


TTL/MSI 9300
4-BIT UNIVERSAL SHIFT REGISTER

DESCRIPTION — The 9300 is a TTL/MSI 4-Bit Universal Shift Register. As a high speed multi-

functional sequential logic block, it is useful in a wide variety of register and counter applications. LOGIC SYMBOL
It may be used in serial-serial, shift left, shift right, serial-parallel, parallel-serial, and parallel-parallel o 4 5 5 7
data register transfers. This new 9300 replaces the earlier 9300 device in all apptications. All require-

ments of the original 9300 specification are satisified with the minimum shift rate of 15 MHz being J)_] Ll

improved to 30 MHz.

PE Pg Py Py P3

2 J
10 cpP 9300 Q o—mn

3 —of k
MR Qp Q7 Q; Q3
e 38 MHz TYPICAL SHIFT FREQUENCY ] ] ]
L] AS_YNCHRONOUS COMMON RESET 115 14 13 12
e J, KINPUTS TO FIRST STAGE
e SYNCHRONOUS PARALLEL ENTRY
e TYPICAL POWER DISSIPATION OF 300 mW Vece =Pin16
e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS GND =Pin 8
e TTL COMPATIBLE
CONNECTION DIAGRAMS
DIP (TOP VIEW)
PIN NAMES LOADING (Note a)
PE Parallel Enable (Active LOW) Input 2.3U.L.
Po,Pq,P2,P3 Parallel Inputs 1 U.L. e ~ e e
) First Stage J {Active HIGH) Input 1U.L uf [T
K First Stage K (Active LOW) Input 1 U.L. sk a3
CcP Clock (Active HIGH) Going Edge Input 2U.L. «O* a, [
MR Master Reset (Active LOW) Input 1 U.L. s" o,
Qp, Q1, Q2, Q3 Parallel Outputs (Note b) 6 U.L. O 63 8|
— mn
Q3 Complementary Last Stage Output (Note c) 8 U.L. ° ’ s
aAnis cef o
NOTES: BL:GND M e
a. 1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW
b. 6 U.L. is the output LOW drive factor and 12 U.L. is the output HIGH drive factor.
c. 8 U.L. is the output LOW drive factor and 16 U.L. is the output HIGH drive factor.
LOGIC DIAGRAM FLATPAK (TOP VIEW)
%@ Y ® j¥o) ‘ ® ‘ @
% 1 s vee 16
2 Q15
e __[>cﬁ 3 [:_J K o,
2 o L O I
(J)— b o 5:"1 ;]2
o [ — Q3 1
é I,::D—J 7 : Py ceT 30
8 [__1ano PEL—] °
O = Pin Numbers
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FAIRCHILD TTL/MSI * 9300

FUNCTIONAL DESCRIPTION — The logic diagram indicates the functional characteristics of the 9300 4-bit shift register. Several special
logic features of the 9300 design which increase the range of useful application are:
1. A JK input is provided to the first flip-flop in the register. This type of input is the same as the more common JK input except that the
LOW voltage level activates the K input. This provides the greater power of the JK type input for most general applications. At the same
time the simple D type input most appropriate for a shift register can be'easily obtained by tying the two inputs together.

2. There is no restriction on the activity of the J or K inputs for logic operation—except for the set up and release time requirements.

3. Parallel inputs for all four stages are provided. These will determine the next condition of the shift register synchronous with the clock
input, whenever the parallel enable input is LOW. With the parallel enable input LOW, the element appears as four common clocked D
flip-flops. When the parallel enable is HIGH, or not connected, the shift register performs a one bit shift for each clock input. In both cases
the next state of the flip-flops occurs after the LOW to HIGH transition of the clock input.

4. An internal clock buffer provides both reduced clock input loading, and the ability to gate the clock with only a single NAND gate.

5. The active HIGH output is provided for all four stages and an active LOW output is provided for the last stage.

6. A master asynchronous reset input allows the setting to zero of all stages independent of any other input condition.

TRUTH TABLES
TABLE I—SERIAL ENTRY TABLE 1II-PARALLEL ENTRY
(PE = HIGH, MR = HIGH) (PE = LOW, MR = HIGH)
J K | Ogattys 'l:' - E(;?NHVVCI)::tageLLeVTI D-Input Output Q at tn41
= oltage Leve (Pg, P4, P2 or P3) {Qg, Q1, Q2 or Q3)
L L |t X = Don't Care 0.71. 720773 0. . P20r 3
L H Qg at tp (no change) L L
H L Qg at ty, (toggles) H H
H H H
TABLE IV-MODE SELECTION
TAELE Il—SER_I_AL ENTRY PE Po P Py P3 3 < VR
(PE = HIGH, MR = HIGH) Serial Entry H | X X X | Referto H
J&K Table | & 11
Qg at tn+
Connected 02t n+1 Parallel Entry L | Refer to Table 111 X - X H
L L
H H
{n+1) = Indicates state after next clock
TYPICAL INPUT AND OUTPUT CHARACTERISTICS
INPUTS INPUT CURRENT VERSUS INPUT VOLTAGE
MR, J, K, Pg, P1, P2, & P3 PE cP
0 0 T 0 -
EQUIVALENT CIRCUIT Vg 5.0V [vees.0v - [Veer2.0v
1 CCose TaB°C T425°C
Vee 4 A Af 1.0 -0.5
< < — < -
Ro b 20 ,// bRk ‘}[
gos g - g
§ ‘——-{——Ayé,/ S g-s.o / - g—u /7/
=12 z I z
. -0 + 2.0 e
= = =z A
’;
-L6 ]! 50 + 2.5 i
B - N | [
i Tl ol
-1.0 0 1.0 2.0 3.0 -1.0 o 1.0 2.0 30 -1.0 ] Lo 2.0 3.0
Vy - INPUT VOLTAGE - VOLTS ViN-© INPUT VOLTAGE -VOLTS ViNT INPUT VOLTAGE - VOLTS
OUTPUT CURRENT VERSUS OUTPUT VOLTAGE
OUTPUTS (Qg, Q1, Q, Q3 AND Q3)
LOW STATE HIGH STATE
EQUIVALENT CIRCUIT T Voo 5.
Vept5.0v = 5.0V
‘ o Fis s Sy F 1o
:; Ry Ay Vee . © (-5.0 /(
3 R . ,‘J,,_ : / 1 b
= / 5 10
g g
3 L] A c /
& &
Q__——_S 52 E
— 5 - - 1 57 y
%"3 T / -
-5
r— — — [
- = = 0 -0
0 0.2 0.4 0.6 0.8 L0 1.2 -1.0 0 1.0 2.0 3.0 4.0 5.0

Vour - OUTPUT VOLTAGE - VOLTS Vouyr ~ OUTPUT VOLTAGE - vOLTS
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FAIRCHILD TTL/MSI = 9300

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —B5°C to +125°C
Ve Pin Potential to Ground Pin —0.5Vto+7.0V
*Input Voltage (dc) —0.5V to+5.5V
*Input Current (dc) —30 mA to +5.0 mA
Voltage Applied to Outputs (Output HIGH) —0.5 V to +Vc value
Output Current (dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.

GUARANTEED OPERATING RANGES

UPPLY VOLTAGE

PART NUMBER S GE (Vec) AMBIENT
MIN. TYP. MAX. TEMPERATURE

9300XM 45V 5.0V 55V —55°C to 125°C

9300XC 4,75V 5.0V 5.25 V 0°Cto 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS
SYMBOL PARAMETERS MIN. P VIAX. UNITS CONDITIONS

(Note 4)
VIH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage for All Inputs
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage for All Inputs
\Zels) Input Clamp Diode Voltage -1.5 Volts Vee =MIN, Iy =12 mA, Tp = 25°C
VOH Output HIGH Voltage 2.4 3.6 Volts Ve = MIN,, IgH = —640 uA

for O3, and —480 uA for Qg—~Q3
VN = V|H or V| per Truth Table'
VoL Output LOW Voltage 0.2 0.4 Volts Vce = MIN, g =128 mA

for Qz and 9.6 mA for Qp—Q3
VN = V|H or VL per Truth Table

IH Input HIGH Current
J,_K_, I\TR, Po, P1, P2 & P3 10 40
cP 20 80 uA Ve = MAX., VN =24V
PE 23 92
Input HIGH Current , all inputs 1.0 mA Vee = MAX, VIN=55V
L Input LOW Current
J, K, MR, Pq, P1, P2 & P3 -0.96 -1.6
CcP —-1.92 -3.2 mA Vee = MAX., Vin=04V
PE —2.21 —-3.7
Isc Output Short Circuit Current -20 —40 -80 mA Vee = MAX., Voyt=0V
{lps) (Note 5)
lce Power Supply Current 60 86 mA 9300XM | Vce = MAX.
60 92 mA 9300XC | Inputs HIGH
NOTES:

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘worst case’’ conditions.

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable
system operating ranges.

4. Typical limits are at Voo = 5.0 V, 25°C, and maximum loading.

5. Notmore than one output should be shorted at a time.




FAIRCHILD TTL/MSI ¢ 9300

SWITCHING CHARACTERISTICS (Tp = 25°C)

LIMITS
SYMBOL PARAMETER UNITS CONDITIONS
MIN. TYP. MAX.
for Shift Right Frequency 30 38 MHz
tPLH Turn Off Delay from Clock to Output 12 22 ns See Fig. 1. [Vgc=5.0V
tPHL Turn On Delay from Clock to Qutput 19 26 ns CL=156pF
tpHL (MR) Turn On Delay from MR to OUTPUT 26 37 ns See Fig. 2.
{Except Q3)
SWITCHING SET-UP REQUIREMENTS (T = 256°C)
LIMITS
SYMBOL PARAMETER UNITS CONDITIONS
MIN. TYP. MAX.
tpw (CP) Clock Pulse Width 17 11 ns See Fig. 1
tg (Data) Set-up Time Data to Clock 20 13 ns
See Fig. 3.
th (Data) Hold Time Data to Clock (4] -1 ns
— g Vee =50V
tg (PE) Set-up Time PE to Clock 39 24 ns .
— — See Fig. 4
t (PE) Hold Time PE to Clock -10 —20 ns
tpw (MR) Master Reset Pulse Width 25 13 ns
— See Fig. 2.
trec (MR) Recovery Time Master Reset to Clock 25 12 ns

DEFINITION OF TERMS

SET-UP TIME (tg) is defined as the minimum time required for the correct logic level to be present at the logic input prior to the clock
transition from LOW to HIGH in order to be recognized and transferred to the outputs.

HOLD TIME (tn) is defined as the minimum time following the clock transition from LOW to HIGH that the logic level must be maintained at
the input in order to insure continued recognition. A negative HOLD TIME indicates that the correct logic level may be released prior to the
clock transition from LOW to HIGH and still be recognized.

RECOVERY TIME (tyec) is defined as the minimum time required between the end of the Reset pulse and the clock transistion from LOW to
HIGH in order to recognize and transfer HIGH Data to the Q outputs.

SWITCHING TIME WAVEFORMS

Clock to Output Delays and Clock Pulse Width. Master Reset Puise Width, Master Reset to Output Delay

and Master Reset to Clock Recovery Time.

w—
"

15V

cLock | c,l
- L”Tﬁ

1.5V
cLocK
OUTPUT

L——‘PHL
OuTPUT
15V

=MR=H OTHER CONDITIONS:

E

OTHER CONDITIONS: J= P
Po=

K =

" ml

L
'y =Po=P3=H

Fig. 1. Fig. 2.
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FAIRCHILD TTL/MSI * 9300

SWITCHING TIME WAVEFORMS

Set-up (tg) and Hold (t,) Time for Serial Data (J and K)
and Parallel Data (Pg, P9, P2 and P3)

. /

PE

o7 NI ;/7 /' RN

%_WM/_%‘ A

— et (L) (H)

A\ N\ F

th(L) —!

|

CLOCK

TN\ [ /[

OTHER CONDITIONS: MR =H
*J & K SET-UP TIME AFFECTS Qg ONLY

Fig. 3.

( Cont't )

Set-up (tg) and Hold (tn) Time for PE Input.

"IN 7 e

thiL) -—’I 1h(H)
telL) t5(H)
CLOCK

15V 15V

OUTPUT

MR=H,J=K=L
P0=P1=P2=P3=H

Fig. 4.

OTHER CONDITIONS:

Note: The shaded areas indicate when the input is permitted to change for predictable output performance.

TYPICAL SWITCHING CHARACTERISTICS

SWITCHING PERFORMANCE
CLOCK TO OUTPUT (Q3) DELAY
AND MASTER RESET TO OUTPUT DELAY

VERSUS TEMPERATURE
34
3t
? il ~y PHL e -
>
3 ’ >
a
5 2 \0\/ <
g \\‘PH" 1
2 19
g e
LT

tPLH [
5

13 4

10 L |
56 o 25 75 126

Ta - AMBIENT TEMPERATURE -- "C

CLOCK FREQUENCY
VERSUS
AMBIENT TEMPERATURE

40

I~
] 7 N

30

25

CLOCK FREQUENCY

20

10 L L
55 0 = 75 125

Ta— AMBIENT TEMPERATURE - °C
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TTL/MSI 93HOO

HIGH SPEED UNIVERSAL 4-BIT SHIFT REGISTER

DESCRIPTION — The 93HO00 is a TTL/MSI 4-Bit Universal Shift Register offering a typical shift
frequency to 55 MHz and guaranteed minimum value of 45 MHz. These features make the 93HO0
useful in a wide range of high speed register and counter applications. These include serial-serial, shift
left, shift right, serial-parallel, parallel-serial and parallel-parallel data registers.

The 93HOO is pin compatible with the 9300 and 93L00 shift registers. Major electrical differences are
the speed of operation and resulting power dissipation.

55 MHz TYPICAL SHIFT FREQUENCY

ASYNCHRONOUS COMMON RESET

J, KINPUTS TO FIRST STAGE

SYNCHRONOUS PARALLEL ENTRY

TYPICAL POWER DISSIPATION OF 350 mW

INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS
PIN FOR PIN COMPATIBLE WITH 9300A AND 93L00 DEVICES

PIN NAMES LOADING

(Note a)
PE Parallel Enable (Active LOW) Input 1U.L.
Po, P1. P2, P3 Parallel Inputs 1 U.L.
J First Stage J (Active HIGH) Input 1U.L.
K First Stage K (Active LOW) Input 1U.L.
cP Clock {Active HIGH) Going Edge Input 2U.L.
MR Master Reset {Active LOW) Input 1U.L
Qqp, Q1, Qo, Q3 Parailel Outputs (Note b) 8U.L.
53 Complementary Last Stage Output (Note b) 10 U.L.
NOTES

a. 1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW
b. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor

LOGIC SYMBOL

Po Py Py Py
10
3 A mr % 9 o O

1 15 14 13 12
Vce =Pin 16
GND =Pin 8

CONNECTION DIAGRAMS

DIP (TOP VIEW)

LOGIC DIAGRAM

%@ " ®

Py

® "® "‘3@

o ®

O = Pin Numbers

FLATPAK (TOP VIEW)

LN — Y Voo )16
21 Qo - J1s
kN s 3 o, J4
L3 — 0 [P s RE]
s ™ o 2

s " N e B
L o— cp 10
8 [_1GnND PE 9
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FAIRCHILD TTL/MSI « 93H00

FUNCTIONAL DESCRIPTION — The logic diagram indicates the functional characteristics of the 93HOQ 4-bit shift register. Special logic
features of the 93HOO design which increase the range of application are described below:

1. A JK input is provided to the first flip-flop in the register. This type of input is the same as the more common JK input except that the
LOW voltage level activates the K input. This provides the greater power of the JK type input for most general applications. At the same
time the simple D type input most appropriate for a shift register can be easily obtained by tying the two inputs together.

2. There is no restriction on the activity of the J or K inputs for logic operation—except for the set up and release time requirements.

3. Parallel inputs for all four stages are provided. These will determine the next condition of the shift register synchronous with the clock
input, whenever the Parallel Enable input is LOW. With the Parallel Enable input LOW, the element appears as four common clocked D
flip-flops. When the Parallel Enable is HIGH, or not connected, the shift register performs a one bit shift for each clock input. In both cases
the next state of the flip-flops occurs after the LOW to HIGH transition of the clock input.

4. An internal clock buffer provides both reduced clock input loading, and the ability to gate the clock with only a single NAND gate.
The active HIGH output is provided for all four stages and an active LOW output is provided for the last stage.
6. A master asynchronous reset input allows the setting to zero of all stages independent of any other input condition.

a

TRUTH TABLES
TABLE | — SERIAL ENTRY TABLE Il — SERIAL ENTRY

(PE = HIGH , MR = HIGH) (PE = HIGH , MR = HIGH)

J&K
_ Connected | 208t tn+1
L _ L L
Qq at t, (no change) H H

Qg at tn+1

60 at t, (toggles)
H TABLE IV — MODE SELECTION

I T rr|«
I - T r | Al

TABLE {il — PARALLEL ENTRY PE | Pg P7 Pop P3 J K
PE = LOW, MR = HIGH Refer to
{ : Serial Entry H X X X X Tab &l
D-lnput Output Q at th+1 able |
(Pg, Py, P orP3) | (Qg, Q1, Qpor Q3) Paraliel Entry L Refer to Table |1 X X

II§|

L L H =HIGH Voltage Level
H H L = LOW Voltage Level
X = Don’t Care

(n+1) = Indicates state after next clock

TYPICAL INPUT AND OUTPUT CIRCUITS

INPUTS OUTPUTS
EQUIVALENT CIRCUIT EQUIVALENT CIRCUIT

Vee

Vee
ouTPUT

INPUT = =

LOW

Fig. 2 Fig. 3
Fig. 1 OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE
INPUT VOLTAGE LOW STATE HIGH STATE
T T
Vo sov S LT, SN
el

L1

J Lo

-20 e

N — 'NPUT CURRENT — mA

-4.0 7

s0HA o /

4

-6.0 0 / -40

210 o 1.0 2.0 30 ) 0.4 08 1.2 16 20 0 1.0 2.0 30 40 5.0

IguT — OUTPUT CURRENT — mA
s
8

louT — OUTPUT CURRENT ~ mA

V|n — INPUT VOLTAGE - VOLTS Vout — OUTPUT VOLTAGE — VOLTS Vgut — OUTPUT VOLTAGE — VOLTS
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FAIRCHILD TTL/MS! « 93H00

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Vcc Pin Potential to Ground Pin —0.5V to+7.0V
*Input Voltage (dc) —0.5Vto+5.5V
*Input Current (dc) —30 mA to +5.0 mA
Voltage Applied to Outputs (Qutput HIGH) —0.5 V to +V¢g value
Output Current (dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (Vcc)

PART NUMBER AMBIENT TEMPERATURE
MIN. TYP. MAX.
93HOOXM 45V 5.0V 55V -55°C to 125°C
93HO00XC 475V 50V 5.25 V 0°Cto 75°C

X=package type; F for Flatpak, D for Ceramic Dip, P for Piastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (uniess otherwise noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS CONDITIONS
MIN. {(Note 4) MAX.
Vee = MIN,, Igr = —0.64 mA (—0.8 mA, Pin 11)
VOH Output HIGH Voltage 24 3.6 Volts VN = ViH or V|| per Truth Table
Vce = MIN,, 1oL = 12.8 mA (16 mA, Pin 11)
VoL Output LOW Voltage 0.2 0.4 Volts Vi = ViH or VL per Truth Table
Guaranteed Input HIGH Threshold
ViH Input HIGH Voltage 2.0 Volts Voltage for All Inputs
Guaranteed Input LOW Threshold
ViL Input LOW Voltage 0.8 Volts Voitage for All Inputs
Veb Input Clamp Diode Voltage -1.5 Volts Vee =MIN, Ijy=—12mA, Tp = 25°C
hiL Input LOW Current _ mA Vee = MAX, V=04V
J, K, MR, Pg, P4, P & P3,PE —0.96 -1.6
CcP —1.92 -3.2
WH Input HIGH Current _ uA Vee = MAX, Vyn =24V
J, K, MR, Pg, Py, Pg & P3, PE 40
CP 80
Input HIGH Current 1.0 mA Vee = MAX., VN =565V
Output Short Circuit Current
- - -100 Veoe = . =
Isc (Note 5) 30 75 0 mA cc = MAX, Voytr=0V
Power Supply 93H00XM 65 102 _
Icc Current 93HOOXC 65 112 | ™A | Vec=MAX.

NOTES:

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case’’ conditions.

3. The specified LIMITS represent the ‘‘worst case’”’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable
system operating ranges.

4. Typical limits are at Ve = 5.0V, 25° C, and maximum loading.

5. Not more than one output should be shorted at a time.
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FAIRCHILD TTL/MS! « 93H00

SWITCHING CHARACTERISTICS (T = 25°C)

LIMIT

SYMBOL PARAMETER S UNITS TEST CONDITIONS

MIN. TYP. MAX.
fsr Shift Right Frequency 45 55 MHz . Vec=50V
tPLH Turn Off Delay from Clock to Output 10 16 ns Fig. 4 Cr = 15 oF
tPHL Turn on Delay from Clock to Output 14.5 21 ns L P
tpHL (MR) Turn on Delay from MR to Output {Except Q3) 21 28 ns Fig. 5
SWITCHING SET-UP REQUIREMENTS (T p = 25°C)
SYMBOL. PARAMETER MIN.. TYP. MAX. UNITS TEST CONDITIONS
tpw (CP) Clock Pulse Width 12 9.0 ns Fig. 4
tg (Data) Set-Up Time Data to Clock 12 6.0 ns Fig. 6
t, (Data) Hold Time Data to Clock 0 —5.0 ns
t (PE) Set-Up Time PE to Clock 15 .8.0 ns Fig.7 |VCC=50V
th (PE) Hold Time PE to Clock 0 -7.0 ns
tow (MR) Master Reset Pulse Width 19 11 ns Fia 5
trec (MR) Recovery Time Master Reset to Clock 7.0 3.0 ns o

SET-UP TIME (t5) is defined as the minimum time required for the correct logic level to be present at the logic input prior to the clock transi-
tion from LOW to HIGH in order to be recognized and transferred to the outputs.

HOLD TIME (tn) is defined as the minimum time following the clock transition from LOW to HIGH that the logic level must be maintained at
the input in order to insure continued recognition. A negative HOLD TIME indicates that the correct logic level may be released prior to the

clock transition from LOW to HIGH and still be recognized.

RECOVERY TIME (trec) is defined as the minimum time required between the end of the reset pulse and the clock transition from LOW to

HIGH in order to recognize and transfer HIGH data to the Q outputs.

SWITCHING TIME WAVEFORMS

The shaded areas indicate when the input is permitted to change for predictable output performance.

Other Conditions: J = PE =
K=1L
Fig. 4 - CLOCK TO OUTPUT DELAYS &
CLOCK PULSE WIDTH

ouTPUT

- /

++% [N //// :L

rorrat N A7 TN

_.It,u.) E— ]
— el th(H)

7\

CLOCK

o N/ \__/

MR =H
*J&K Set-Up Time Affects Qg Only

Other Conditions:

Fig. 6 — SET-UP (t;) AND HOLD (t,,) TIME FOR SERIAL

DATA (J&K) AND PARALLEL DATA (Pg, Pq, P2, P3)

DIITIITIIIN

CLOCK

L PHL
OUTPUT -
* 15V ’

PE =L
Pg=Py=Pa=P3=H
Fig.5 — MASTER RESET PULSE WIDTH,

MASTER RESET TO OUTPUT DELAY &
MASTER RESET TO CLOCK RECOVERY TIME

Other Conditions:

PE

W 7777777777 Wis W

CLOCK

MR=H,J=K=L
P0=P1=P2=P3=H
*tg(H) and th(H) Affects Qg Only

Other Conditions:

Fig. 7 — SET-UP (t) AND HOLD (t,) TIME FOR PE INPUT
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LPTTL/MSI 93L00

LOW POWER 4-BIT SHIFT REGISTER

DESCRIPTION — The LPTTL/MSI 93L00 4-Bit Shift Register is a medium speed multi-functional
sequential logic block, useful in a wide variety of register and counter applications. As a register it may
be used in serial-serial, shift left, shift right, serial-parallel, parallel-seria!, and parallei-paraliel data
transfers. The circuit uses TTL technology for high speed and high fanout capability, and is
compatible with the Fairchild TTL famity.

LOGIC SYMBOL

) o o ¢ 7

J PE Pp P P2 P3

2
T 93100 0 p—
e 15 MHz TYPICAL SHIFT FREQUENCY —59KMR Qo Q1 Q2 Q3 |11
¢ ASYNCHRONOUS COMMON RESET lT 15[ 1“l 13‘ 12‘
e J, KINPUTS TO FIRST STAGE
e SYNCHRONOUS PARALLEL ENTRY
e TYPICAL POWER DISSIPATION OF 75 mW
e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS Vee =Pin 16
e ALL CERAMIC “HERMETIC"” 16-LEAD DUAL IN-LINE AND FLAT PACKAGES GND =Pin 8
e TTL COMPATIBLE
CONNECTION DIAGRAMS
DIP (TOP VIEW)

PIN NAMES LOADING ‘
_ ‘ ' HIGH | Low T Veg b 6
PE Parallel Enable (Active LOW) Input 1.15 U.L.J0.575 U.L. ) E | Q 5
Pg. P1, P2, P3 Parallel Inputs 05U.L| 0.25U.L. - 0
J First Stage J {Active HIGH) Input 0.5U.L.| 0.25U.L. i I Q14
K First Stage K (Active LOW) Input 05U.L.| 0.25U.L. 4l 1Po Qg1
CcP Clock {Active HIGH Going Edge) Input 1.0U.L.| O5BU.L. 5 Py Q3 :I 12
MR Master Reset (Active LOW) Input 05U.L| 0.25U.L. 6 []°2 %[gu
90, Q1,Qp, Q3 Parallel Qutputs 8.0U.L.! 20U.L. 7 E Py cp j 10
Q3 Complementary Last Stage Output 80U.L.] 2.0U.L. 8 E GND 5t 9
1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW.

LOGIC DIAGRAM FLATPAK (TOP VIEW)

v [ ; ° [

—""*D"

®s

@n

O3

Q= PIN NUMBERS

i vee =216
PN Qo =115
) — [y mm— RV
3 w— 7Y s BE
s dr Q12
s —p, GlE—an
P o Y cr—J10
8 [ GND PE L9




FAIRCHILD LPTTL/MSI ¢ 93L00

FUNCTIONAL DESCRIPTION — The logic diagram indicates the functional characteristics of the 93L00 4-bit shift register. Special logic
features of the 93L0O0 design increase the versatility of this shift register.

1.

o

A JK input is provided to the first flip-flop in the register. This type of input is the same as the more common JK input except that the
LLOW voltage leve! activates the K input. This provides the greater power of the JK type input for most general applications. At the same
time the simple D type input most appropriate for a shift register can be easily obtained by tying the two inputs together.

There is no restriction on the activity of the J or K inputs for logic operation—except for the set up and release time requirements.

Parallel inputs for all four stages are provided. These will determine the next condition of the shift register synchronous with the clock
input, whenever the parallel enable input is LOW. With the parallel enable input LOW, the element appears as four common clocked D
flip-flops. When the parallel enable is HIGH, or not connected, the shift register performs a one bit shift for each clock input. In both cases
the next state of the flip-flops occurs after the LOW to HIGH transition of the clock input.

An internal clock buffer provides both reduced clock input loading, and the ability to gate the clock with only a single NAND gate.
The active HIGH output is provided for all four stages and an active LOW output is provided for the last stage.
An asynchronous master reset input allows the setting to zero of all stages independent of any other input condition.

TRUTH TABLES

TABLE | — SERIAL ENTRY TABLE Itl — PARALLEL ENTRY
{PE = HIGH, MR = HIGH) (PE = LOW, MR = HIGH)
J K Qg at th+1 D-input Output Q at tn+q
Po, P P [o)
L L L (Pg, P1, P2 or P3) {Qg, Q1, Q2 or Q3)
L H Qg at tpy (no change) L L
H L Qg at ty, (toggles) H H
H H H {n+1 = Indicates state after next clock)
TABLE Il — SERIAL ENTRY TABLE IV — MODE SELECTION
(PE = HIGH, MR = HIGH) PE Po P1 Py P3 J R VR
J&K Qpatt Ref
+
Connected 03 fnt1 Serial Entry H | X X X X eter to H
Table | & Il
L L
H H Parallel Entry L Refer to Table 111 X X H
H = HIGH Voltage Level
L = LOW Voltage Level
X = Don't Care
TYPICAL INPUT AND OUTPUT CIRCUITS
INPUTS EQUIVALENT CIRCUIT OUTPUTS EQUIVALENT CIRCUIT
—9—Vcc
Vce TYPICAL RESISTORS
Rp = 16 k&2 Rq R2
Ro R1= 6kQ
Ro =240 Q
Rz= 5kQ

ouT

R3
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FAIRCHILD LPTTL/MSI  93L00

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)
Storage Temperature
Temperature (Ambient) Under Bias
V¢ Pin Potential to Ground Pin
*Input Voltage (dc)
®lnput Current (dc)
Voltage Applied to Outputs (Output HIGH)

—65°C to +150°C
—55°C to +125°C
—05Vto+7.0V
—05V to+5.5V
—30 mA to +5.0 mA
—0.5 V to +V g value

Output Current {dc) (Output LOW) +30 mA
*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
GUARANTEED OPERATING RANGES
SUPPLY VOLTAGE (V
PART NUMBER cc) TEMPERATURE
MIN. TYP. MAX.

93L00XM 4.5V 5.0V 5.5 V —55°C to 125°C
93L00XC 475V 5.0V 5.25 V 0°Cto 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS CONDITIONS
MIN. (Note 4) MAX.
Vee = MIN, IgH = ~0.32 mA
VOH Output HIGH Voltage 24 3.6 Volts VN = V)i or VL per Truth Table
Vee = MIN, gL = 3.2 mA
VoL Output LOW Voltage 0.1 0.3 Volts VN = ViH or VL per Truth Table
Guaranteed Input HIGH Threshold
ViH Input HIGH Voltage 2.0 Volts Voltage for All Inputs
Guaranteed Input LOW Threshold
ViL Input LOW Voltage 0.7 Volts Voltage for All Inputs
T Input LOW Current mA Vee = MAX, ViN=0.3V
J, K, MR, Pg,P1,P2 & P3 -0.25 —0.40
CcP —0.50 —0.80
PE -0.58 | —0.92
i1 Input HIGH Current HA Vee = MAX, VIN=24V
J,K, VMR, Pg,P¢,Py & P3 2.0 20
cP 4.0 40
PE 5.0 46
Input HIGH Current 1.0 mA Vee = MAX, VIN=5.5V
Isc Output Short Circuit Current —-2.5 —-16 —25 mA Vee = MAX, VoyT=0V
(Note 5)
lcc Power Supply Current 15 23 mA Vee = MAX.
NOTES:

1. The actua! testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case’’ conditions.

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable

system operating ranges.

4. Typical limits are at Vg = 5.0 V, 25°C, and maximum loading.
5. Not more than one output should be shorted at a time.




FAIRCHILD LPTTL/MSI ¢ 93L00

SWITCHING CHARACTERISTICS (Tp = 25°C)

LIMITS
SYMBOL PARAMETER MIN Ve MAX UNITS CONDITIONS
for Shift Right Frequency 10 17 MHz :;‘e"e: F_igs_‘?c\;’ CL=15pF
tPLH Turn Off Delay 23 35 ns Vee =50V, C_=15pF
tPHL Turn On Delay 34 51 ns (See Fig. 1a)
tpHL (MR) Reset Time for MR 55 83 ns
SWITCHING SET-UP REQUIREMENTS (T = 25°C)
SYMBOL PARAMETER LIMITS UNITS CONDITIONS
MIN TYP MAX

tpwCP Clock Pulse Width 38 25 ns Fig. 1c
tg Set-up Time 60 35 ns .
th Hold Time 0 ~22 ns Fig. 1a _

= - — Ve =560V
tg (PE) Set-up :I'lme foLEE 68 45 ns Fig. 1b CL =15 pF
th (PE) Hold Time for PE -20 -39 ns
trec(ﬂ_m Recovery Time for MR 70 45 ns Fig. 1
tpwMR Min Reset Pulse Width 53 35 ns

SET-UP TIME: tg is defined as the minimum time required for the logic level to be present at the logic input prior to the clock transition from
LLOW to HIGH in order for the flip-flop(s) to respond.

HOLD TIME (tp) is defined as the minimum time following the clock transition from LOW to HIGH that the logic level must be maintained at
the input in order to insure continued recognition. A negative HOLD TIME indicates that the correct logic level may be released prior to the
clock transition from LOW to HIGH and still be recognized.

RECOVERY TIME FOR MR: trec(MR) is defined as the minimum time required between the end of the reset pulse and the clock transition
from LOW to HIGH in order for the flip-flop(s) to respond to the clock.

Fig. 1a
DATA SERIAL
OR PARALELL ~~ 15v

N = T by .

cp — — —_— —_ — — — — — 15V

ouTPUT lk 7[ NK 1.5V

‘PHL‘W“_'—-I fe—

'PHL——" p-— oL H——a] o [ — t:‘

Lt tMRY

DATA
SERIAL

DATA
PARALELL

e th(PE) -—-—'

AL
FW
L
HJ—l‘i o

ouTPUT

Fig. 1c

o oo e - \_/  _/ \
towCP —ft———trf et CP

OUTPUT ———-—_/_—\_————f—_\

VouT Frequency = 1/2 X V| Frequency
J=HIGH, K = LOW, PE = HIGH, MR = HIGH

Fig. 1 SWITCHING TIME & SHIFT RIGHT FREQUENCY WAVEFORM
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TTL/MSI 93500

4-BIT UNIVERSAL SHIFT REGISTER

70O BE ANNOUNCED

DESCRIPTION — The 93S00 is a TTL/MSI super high speed 4-Bit Universal Shift Register. It
utilizes Schottky clamped diode technology to achieve its super high speeds. As a high speed multi-
functional sequential logic block, it is useful in a wide variety of register and counter applications.
It may be used in serial-serial, shift left, shift right, serial-parallel, parallel-serial, and parallel-
parallel data register transfers.

TYPICAL SHIFT RIGHT FREQUENCY OF 100 MHz

ASYNCHRONOUS COMMON RESET

J, K INPUTS TO FIRST STAGE

SYNCHRONOUS PARALLEL ENTRY

INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS

PIN NAMES

PE Paratlel Enable (Active LOW) Input
Pg, P1, P2, P3 Parallel Inputs

J First Stage J {Active HIGH) Input

K First Stage K (Active LOW) Input

CP Clock (Active HIGH) Going Edge Input
MR Master Reset (Active LOW) Input

Qqp, Q1,Qp,Q3 Parallel Outputs

63 Complementary Last Stage Qutput

22—

cp 93500 Q; jlo— 1

1c

3 —0o

LOGIC SYMBOL

8 4 5 6 7

NN

PE Py Py Py P

K
MR Qp Q) Qp Oy

T

1 15 14 13 12

Vee =Pin 16
GND =Pin 8

CONNECTION DIAGRAMS'
DIP (TOP VIEW)

LOGIC DIAGRAM

an

@@=

o1l

% @ 4\@ 0, a3 ()

O = Pin Numbers

FLATPAK (TOP VIEW)

R s Vee 2016

b mm—— N 9Q 15
3:z a, ]
4:90 7Y s RE)
5 P o, 2

s " G, 3"

1% =Y )

8 ] onD Et:e




TTL/MSI 9301
ONE-OF-TEN DECODER

DESCRIPTION — The 9301 is a Multipurpose Decoder designed to accept four inputs and provide
10 mutually exclusive outputs. The circuit uses TTL for high speed and high fan out capability, and is
compatibie with ail members of the Fairchild TTL family.

e MULTI-FUNCTION CAPABILITY

MUTUALLY EXCLUSIVE OUTPUTS

GUARANTEED FANOUT OF 10 TTL LOADS OVER THE FULL TEMPERATURE RANGE
AND SUPPLY VOLTAGE RANGES

HIGH CAPACITIVE DRIVE CAPABILITY

DEMULTIPLEXING CAPABILITY

TYPICAL POWER DISSIPATION OF 145 mW

THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH
FAIRCHILD DTL, LPDTL AND TTL FAMILIES

ALL CERAMIC “HERMETIC' 16 LEAD DUAL IN-LINE PACKAGE

e INPUT CLAMP DIODES LIMIT HIGH SPEED LINE TERMINATION EFFECTS

PIN NAMES LOADING

{Note a)
Ao, A1, A2, A3 Address Inputs 1U.L.
Ot 9 Outputs, Active LOW (Note b) 10 U.L.
NOTES:

a. Unit Load (U.L.) = 40uA HIGH/1.6mA LOW
b. 10 U.L. is the output LOW drive factor and 20 U.L, is the output HIGH drive factor.

LOGIC SYMBOL

15 14 1 2

LIl ]

Ap Ay Az A3

9301

0123456789

TTTITITIT

13121110 9 3 4 6 6 7

Vee = Pin 16
GND= Pin 8

CONNECTION DIAGRAMS
DIP (TOP VIEW )

O A chc 16
2 C Aq A [ s
3 q 5 SN B
« O7F [ B
5 ; 7 N W Rt
e [# 7]
+ 79 3
8 [ anwo 7 9

LOGIC DIAGRAM

Ag Ay Ay A3

%@ % ® @
Y v

FLATPAK (TOP VIEW)

1 : Ay Vee |3 8
2 1 A3 ag [ 08
3 [—1°F A e
¢ T o /1 =
s 7 T e
6 1% 2 3 n
[ s ) I e
8 [ ano T o




FAIRCHILD TTL/MSI « 9301

FUNCTIONAL DESCRIPTION — The 9301 decoder accepts four active HIGH BCD inputs and provides ten mutually exclusive active LOW

outputs, as shown by the logic symbol. The active LOW outputs facilitate addressing other MS| units with active LOW enables.
The logic design of the.9301 ensures that all outputs are HIGH when binary codes greater than nine are applied to the inputs.

The most significant Ag input produces a useful inhibit function when the 9301 is used as a 1 of 8 decoder.

TRUTH TABLE SWITCHING PERFORMANCE
AQ A1 Ag Az 037 23425877389 TYPICAL TURN ON DELAY TYPICAL TURN OFF DELAY
VERSUS TEMPERATURE VERSUS TEMPERATURE
L L L LHHHHHHIHHH 55— 1 70 ———r
Veo =50V | veg=-60v
H L L L HLHHHHHUHHH [ cL=150F Cp = 15pF
LHLL |[HHLHHHHHHH . g " )4
HHL L HHHLHHHHHEH T w X s ,/
i 4 a
L L HL HHHHLHHHIHH 8 $ 8 //
., Iy RS
HLHL HHHHHLTHGHEHMH z = 1 s “ W
LHHL HHHHHHLTHHH T .
H 5
HHHL HHHHHHHLHH & &
L L L H HHHHHHHUHLH 16 2
HLLH |HHHHHHHTHHL , - © iy
—55 0 25 75 125 —B65 0 25 7% 1256
L H L H H H H H H H H H H H Ta— AMBIENT TEMPERATURE —* C Ta— AMBIENT TEMPERATURE — °C
HHLH HHHHHHHHIHH
L LHH HHHHHHHHHMH
HLHH HHHHHHHHIHH Vin
18V —u
L HHH HHHHHHHHHH I e [ B
HHHH HHHHHHHEHHH — v —\
VouT ] BV—x
H = HIGH Voltage Level
L = LOW Voltage Leve! Fig. 1
TYPICAL INPUT AND OUTPUT CHARACTERISTICS
INPUT EQUIVALENT CIRCUIT OUTPUT EQUIVALENT CIRCUIT
OUTPUT HIGH OUTPUT LOW
Vee Vee
=
OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS
INPUT CURRENT VERSUS QUTPUT VOLTAGE OUTPUT VOLTAGE
INPUT VOLTAGE OUTPUT HIGH OUTPUT LOW
0.5 Vcc' 5.5V 0 “ \II I4 75\E
- %0 =50V —Vec ~ 4
o FTa&°c . 5.0 _‘T’Eg e / Y N
< 05 g <
€ 4 '
- = ) % 15 / % »
S s S 2
5 [~ g
% | 4.33 5 10 I
z 5 » 5 t—1
30/ 4
3.5 g 7.0 mxo/ 0.5 0 0.5 1.0 15
. 1.0 0 1.0 3.0 5.0 i 9.0 -1 .. B K B
v ' Vin- "zfm V°”"zég - V°U53'n 0 Vo - OUTPUT VOLTAGE - VOLIS Vour - OUTPUT VOLFAGE - vOLTS
Fig. 2 Fig. 3 Fig. 4




FAIRCHILD TTL/MSI « 9301

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature -65°C to +150°C
Temperature (Ambient) Under Bias -565°C to +125°C
V¢ Pin Potential to Ground Pin -0.5V to+7.0V
*Input Voltage (dc) 05V to+55V
*Input Current {dc) -30 mA to +56.0 mA
Voltage Applied to Outputs (Output HIGH) -0.5V to +V ¢ value
Qutput Current (dc) (Output LOW) +30 mA

*Either Input Voltage Limit or Input Current is sufficient to protect the inputs.

GUARANTEED OPERATING RANGES

PART NUMBER SUPPLY VOLTAGE (Vce! TEMPERATURE
MIN., TYP. MAX.

930I1XM 45V 50V 55V 55°C to 125°C

930IXC 475V 50V 5.25 V 0°C to 756°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

SYMBOL PARAMETER LIMITS CONDITIONS
MIN. TYP. MAX. UNITS
(Note 4)
VIH Input HIGH Voltage 20 Volts Guaranteed input HIGH Threshold
Voltage for all Inputs
ViL Input LOW Voltage 08 Volts Guaranteed input LOW Threshold
Voltage for all Inputs
Veb Input Clamp Diode Voltage -15 Volts Vee= MIN, LNy = =12mA,Tp = 25°C
VoH Output HIGH Voltagz 24 3.6 Volts Vee = MIN,, 1o = -800uA i
VIN = V|H or V| per Truth Table
VoL Output LOW Voltage 0.2 04 Volts Vee = MIN,, g = 16mA i
VIN = V|H or V| per Truth Table
lH Input HIGH Current 10 40 LA Vee = MAX., V=24V
1.0 mA Vee = MAX., Viny = 5.5 V
L Input LOW Current -0.96 -1.6 mA Vee = MAX., Vin =04V
Isc Output Short Circuit Current -20 -40 -70 mA Vce = MAX., Vouytr =00V
(los) {Note 5)
lce Power Supply Current 29 44 mA Vcoe = MAX.
NOTES:

(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions.

(3) The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the tempera-
ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system
operating ranges.

(4) Typical limits are at Voo = 5.0V, 25°Cl and maximum loading.

(5) Not more than one output should be shorted at a time.

SWITCHING CHARACTERISTICS (Tp = 25°C)

LIMITS
SYMBOL PARAMETER MIN —rs MAX UNITS TEST CONDITIONS
pLH Turn Off Delay Input to Output 23 35 ns Vcee = 5.0V
tpHL Turn On Delay Input to Output 20 30 ns CL = 15pF (See Fig. 1)




LPTTL/MSI 93L01

LOW POWER ONE-OF-TEN DECODER

DESCRIPTION — The LPTTL/MSI 93L01 is a Multipurpose Decoder designed to accept four inputs
and provide 10 mutually exclusive outputs. The circuit uses TTL technology and is compatible with

the Fairchild TTL family.

MULTI-FUNCTION CAPABILITY
MUTUALLY EXCLUSIVE OUTPUTS
DEMULTIPLEXING CAPABILITY

TYPICAL PROPAGATION DELAY OF 63 ns
TYPICAL POWER DISSIPATION OF 45 mW

TTL COMPATIBLE

INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS
ALL CERAMIC “HERMETIC” 16-LEAD DUAL IN-LINE AND FLAT PACKAGES

LOGIC SYMBOL

15141 2
LI
Ag A1 A2A3
93L01
0123456789
TYIP999979
131211109 3 4 5 6 7

Vee =PIN 16

GND =PIN 8

CONNECTION DIAGRAMS
DIP (TOP VIEW)

1L ]A2 vee[dis
2[14s Aol 15
3]s A a
LOADING e o]
PIN NAMES HIGH Low =0 TH
Ap. A1, Ag, Ag Address Inputs 05U.L. | 0.25U.L. s[]s 2l ]u
0t09 Outputs (Active LOW) 10 U.L. 2.5 U.L. YmE 3o
sl: GND 3 k)
1 Unit Load (U.L.) = 40 uA HIGH/1,6 mA LOW
LOGIC DIAGRAM FLATPAK (TOP VIEW)
Ag Ay Ay Az
%@ % %@ ®@
14 Vee =16
? v 23 [0 I
3 & A J14
. — I [o e K}
] — TE—Ji2
[ - P
[1 | 1 1 M T —1s ] — U0
Lf Lg Y % " - : bg
® @ (@) ® ® @ ® ® @
L} T 7 3 a 5 3 7 k3 Kl
O =Pin Numbers




FAIRCHILD LPTTL/MSI « 93L01

FUNCTIONAL DESCRIPTION — The 93L01 decoder accepts four active HIGH BCD inputs and provides ten mutually exclusive active LOW
outputs, as shown by logic symbol or diagram. The active LOW outputs facilitate addressing other MSI units with active LOW input enables.

The logic design of the 93L01 ensures that all outputs are HIGH when binary codes greater than nine are applied to the inputs.
The most significant input A3 produces a useful inhibit function when the 93L01 is used as a 1-of-8 decoder.

TRUTH TABLE

Ag A1 Ay A3 012345867879
L L L L LHHHHHHHHH
H L L L HLHHHHHHHH
L H L L HHLHHHHHHH
H H L L HHHLHHHHHH
L L H L HHHHLHHHHH
H L H L HHHHHLHHHH
L H H L HHHHHHLHHMH
H HHL|HHHHHHHLHH
L L L H HHHHHHHMHLH
H L L H HHHHHHHHHL
L H L H HHHHHHHMHHMH
H H L H HHHHHHHHHH
L L H H HHHHHHHHMHH
H L H H HHHHHHHHHMH
L H H H HHHHHHHHUHMH
H H H H HHHHHHHHMHH
H = HIGH Voltage Level

L = LOW Voltage Level

TYPICAL INPUT AND OUTPUT CIRCUITS

INPUTS OUTPUTS
EQUIVALENT CIRCUIT EQUIVALENT CIRCUITS
Vee OUTPUT LOW OUTPUT HIGH
\
16k ouT CcC
IN
6.0k$2 2406
1 T voXeliay
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)
Storage Temperature ~65°C to +150°C
Temperature {Ambient) Under Bias —55°C to +125°C
V¢ Pin Potential to Ground Pin —05Vto+7.0V
*Input Voltage (dc) —0.5V to+5.5V
*Input Current (dc) —30 mA to +5.0 mA
Voltage Applied to Outputs (Output HIGH) —0.5 V to +V¢ value
Output Current (dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
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FAIRCHILD LPTTL/MSI « 93L01

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (V¢g)
PART NUMBER TEMPER
MIN. TYP. MAX. ERATURE
93LO1 XM 45V 50V 55V ~55°C to 125°C
93L01XC 4,75V 50V 525V 0°Cto 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TVYP. UNITS CONDITIONS
MIN. {Note 4) MAX.
\" =MIN,, | =-0.4 mA
VoH Output HIGH Voltage 2.4 36 Volts cc + 'OH m
VIN = ViH or Vy_ per Truth Table
Vee=MIN,, | =4, A
VoL Output LOW Voltage 0.15 0.3 Volts ce oL=40m
VN = V|H or V| per Truth Table
Guaranteed | t HIGH Threshold Volt
VIH Input HIGH Voltage 2.0 Volts npu resho oltage
for All inputs
Guaranteed | t LOW Threshold Vol
Vi Input LOW Voitage 0.7 Volts npu res oltage
for All Inputs
L Input LOW Current -0.25 -0.4 mA Vee = MAX., VIN=0.3V
2.0 20 A Vv = MAX. =24V
liH Input HIGH Current K cc X, ViN=24
1.0 mA Vee = MAX, ViN=55V
Isc Output Short Circuit Current -2.5 ~16 -25 mA Ve = MAX., VoyT = 0.0 V (Note 5)
lce Power Supply Current 9.0 13 mA Ve = MAX., Inputs at GND
NOTES:

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A
copy of this specification can be obtained from Fairchiid Digital Product Marketing, Mountain View, California.

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case’’ conditions.

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ’‘‘worst case’’ values normally occur at the
temperature and supply voitage extremes, additionat noise immunity and guard banding can be achieved by decreasing the allowabie
system operating ranges.

4. Typical limits are at Vo = 5.0 V, 25° C, and maximum loading.

5. Not more than one output should be shorted at a time.

SWITCHING CHARACTERISTICS (T = 25°C)

LIMITS
SYMBOL PARAMETER
MIN. TYP. MAX. UNITS CONDITIONS
tPLH Turn Off Delay Input to Output 32 50 ns Vee=5.0V SeeFig. 1
tPHL Turn On Delay Input to Output 36 55 ns CpL=15pF

SWITCHING TIME WAVEFORMS

le —W

tLH | | PPHL

Vour JL —_— 15V — -\t

Fig. 1
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TTL/MSI 9302
ONE-OF-TEN DECODER WITH OPEN COLLECTOR OUTPUT

DESCRIPTION — The 9302 is a multipurpose Decoder designed to accept four inputs and provide 10 LOGIC SYMBOL
mutually exclusive outputs. The open collector outputs provide wired-OR capability which can be
used for numerous summing, decoding and demultiplexing operations. The circuit uses TTL for high s 4 1 s
speed and high fan out capability, and is compatible with all members of the Fairchild TTL family. J L
Ap A1 Ay Ag
9302
01234567829
e OUTPUTS HAVE WIRED-OR CAPABILITY ﬁ’ f T TTT T T T
e PROVIDES CAPABILITY TO GENERATE AND SUM MINTERMS OF 3 OR 4 VARIABLES 131211109 34 5 6 7
e ACTIVE LOW OUTPUTS ARE USEFUL FOR DRIVING LOW VOLTAGE LAMPS AND
RELAYS
® MULTI-FUNCTION CAPABILITY Vce = Pin 16
e MUTUALLY EXCLUSIVE OUTPUTS GND= Pin 8
e DEMULTIPLEXING CAPABILITY
e TYPICAL POWER DISSIPATION OF 145 mW
1 IAGRAM
e INPUT CLAMP DIODES LIMIT HIGH SPEED LINE TERMINATION EFFECTS CONNECTION DIA s
DIP ( TOP VIEW )
1 E Ay \Jvcc :I 16
2 O as a I s
PIN NAMES LOADING s O3 aJ o
(Note a) « s 5[0
Ag, A1, Ag, A3 Address Inputs 1U.L. - _ »
0to9 Outputs, Active LOW (Note b) 10U.L. © "H
s [® 20 n
NOTES: g P
a. Unit Load (U.L.) = 40uA HIGH/1.6mA LOW 8 [] o A s
b. An external pull-up resistor is needed to provide HIGH level drive capability. The outputs will
sink a maximum of 16mA at Voyt =04 V.
LOGIC DIAGRAM FLATPAK (TOP VIEW)
Ay Ay Ay Az
%@ % ® ®@
1 ®a, vee | 8
? %7 2 Az Ao |3 8
3 Ié 5 A e
« 1% o3 3
l - s — 7 TE e
1 1 t T 1 ﬂ L e ) ) o
T T LT P A N=PNi=n
@ @ 6@ ® o® @ @ 6 o o P ow 4 e
o T 7 3 7 5 G 7 7 3
O = PIN NUMBER
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FAIRCHILD TTL/MSI « 9302

FUNCTIONAL DESCRIPTION — The 9302 decoder accepts four active HIGH BCD inputs and provides ten mutually exclusive active LOW
outputs, as shown by the logic symbol. The open collector outputs provide easy summing of input terms. The 9302 provides the capability in
one package to generate and sum any or all of the minterms of three variables, or the first 10-0f-16 minterms of four variables.

The logic design of the 9302 ensures that all outputs are HIGH when binary codes greater than nine are applied to the inputs.
The most significant input (A3) produces a usefu! inhibit function when the 9302 is used as a 1-of-8 decoder.

TRUTH TABLE

A0 A1 Ap A3
L L L

I-~rIFC-rIrF-rIF-FIC-CICICIC

I Irr-rIIrrF-cIIFC-C-CIIC

I I I I rr - IIIICrCTr

IrrrrIrxrIIIICCrCrrr-recrr

I I IIIIIIIIIIIICITC|ol
I I IIIITIIIIITIITICrCTIN=I
I T IIIIIIICTIIICTIT N
I I I IIIIIIIIICII I
I I IIIIIIIIICFCIIITIN
I I IIIIIIIICITIICITCITNO
I IIIIIIIIFCIIIIII|O
I I I I IIIIrrIIIITITITTINV
I I IIIITIFCIIIICITIZITOCITO
I I IIIIrFrIIITITITITIITTicO

H = HIGH Voltage Level
L = LOW Voltage Level

1} - INPUT CURRENT - mA

TYPICAL INPUT AND OUTPUT CHARACTERISTICS

INPUT EQUIVALENT CIRCUIT OUTPUT EQUIVALENT CIRCUIT

OUTPUT CURRENT VERSUS

INPUT CURRENT VERSUS OUTPUT VOLTAGE
INPUT VOLTAGE OUTPUT LOW
N s T
o b sec _;/fc ;Si.cov
%
0.5 <
¢
L i w
15 é’
£ 0 l
5, /
0 LA
Ry 0 4.0 EYRY 15

1.0 2.0 3.0 . 0 0.5 1.0
Vyy - INPUT VOLTAGE - VOLTS Vour - OUTPUT VOLTAGE - VOLIS
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FAIRCHILD TTL/MSI « 9302

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature -65°C to +150°C
Temperature (Ambient) Under Bias -55°C to +125°C
V¢ Pin Potential to Ground Pin 05V to+7.0V
*Input Voltage{dc) 05V to+55V
*Input Current (dc) -30 mA to +5.0 mA
Voltage Applied to Outputs (Output HIGH) -0.5V to +V value
Output Current (dc) (Output LOW) +30 mA

*Either Input Voltage Limit or Input Current is sufficient to protect the inputs.

GUARANTEED OPERATING RANGES

PART NUMBER SUPPLY VOLTAGE (vcc! TEMPERATURE
MIN. TVP, MAX.

9302XM 45V 50V 55V | -65°Cto125°C

9302XC 475V 50V 5.25 V 0°C to 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on thiz product.
¢

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS
SYMBOL PARAMETER MIN. VP, MAX. UNITS CONDITIONS
(Note 4) e
ViH Input HIGH Voltage 20 Volts Guaranteed input HIGH Threshold
Voltage for all Inputs
ViL Input LOW Voltage 08 Volts Guaranteed input LOW 'i'hreshold
Voltage for all Inputs B
VeD Input Clamp Diode Voltage -15 Volts VCe= MIN, iy = 12mA Tp = 25°C
ICEX Output HIGH Leakage Current 250 MA Vee = MIN., Veex =55V
VIN = V|H or V| per Truth Table
VoL . Output LOW Voltage 0.2 0.4 Volts Vee = MINL, [gL = 16mA
VIN = V||..| or VL per Truth Table
WA Input HIGH Current 10 40 uA Voo = MAX., Vi = 24 V
10 mA Vg = MAX., ViN =55 V -
i Input LOW Current -0.96 -1.6 mA Vee =MAX., Viny =04V
icc Power Supply Current 29 mA Ve = MAX. -

NOTES:

(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Spec:flcanon A
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘“worst case’’ conditions.

(3) The specified LIMITS represent the ‘“worst case’” value for the parameter. Since these ‘‘worst case’’ values normally occur at the tempera-
ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system
operating ranges.

(4) Typical limits are at Voo = 5.0V, 25° C, and maximum loading.
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TTL/MSI 9304
DUAL FULL ADDER

DESCRIPTION — The 9304 consists of two independent, high speed, binary Full Adders. The adders
are useful in a wide variety of applications including multiple bit paralle! add/serial carry addition,
parity generation and checking, code conversion and majority gating. The circuit uses TTL for high
speed, high fanout operation and is compatible with all members of the Fairchild TTL family.

MULTI-FUNCTION CAPABILITY

8ns CARRY PROPAGATION DELAY

COMPLEMENTARY INPUTS AND OUTPUTS AVAILABLE
TYPICAL POWER DISSIPATION OF 150 mW

THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH

FAIRCHILD DTL, LPDTL AND TTL FAMILIES

PIN NAMES

FULL ADDER 1
A, B

L N
o

FULL ADDER 2
A1, Bq
Ay, By

O v O

0
NOTES:

ALL CERAMIC “HERMETIC"” 16-LEAD DUAL IN-LINE PACKAGE
e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS

Operand Inputs

Carry Input

Sum Output (Note c)
Complementary Sum Output (Note c)
Carry (Active LOW) Output (Note b)

OR Operand (Active HIGH) Input
OR Operand (Active LOW) Input
Carry {Active LOW) Input

Sum Output (Note c)

Complementary Sum Output (Note c)
Carry (Active HIGH) Output (Note b)

a. 1 Unit Load (U.L.) = 40uA HIGH/1.6mA LOW.
b. 7 U.L. is the output LOW drive factor and 14 U.L. is the output HIGH drive factor,
c. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor.

LOADING
(Note a)

S A
cC C

[l el ol ol ol ol

10 U.
10 U.

A b= N
ccc C

10 U.
mnou
7 U.

LOGIC SYMBOL

15 13 1 14
0 Q
4 3 2 12 w v
c B A c B A
9304 9304
FULL ADDER 1 FULL ADDER 2
B s co s s Co
6 7 5 10 9 "
Vece = Pin 16
GND =Pin8

CONNECTION DIAGRAMS
DIP (TOP VIEW)

‘ ]
R s D™ s [
?:A 82
Eimi A s
FULL Qe s FULL
ADDER 1 s[co Qe |nooenz
s[s ol I
s s{dw
HEGND S:]Q

LOGIC DIAGRAM

ADDER 1

@ 2o

@BO——

@ <ol

ADDER 2

T

@

(O = Pin Numbers

. ©

_4c0®

FLATPAK (TOP VIEW)

avotro[ 1" ® Vee e
v';r’_'"‘ A B :15_}
3]s 3] s—— Rl
FULL 45 ¢ S
ADDLAT) ¢ i — TR
ﬁds Col—In
§ s st—Jo
xl:! GND ) o )

ADDER 2




FAIRCHILD TTL/MSI ¢ 9304

FUNCTIONAL DESCRIPTION — The Fairchild 9304 logic block consists of two separate high speed carry dependent sum full adders. This
design allows a minimum carry propagation time when the adders are used in ripple carry applications. The adders are identical except that add-
er 2 has provision for either active HIGH or active LOW inputs at the A and B terminals. The adders produce a LOW carry and both LOW and
HIGH sum with active HIGH inputs, a HIGH carry and both HIGH and LOW sum when active LOW inputs are used. This principte of duality is
shown below, where the adders are drawn as functional blocks.

TRUTH TABLES

ADDER 1 ADDER 2
INPUTS QUTPUTS INPUTS OUTPUTS
c B8 A|C § S C B A B, A,|Cy S
[ Ll H H L L
L L H| H L H L
L H L] H L H L
L H H| L H L L
H L L] H L H L
H L H| L H L L
H H L L H L L
H H H L L H L

L

rIrrxrrrxrrrIxIrrrCr-r-r-C-IIIIIIIICCFCFCFCCCC
Irrrxr~rrrHFIrrrr-rrrrrIIITIIr-rr-r-r-CFIIIICFCCC-
I r - rxrrrmr I X rr I IO I IrC-I>IIrCfrCCIIrCrr-C I
IrIrr rr—xrrrr I~ I I~ I I IrIrCIrCCrIrCc-IrcCcCIrCc I
IrrrrIrIr-rIIr-rr-rC-CIIIIIIIIIIIIICIICI
rr-rrmIrrrrrr-rCrOIIrrIITITICC"CIC"CICCC-CIITITCrCT
IrIrrIrrr-rIF-rIrCr-rIIICrC-CrICCCC-CICICIICCCTIIC O

I I rIr I I I IIIIIIIIIICCC-CroaT

H = HIGH Voltage Level
L = LOW Voltage Level

FUNCTIONAL BLOCK REPRESENTATION

L 10g 9y

c [ A c B A c B8 A
9304 FA 1 9304 FA 2 - - 0OR —— — — 9304 FA 1 9304 FA 2
Co s s G

T 1T Rl

0

73
o

=)
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FAIRCHILD TTL/MSI « 9304

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature -65°C to +150°C
Temperature (Ambient) Under Bias -565°C to +125°C
V¢ Pin Potential to Ground Pin -0.5V to +7.0V
*Input Voltage (dc) -0.5V to +5.5V
*Input Current (dc) -30mA to +5.0mA
Voltage Applied to Outputs (Output HIGH) -0.5V to +Vc value
Output Current (dc) (QOutput LOW) +30mA

*Either Input Voltage Limit or Input Current is sufficient to protect the inputs.

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE
PART NUMBERS TEMPERATURE
MIN. TYP. MAX.
9304XM 45V 50V 55V -55°C to 1256°C
9304XC 4.75 V 50V 525 V 0°C to 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS

SYMBOL | PARAMETER UNITS CONDITIONS

) MIN TYP MAX

ViH Input HIGH Voltage 20 Volts Guaranteed Input HIGH Threshold Voltage
For All tnputs

ViL input LOW Voltage i 0.8 Volts Guaranteed Input LOW Threshold Voltage
For All Inputs

Vebp Input Clamp Diode Voltage -1.5 Volts Vee =MIN, |y =-12mA, T =25°C

VOH Output HIGH Voltage 24 3.6 Volts loH = -560uA (Pins 5 & 11)

Vee = MIN,, Ig = -800uA

ViIN = V|H or V| per Truth Table
VoL Output LOW Voltage 0.2 0.4 Volts loL =11.2mA (Pins 5 & 11)

Vee = MIN,, i = 16mA

B VN = V|H or V| per Truth Table
Input HIGH Current uA Voo = MAX., VN =24V

A1 & B¢ (Pins 14 & 13) 10 40
I{H Other Inputs 40 160
Input HIGH Current 1.0 mA Veg = MAX., ViN=56.0V
All Inputs
e Input LOW Current mA Vee = MAX, VIN=04V
A1 & B1 (Pins 14 & 13) -0.96 -1.6
Other Inputs -3.84 -6.4
Isc Output Short Circuit Current -30 -60 -100 mA Vee = MAX., VoyT =00V
(log) (Note 5)
| Power Supply Current 55 mA V =MAX,, Pins13 & 14 =00V
CcC CcC

NOTES:

(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification.
A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions.

(3) The specified LIMITS represent the ‘‘worst case’ value for the parameter. Since these ‘‘worst case’” values normally occur at the tempera-
ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system
operating ranges.

(4) Typical limits are at Voo = 5.0V, 25°C, and maximum loading.

(5) Not more than one output should be shorted at a time.

SWITCHING CHARACTERISTICS (T = 25°C)

SYMBOL PARAMETERS 9304XM 3304XC TEST CONDITIONS
MIN.| TYP.[MAX.| MIN.| TYP.| MAX. UNITS
tPLH Turn Off Delay Input to Output 28 | 40 28 | 45 ns Ve =50V
AjtoS
PHL Turn On Delay Input to Output 25 | 35 25 | 40 ns CL = 15pF
AjtoS See Fig. B
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FAIRCHILD TTL/MSI * 9304

TYPICAL INPUT AND OUTPUT CHARACTERISTICS

INPUTS
EQUIVALENT CIRCUIT

Vee

INPUT CURRENT VERSUS INPUT VOLTAGE

OUTPUTS
EQUIVALENT CIRCUIT
QUTPUT HIGH OUTPUT LOW
Vee
1
—

OUTPUT CURRENT VERSUS OUTPUT VOLTAGE

PINS 1,2, 3,4,12,15 PINS 13, 14 HIGH STATE LOW STATE
. . . 0 ]
05 Yosow o Voor 50V Voo 50
0 | Tpn25°C 7 o FTar2°c o | T4 5% a T 2°C 7]
-0.5 < « 50
< g5 T . I /]
o - = | = |
g 15 H i . g . 11T — &
& L1 & L1 s s
3 & 3 3
S 4 | g 5% S ot 1
£ 5 g g
EEX) 4 g 3 ,_/ j3w
'E / I — ‘=z .'5 '5 0
N = s =50 / E —+ Z o L+
' ’ /
| [ - 4 41 .
1 '
-4.5 3.5 -0, i | | -30
10 0 1.0 2.0 30 a0 TN o 0 2.0 3.0 00 oo L0 3.0 5.0 7.0 9.0 L0 <06 02 0 02 06 L0 14
Viny " INPUTVOLTAGE - VOLTS Vi - INPUT VOLTAGE - VOLTS Vour - OUTPUT VOLTAGE - VOLTS Vour - OUTPUT VOLTAGE - VOLTS
Fig. A
v (@ A
~—‘ tPHL [-e— ——‘ PLH '«— thLH thHL
Cout ()
Sout (9):

- ns

tpy| - CARRY TURN-ON DELAY TIME

Note: O =PIN NUMBER

TYPICAL CARRY TURN ON  TYPICAL CARRY TURN OFF

DELAY TIME DELAY TIME
VERSUS TEMPERATURE VERSUS TEMPERATURE
2 2
Ed - £ R
- -
16 S 14z - -
12 J 1 & / 7
z YV
5 P
8.0 E 8.0
“0 T Vee *5.0V F0 Vg * 5.0V
0 ] CLI.lST ] 0 CLI- 15lf 1

55 <35 -15 5.0 25 45 65 85 105 125
Ta- AMBIENT TEMPERATURE - °C

55 <35 -15 5.0 25 45 65 85 105 125
Tp - AMBIENT TEMPE RATURE - °C

Fig. B

TYPICAL ADD TURN OFF
DELAY TiME
VERSUS TEMPERATURE
8

TYPICAL ADD TURN ON
DELAY TIME
- VERSUS TEMPERATURE

- L -
2 r' —{»—— 2w 4+ —
¥ [ T O I
SEE N e % s on \\ o =
< = —
z [S— - 4 é . =T -
z ke
3 u [ 2
g | | & Nl L
g B
EAFR S A N A N Y A O A I
=
£50 80
| Voo 750V Vee * 5.0V
T 6T 155 T T 1 FTC - 150
0

R
<55 35 <15 5.0 25 45 65 85 105 125
Tp - AMBIENT TEMPERATURE - "C

<55 =35 -15 5.0 25 45 65 8§ 105 125
Ty - AMBIENT TEMPERATURE - °C
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TTL/MSI 9305

VARIABLE MODULO COUNTER

DESCRIPTION — The TTL/MSI 9305 is a monolithic, high speed, Variable Modulo Counter circuit,
constructed with the Fairchild Planar* epitaxial process. It is a semisynchronous counter which can
be programmed without extra logic to provide division or counting by either 2 and 4, 5, 6, 7, 8, or
10, 12, 14, 16. A binary count sequence can be obtained for all of the preceding counter modulos as
well as 50% duty cycle output for dividers of 8, 10, 12, 14, 16. The device also features asynchronous
overriding master reset and set inputs and the negation output of the final flip-flop output which
allows the cascading of stages. The circuit uses TTL for high speed, high fanout operation and is
compatible with all other members of the TTL family of digital integrated circuits.

e VARIOUS BINARY COUNTING MODES

~MODULO 2 AND MODULO 5, 6,7, 8

—MODULO 10 (8421 BCD), 12, 14, 16

VARIOUS FREQUENCY DiVISION MODES WITH 50% DUTY CYCLE OUTPUT
—MODULO 8, 10, 12, 14, 16

e LOGIC SELECTION OF COUNTING MODE

e ASYNCHRONOUS MASTER RESET AND SET INPUTS

e MULTISTAGE COUNTING OPERATION

e TTL COMPATIBLE

e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS

PIN NAMES LOADING

(Note a)

Sp. St Select Inputs 1U.L.

CPo First Stage Clock Active HIGH Going Edge Input 1U.L.

CP4 Three Stage Clock Active HIGH Going Edge Input 1U.L

MS Master Set (Active LOW) input 1U.L

MR Master Reset (Active LOW) Input 1U.L

Qo First Stage Output (Note b) 8uU.L

Qg Compiementary First Stage Output (Note b) suU.L

Q4,Qy,Q3 Three Stage Counter Outputs (Note b) 8uU.L
3 Complementary Last Stage Output (Note c) 10U.L

NOTES:

(a) 1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW.
{b) 8 U.L. is the output LOW drive factor and 16 U.L. is the output HIGH drive factor.
(c) 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor.

LOGIC SYMBOL

1 3 4

MS  Sq S
10 == CP, Qq fOmernme
0 0 9305 3 2

8

cpy
mr Qg Qp 010203

il

1311129 6 6

Ve =Pin 14
GND =Pin 7

CONNECTION DIAGRAMS
DIP (TOP VIEW)

LOGIC DIAGRAM

u—sJO—QDA
@

=B,

3 3 -

;S S a b So a4 S So a
—‘ S L S a S

cp ——d cp ——0} CP ——o| cp

" @
R ¢, ab Rcooc_l_ R op | ] °o°6

@60 0,,@ ®o‘ ®02 QO = Pin Numbers

FLATPAK (TOP VIEW)

‘{_—_;Ts Vel 14
218 wRI___J3
3dso Qg 12
L %gn
s[___10o; crol T
6 _Jo, af_Je
7__Joeno  cpy 8
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FAIRCHILD TTL/MSI « 9305

FUNCTIONAL DESCRIPTION — The MSI 9305 consists of four master-slave flip-flops which are separated into two functional units — a single
toggle stage and a three stage synchronous counter. All four flip-flops change state on the LOW to HIGH transition of the clock. The three stage
counter can be programmed with external connections as shown in the table below to provide modulo of either 5, 6, 7 or 8. This basic configu-
ration allows synchronous binary counting by the last three stages and independent modulo 2 operation with the first single stage.

A four stage binary counter with a modulo of 10, 12, 14 or 16 is obtained by applying the incoming clock to the single toggle stage and feeding
its negation output to the clock input of the three stage counter. A 4-stage divider with 50% duty cycle output is produced by feeding the in-
coming clock to the three stage counter and clocking the single stage with the Qg output. In either the binary or 50% division mode the modulo
(10; 12, 14, 16) is determined by the external programming connections for the three stage counter. These 4-stage counters or dividers are not
fully synchronous (semisynchronous) but have only one flip-flop ripple delay in either configuration. Counter modulos other than 10, 12, 14,
16 can be formed with a few extra gates.

Several 9305 variable modulo counters programmed in any modulo can be connected together without extra logic to form asynchronous (ripple)
type multistage counters. This is done by connecting the Qg3 output of the less significant counter to the clock input of the following counter.

The Master Set and Reset will asynchronously set or reset all four stages when activated. The active LOW Reset input when LOW will clear the
counter, overriding the clock and forcing the outputs (Qg_3) LOW and outputs Qg, Q3 HIGH. The active LOW Set input when LOW will preset
the counter, overriding the clock and forcing the outputs Qg_3 HIGH and outputs Qg, @3 LOW. The master set provides a synchronous clear,
since the first clock pulse following the asynchronous master set will reset all stages. This action is independent of the modulo programmed.

COUNTING MODE
The following are rules specifying the external connections required for various counter and divider modulos.

ASYNCHRONOUS MODE
MS MR Q Qy O Q Q3 03
L H H L H H H
H L L H L L L H
H H COUNT*

*As determined by programming connections.

ALTERNATE**
PROGRAMMING CONNECTIONS PROGRAMMING CONNECTIONS

FOR LAST THREE STAGES FOR LAST THREE STAGES

So S MODULO So S1 MODULO

NC NC 5 Q3 Q3 5

Q NC 6 Qq Q4 6

NC Q 6 Qo Q2 7

Qs NC 7 Q Q2 8

NC Qy 7 Qo Q1 8

Q4 Qo 8

Qo Qq 8
NC = Not Connected **The alternate programming connections program the counter and

conveniently terminate unused select inputs (NC). Since these inputs
form the inputs to a single NAND gate (see logic diagram), their
connection to the counter outputs for the various count modulos
provides the following output drive:

CONNECTIONS FOR MODULO 10, 12, 14, 16
BINARY COUNTERS AND
50% DUTY CYCLE DIVIDERS

AVAILABLE
For Binary Counting MODULO OUTPUT OUTPUT
50 connected to CPq FANOUT
Incoming clock to CPg : 83 14;8
For 50% Duty Cycle Output 1 1477
63 connected to CPg ; 82 :‘5‘;;
Incoming Clock to CPq 8 Q; 15/7
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FAIRCHILD TTL/MSI « 9305

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)
Storage Temperature
Temperature (Ambient) Under Bias
V¢ Pin Potential to Ground Pin
*Input Voltage {dc)
*Input Current (dc)
Voitage Applied to Outputs (Output HIGH)

-65°C to +150°C
-55°C to +125°C
-05Vto+7.0V
-0.5V t0+556V

-30 mA to +5.0 mA
-0.5 V to +V value

Output Current (dc) (Output LOW) +30 mA
*Either Input Voltage Limit or Input Current is sufficient to protect the inputs.
GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (V
PART NUMBER Vee) TEMPERATURE
MIN. TYP. MAX.

9305XM 4.5V 5.0V 55V -565°C'to 1256°C
9305XC 475V 50V 5.25 V 0°C to 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS CONDITIONS
MIN. (Note 4) MAX.
Guaranteed Input HIGH Threshold
VIH Input HIGH Voltage 2.0 Volts
Voltage for All Inputs
Guaranteed Input LOW Threshold
ViL Input LOW Voltage 0.8 Volts
Voltage for All Inputs
Input Clamp Diode Vee = MIN, Iy = —12mA,
v -1.5 Volt
cD Voltage s Ta=25°C
loH = ~800 uA (Pin 2)
VOH Output HIGH Voltage 2.4 3.6 Volts Vce = MIN,, IgH = -640 A
VN = ViH or V| per Mode Table
loL = 16 mA (Pin 2)
VoL Output LOW Voltage 0.2 0.4 Volts Vee =MIN,, IgL =128 mA
VN = V|H or VL per Mode Table
10 40 A Vee = MAX, ViN=24V
HH Input HIGH Current k£ ce IN
1.0 mA Ve =MAX, VN =5.0V
L Input LOW Current -0.96 -1.6 mA Vge =MAX,, V)N=04V
| Output Short Circuit C t
sC wipat Short Treult Lurren -30 -65 -100 mA Vee = MAX., VouT = 0.0 V
{ips! (Note 5)
‘Ice Power Supply Current 42 66 mA Vee = MAX.
NOTES:

(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification.
A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions.

(3) The specified LIMITS represent the ‘“worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the tempera-
ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system
operating ranges.

(4) Typical limits are at Vo =5.0 V, 25°C, and maximum loading.

(56) Not more than one output should be shorted at a time.

SWITCHING CHARACTERISTICS (T = 25°C)

SYMBOL PARAMETER 9305XMm 9305X¢ UNITS TEST CONDITIONS
MIN. TYP. MAX. MIN. TYP. MAX.
fCOUNT Input Count Frequency 20 26 20 26 MHz
Turn-Off Delay Input to Output
tPLH (CPg to Q3, Modulo 48 57 48 62 ns Vec=5.0V, C_=15pF
16 Connection) Moduio 16 (Sg to Qq,
Turn-On Delay Input to Output Sq to Qop, 60 to CPq)
tpHL (CPg to Q3, Modulo 44 53 44 58 ns Input CPg
16 Connection)
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FAIRCHILD TTL/MSI « 9305

TYPICAL INPUT AND OUTPUT CHARACTERISTICS

INPUT CURRENT VERSUS
INPUT VOLTAGE

2,0
8 T
13 st _|
LY
0 25°C: o5oc 55°C
] 1 5°C
vo20
g i
&
g
3 40
5
o
=z
6.0
=
25°C
-8.0 +
25°C
55°C T vee sV
-10 Pk
2.0 0 2.0 4.0 6.0 8.0

Vi = INPUT VOLTAGE - VOLTS

INPUT EQUIVALENT
CIRCUIT

Vee

OUTPUT CURRENT VERSUS
OUTPUT VOLTAGE
(OUTPUT HIGH)

? 7
. ,, A |
k3 U s
g 2 125°C
g
=
bt /
5
s .0 Vi
o
5 [ "
3 Rs5ec
" V7
B
I Vg * 5.0V
80
1.0 1.0 3,0 5.0 7.0

Voyr - OUTPUT VOLTAGE - VOLTS

OUTPUT EQUIVALENT
CIRCUIT (Output HIGH)

Ve

OQUTPUT CURRENT VERSUS
OUTPUT VOLTAGE
(OUTPUT LOW)

60 T

Vee = 5.0V
ce wee| L
50 v o
B N s
5 &
g .
s, //
: 7/
5 55°C
L ® —
3
10 -
0
0 0.5 1.0 L5 2.0

Vouyr - OUTPUT VOLTAGE - VOLTS

OUTPUT EQUIVALENT
CIRCUIT (Output LOW)

TYPICAL PROPAGATION DELAY
VERSUS TEMPERATURE
CPg TO Qg MODULO 16

T T
Ve =50V

2
N - ALL 0UTPUTS LOADED]
5 N WITH C_ = 16 pF
a o AN
z
] N
= tPHL —
< 2
N
o
2 | S B
£
53
e 20
~

§° L
1
Los
H
&
E
& 90

T 25 0 25 75 125

Ta— AMBIENT TEMPERATURE - 'C

j 15V y
cPgy
tPLH {1 tPHL

a jL 16V J[

PIN3TOPIN 9, PIN4TOPING
PIN8 TOPIN 11, OTHERS OPEN

SWITCHING CHA{RACTERISTICS

TYPICAL PROPAGATION DELAY
VERSUS TEMPERATURE
CPg TO Qg MODULO 16

e 35 T T
' Vee=50V
% ALL OUTPUTS LOADED
! N WITH G| = 15 pF
o 30
g
¢
2 PHL
<
]
<25
o]
I3
[
& 2
o
[
A el PLH |t
&
|
= 15
I
&
kA
3
Y
=10
-75 -25 [ 25 75 126

Ty — AMBIENT TEMPERATURE - °C

[ \
cry 7 15V
teHL tPLH
i 1(1 5V 7[

PIN3TOPIN 9, PIN4ATOPING
PIN8 TO PIN 11, OTHERS OPEN

TYPICAL PROPAGATION DELAY

VERSUS TEMPERATURE
CP4 TO Q3 MODULO 8
? ® "chWVI
> +ALL OUTPUTS LOADED.
g WITH Cy = 15 oF
& 3
8 |- ‘x\
¢ % N
2 I~ tpHL
'gm 2
":, 20 ™~ - ‘PLH L]
5" 15
=75 -5 0 2% 75 125

Ta — AMBIENT TEMPERATURE -°C

15V E 1.5V
cPy —_
— 'PLH tPHL

o Frsv B

PIN3TOPIN 9,PINATOPING
OTHERS OPEN
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FAIRCHILD TTL/MSI « 9305

SWITCHING CHARACTERISTICS (Continued)

TYPICAL PROPAGATION DELAY

TYPICAL PROPAGATION DELAY VERSUS TEMPERATURE TYPICAL MINIMUM PULSE WIDTH
VERSUS TEMPERATURE tpLH MS TO Qq tpyL MR TO Q4 TO TOGGLE VERSUS TEMPERATURE
CPq TO Q3 MODULO MODULO 8 CPg MODULO 16
2 50 T T 45 T T T T 30 T T
' Veg =50V Vee - 5.0V l - Vee=5.0V N
% ALL OUTPUTS LOADED {— L ALL QUTPUTS LOADED |- - g | _ALL OUTPUTS LOALED
2 WITH Cy = 15 pF WITHC| 15 pF | w WITH G|_= 15 pF
o 45 S 40 —+ 5 %
g <, ToHL A o /
g 20 &5 s PRTO 0, 4ot o2
E o é’ ) . i (f “T{_MIN. POSITIVE P.W.
& N . L 22 } 5
8— . PLH— . g 10 T // ; 5 [N, NEGATIVEPW. |t
§ PHL ;,/7 'i % | LK : - / é
"0 et R | MSTO Q4 z 0
T i 3
&2 20 5
75 -25 0 25 7% 125 % 25 0 25 75 125 ~75 -25 [ 25 75 126
Tp — AMBIENT TEMPERATURE - C Ta  AMBIENT TEMPERATURE c Tp - AMBIENT TEMPERATURE -°Cc
e sy
—_ — S )
o, 15V — v tPHL A[%V o L sy J[ A 15\/1[
a L iy LK anwog,w, MIIC‘EZ'W'
3 \ [N ————j
) 15V -j[— 15V j[_— 5 'é'gﬁ’"#o 18 ‘F "C"gS&JTLO 18 _,E—
PINITOPIN 9, PIN4TOPING PIN3TOPIN 9, PINATOPING PIN3TOPIN 9,PIN4TOPING
OTHERS OPEN OTHERS OPEN PIN8TOPIN 11, OTHERS OPEN
TYPICAL MINIMUM PULSE WIDTH TO TYPICAL RECOVERY TIME TYPICAL SET-UP TIME
RESET, SET VERSUS TEMPERATURE ___ VERSUS TEMPERATURE VERSUS TEMPERATURE
MR, MS MODULO 16 MS TO CP4, MR TO CP{ MODULO 8 S0 TO CP{ MODULO 6
2 30 — L L 30 T T T
. LXEE Bts.l??\tlns LOADED. - w“ .)L)n?mua LOADED _XEE ozfr\l’ns LOADED
@ W\THCL- 15 pF = (R OTR P WITH CL*' 15 pf
£ o2 = P s %
2 y . 1
; 20 ba T MR TO cp : 20
li‘ | 4/ = _,_]_ B ; | ]
|§ ~— MR j/ ‘: s 10 CPy ‘L"_ J
5 " v s E s ]
H : o M 2 ]
g 10 »E’ 10 % 10
= 2
% d | § _—
R Fo 5
~75 25 0 25 75 125 7% 25 0 26 7% 125 -75 -25 0 25 7% 125
Ta - AMBIENT TEMPERATURE c Ta AMBIENT TEMPTRATURE C TA - AMBIENT TEMPERATURE - “C
o 1 2 3 4 5
wd L

i MIN. P.W. - .
M5 ——j !

15
- 15V
- = Lo = =t- rec So
_ MIN. P.W. y
S Ty [ sv

MR
1sv - e CI—
O

()3 !)ls
l ! 15V Q3
G3
PIN3TOPIN 9, PIN4ATOPING PIN3TOPIN 9,PINdTOPING ]C 1<t *
PIN 8 TO PIN 11, OTHERS OPEN OTHERS OPEN Q3

OTHER PINS OPEN

tg is the time required that Sg must go HIGH before CP4 clock goes HIGH, such that the circuit recognizes the Sg as being HIGH. The graph
above indicates that times greater than tg will result in Modulo 5 operation; and that values less than tg will result in Modulo 6 operation. The
shaded area indicates when the input is permitted to change for predictable output performance.

trgc is the time that the MR (or MS) must go HIGH before the clock (CP4) goes HIGH such that the circuit recognizes the clock (CP4y) pulse.
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TTL/MSI 93S05

VARIABLE MODULO COUNTER

DESCRIPTION — The TTL/MSI 93S05 is a monolithic, high speed, Variable Modulo Counter circuit,
constructed with the TTL Schottky Barrier Diode process. [t is a semisynchronous counter which can
be programmed without extra logic to provide division or counting by either 2 and 4, 5, 6, 7, 8, or
10, 12, 14, 16. A binary count sequence can be obtained for all of the preceding counter moduios as
well as 50% duty cycle output for dividers of 8, 10, 12, 14, 16. The device also features asy nchronous
overriding master reset and set inputs and the negation output of the final flip-flop output which
allows the cascading of stages. The circuit uses Schottky TTL for super high speed, high fanout
operation and is compatible with all other members of the TTL family of digital integrated circuits.

e VARIOUS BINARY COUNTING MODES

—MODULO 2 AND MODULO 5, 6, 7, 8

—MODULO 10 (8421 BCD), 12, 14, 16

VARIOUS FREQUENCY DIVISION MODES WITH 50% DUTY CYCLE OUTPUT
—MODULO 8, 10, 12, 14, 16

e LOGIC SELECTION OF COUNTING MODE

e ASYNCHRONOUS MASTER RESET AND SET INPUTS

e MULTISTAGE COUNTING OPERATION

e TYPICAL COUNTING FREQUENCY OF 100 MHz

e [INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS
PIN NAMES

So. S1 Select Inputs

CPo First Stage Clock Active HIGH Going Edge Input
CPq Three Stage Clock Active HIGH Going Edge Input
MS Master Set (Active LOW) input

MR Master Reset (Active LOW) Input

Qp First Stage Output

Qg Complementary First Stage Output

Q4,Q7,Q3 Three Stage Counter Qutputs

Q3 Complementary Last Stage Output

LOGIC SYMBOL

1 304

L

MS 5 S,

1) ——— CP, Q. —_ 7
O gasos 3
CP’

mr Qo 0p 0yQ; Q3

[

W12 9 6 6O

Vce = Pin 14
GND = Pin 7

CONNECTION DIAGRAMS
DIP (TOP VIEW)

LOGIC DIAGRAM O = Pin Numbers

) S b
s S al{- So a4 So S af—
s H Q S.
R ‘R L R
Roc, 2P P ¢ @ — [:D c @ D C @

MR

5
%7@)
& ©
®
®
®
®

FLATPAK (TOP VIEW)
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TTL/MSI 9307
SEVEN SEGMENT DECODER

DESCRIPTION — The 9307 is a Seven Segment Decoder designed to accept four inputs in 8421 BCD
code and provide the appropriate outputs to drive a seven segment numerical display. The decoder can
be used with seven segment incandescent lamp, neon, electro-luminescent, or CRT numeric displays.
The 9307 is compatible with all other Fairchild TTL devices.

LOGIC SsYMBOL

RBO a b c d e f 4
e TTL COMPATIBLE T | | | I | |
e AUTOMATIC RIPPLE BLANKING FOR SUPPRESSION OF LEADING EDGE ZEROES 4 13 121110 9 15 14
e LAMP INTENSITY MODULATION CAPABILITY
e LAMP TEST FACILITY
e BLANKING INPUT Vee=PIN 16
e ACTIVE HIGH OUTPUTS GND=PIN 8
e ALL CERAMIC “HERMETIC'' 16-LEAD DUAL IN-LINE PACKAGE

CONNECTION DIAGRAMS
DIP (TOP VIEW)

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature -65°C to +150°C
Temperature (Ambient) Under Bias -55°C to +125°C
Ve Pin Potential to Ground Pin -05Vto+7V
Voltage Applied to Outputs for HIGH Output State -0.5 V to +V ¢ value
Input Voltage (dc) -05V to +6.5 V
LOGIC DIAGRAM
® B © @
RET o Ao Ay Az A3 QO = Pin Numbers
1| | | |
% ? Q % FLATPAK (TOP VIEW)
[ — 7\1 Vee 21 16
23 A2 [J m— R
] e s '] s RV
s v : - ¥ - - i s[_]@80 al 313
[{] || s mer Yy PP
L) 4Ll Ll AL g s—] As N cmen K1)
4 v ] a—110
al GND e : 9
RBO a b c e f 9
® &) @ @ ® [&] @
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FAIRCHILD TTL/MSI « 9307

The 9307 seven segment decoder accepts a 4-bit BCD 8421 code input and produces the appropriate outputs for selection of segments in a seven
segment matrix display used for representing the decimal numbers 0—9. The seven outputs (a, b, c, d, e, f, g) of the decoder select the corres-
ponding segments in the matrix shown in Figure 1. The numeric designations chosen to represent the decimal numbers are shown in Figure 3,
together with the resulting displays for input code configurations in excess of binary nine.

The decoder has active HIGH outputs so that a buffer transistor may be used directly to provide the high currents required for incandescent
displays. If additional base drive current is required external resistors may be added from the supply voltage to the seven segment outputs of
the decoders. The value of this resistor is constrained by the 10 mA current sinking capability of the output transistors of the circuit.

The device has provision for automatic blanking of the leading and/or trailing edge zeroes in a multidigit decimal number, resulting in an easily
readable decimal display conforming to normal writing practice. In an eight digit mixed integer fraction decimal representation, using the auto-
matic blanking capability, 0060.0300 would be displayed as 60.03 . Leading edge zero suppression is obtained by connecting the Ripple
Blanking Output (RBO) of a decoder to the Ripple Blanking Input (RBI) of the next lower stage device. The most significant decoder stage
should have the RBI input grounded; and, since suppression of the least significant integer zero in a number is not usually desired, the RBI input
of this decoder stage should be left open. A similar procedure for the fractional part of a display will provide automatic suppression of trailing
edge zeroes.

The decoder has an active LOW input Lamp Test which overrides all other input combinations and enables a check to be made on possible dis-
play malfunctions. The RBO terminal of the decoder can be OR-tied with a modulating signal via an isolating buffer to achieve pulse duration
intensity modulation. A suitable signal can be generated for this purpose by forming a variable frequency multivibrator with a cross coupled
pair of DTL gates.

SEGMENT DESIGNATION TRUTH TABLE
__RB RB
LT IN Agp Ay A Az3|la b c d e f g OUT
L X X X X X|HHHHHHH H
a H L L L L L|LLLLLLL L o
H L L L LIHHHHHHL H o
H L L LI{LHHLLLL H 1
f b L H L LIHHLHHLH H 2
g H H L L|HHHHLLH H 3
L L H L|LtHHLLLH H 4
H L H LIHLHHLHH H 5
e c L HH LIHLHHHHH H 6
H HH LIHHHLLLL H 7
L L L HIHHHHHHH H 8
d H L L HIHHHHLHH H 9
L H L H{LLLHHLH H 110
H H L HILLLHLLH H M
L L HH|LHHLLHH H 12
. H L H H|{HLHHLHH H 13
Fig. 1 L HHH|LLLHHHH H 14
H X H H H HJL LLLLLL H 1
H = HIGH Voltage Level
L = LOW Voltage Level
X = Either HIGH or LOW Voltage Level
Fig. 2
NUMERICAL DESIGNATIONS
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Fig. 3
Table 1 — LOADING RULES (1U.L.=1DTL GATE INPUT LOAD)
Loading (MIL & IND) Fan Out
Inputs Outputs
HIGH State LOW State MiIL IND
Ag, Aq, A, A3 1 1 a,b,c,d e f,g 8 7
RB(IN) 1 172 RB(OUT) 20 | 15
LT 5 4.3
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FAIRCHILD TTL/MSI « 9307

TABLE Il — ELECTRICAL CHARACTERISTICS (T = -55°C to +125°C, Ve = 5.0 V £10%) (Part No. 9307XM, see note)

LIMITS
SYMBOL PARAMETER -55°C +25°C +125°C UNITS CONDITIONS
MIN. MAX.| MIN. TYP. MAX.| MIN. MAX.
4.3 43 44 4.3 Vgc=35V 1oH = 0.0 mA {Pins 9-15)
VOH Output HIGH Voltage 3.0 30 4.0 3.0 Volts | Veg=45V 10H =-70 1A (Pin 4)
tnputs at Threshold Voltages (V) or V()
Vec=55V loL = 12.5 mA (Pins 9-15)
oL = 3.1 mA (Pin 4)
VoL Output LOW Voltage 04 0.21 0.4 04| Volts | Voc=45V  IgL =10 mA (Pins 9-15)
oL =24 mA (Pin 4)
Inputs at Threshold Voltages (V| or V)
Vi Input HIGH Voltage 2.1 19 17 Volts | Guaranteed Input HIGH Threshold
Voitage for All Inputs
viL Input LOW Voltage 14 11 08| Volts Guaranteed Input LOW Threshold Voltage
for All inputs
(Pin 3) -6.4 -6.4 -6.4 Vec=565V  V|y=04V
hiL (Pins 1,2, 6,7) Input LOW Current -1.5 -1.5 -1.5| mA
(Pin 5) -0.75 -0.75 -0.75 Other Inputs = 5.5 V
(Pin 3) 10 25 Vee=55V  ViN=45V
"M (pins 1, 2, 5,6, 7) | I"Put HIGH Current 20 50| “® | Ground on Other Inputs
1A (Pins-9-15) Available Qutput Current | -1.4 -14 -1.0 mA VouT =085V Vec =45V
Inputs at Threshold Voltages (V| or V)
Igc (Pins 9-15) Short Circuit Current -3.7 mA Vout=00V Vgg=55V
Ice Supply Current 73 73 73 | mA Vee=55V
tPLH Turn Off Delay 500 ns Voo = 5.0V, See Fig. 5
tPHL Turn On Delay 500 ns

TABLE (Il - ELECTRICAL CHARACTERISTICS (Ta = 0°C to +75°C, Vo = 5.0 V £5%) (Part No. 9307X C, see note)

LIMITS
SYMBOL PARAMETER o°c +25°C +75°C UNITS CONDITIONS
MIN. MAX.| MIN. TYP. MAX. [MIN. MAX,
43 43 46 4.3 Vec =475V 1oy = 0.0 mA (Pins 9-15)
VOH Output HIGH Voltage 2.7 27 40 2.7 Volts | Vcg=4.75V  IgH = -70 uA (Pin 4)
Inputs at Threshold Voltages (V| or ViH)
Vee =525V 1o = 11.5mA (Pins 9-15)
IoL = 2.75 mA {Pin 4)
VoL Output LOW Voltage 0.45 0.21 0.45 0.45 | Volts | Voc=4.75V  IoL = 10 mA (Pins 9-15)
loL = 2.4 mA (Pin 4)
Inputs at Threshold Voltages (V| or V)
Guaranteed Input HIGH Threshold
ViH Input HIGH Voltage 2.0 2.0 2.0 Volts Voltage for All Inputs
Guaranteed Input LOW Threshold
ViL Input LOW Voltage 0.85 0.85 0.85 | Voitts Voltage for All Inputs
(an 3) -6.4 -6.4 -6.4 Vee=525V Vi =045V
iy (Pins1,2,6,7) Input LOW Current -1.5 -1.5 -1.5 | mA
. Other Inputs = 5.25 V
(Pin 5) -0.76 -0.75 -0.75
H (an 3) Input HIGH Current 25 50 2A Vee=525V Vy=45V
(Pins1,2,5,6,7) 5.0 10 Ground on Other inputs
1A (Pins 9-15) Available Output Current | -1.4 -14 -1 mA :\opt‘f; ;ﬁ:i:j;:g;;;i X“L or Vi)
Igc (Pins 9-15) Short Circuit Current -4.0 mA VouTt=00V Vcc=525V
fce Supply Current 82 82 82 | mA Vee=5.25V
tPLH Turn Off Delay 500 ns Vee = 5.0 V, See Fig. 5
tPHL Turn On Delay 500 ns
Note:

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging | nformation Section for packages available on this product.
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TYPICAL INPUT AND OQUTPUT CHARACTERISTICS
INPUTS INPUT CURRENT VERSUS INPUT VOLTAGE
EQUIVALENT CIRCUIT Ap, Ay, A2, Az INPUTS TF INPUT RB(n) INPUT
T 0 1 7] o
Vee | vge -5.0v | Yec =5.0v | Ay-0.0v
Ty | IRED / Vee *5-0V
04— 2.0 + 1 B T ]
£ - 2 L - 1
% -0.8 £ -4.0 — %4.4 4 +—
é | ] § A B ) é /// I
2 -2 ] 2 6.0 H— £-0.6
= {/* m = T .E {/
1.6 l 8.0 + -0.8 |— , —+—
2.0 -10 -1.0
20 L0 0 00 20 30 -1.0 0 10 2.0 3.0 20 10 0 L0 20 3.0
Vypy - INPUT VOLTAGE - VOLTS V}y - INPUT VOLTAGE - VOLTS Vyyy - INPUT VOLTAGE - VOLTS
OUTPUT CURRENT VERSUS OUTPUT VOLTAGE
9307XM (—55°C to +125°C) 9307XC (0°C to +75°C)
OUTPUT IN HIGH STATE OUTPUT IN HIGH STATE
a,b,c,defg — a,b,cdef,g —_—
OUTPUTS RB(ouT) OUTPUT OUTPUTS RB(ouT) OUTPUT
5.0 — 5.0 5.0 — 5.0 e
| vec-s.0v / Voo 5.0V L | Veeosov | [ | VeerSOV B
Ty 25°C Ta~ 5% Th25°C l Ta~5°C
§ 1 E L E z -
g 3 A Ay harhy " Viy s g Ag AL Ag Ay = Vyy
5 0 § 0 7 ° 0 = 0 '47 —
s L 1 ~ = E 4 B - 1 ]
= /// e [ L PoArhe =V 3 > 3 /// Ao A AgAy = V)
5| A | & ; * 5 A Tl s/ttt
e ] L ) o ]
@ e A1 ]
-5.0 5.0 5.0 l -5.0 [
-1.0 0 L0 3.0 5.0 7.0 -0 0 L0 3.0 5.0 7.0 -0 0 L0 3.0 5.0 7.0 ;Lo 0 0 3.0 5.0 .0
Vour - OUTPUT VOLTAGE - VOLTS Vour - OUTPUT VOLTAGE - VOLTS Vour - OUTPUT VOLTAGE - VOLTS Vour - OUTPUT VOLTAGE - VLTS
OUTPUT IN LOW STATE OUTPUT IN LOW STATE
a,b,cdefg — a,b,cdefg —
OUTPUTS RB(ouT) OUTPUT OUTPUTS RB(ouT) OUTPUT
% [INPUTS AT THRESHOLD VOLTAGES (vino}v”;l 1 Ag Ay Ag, Ay, R’B;N;‘V,L ® INPUTS AT THRESHOLD * (-
i 4o ~|--VOLTAGES (v} or V) ©
To-2°C 1|
< “ Ve =5.0v ) 050V, Ty - 357G < 0 ! ! ! = /T vee=50v, Ty 25°
. 47 1- ] 1 . Tp " %°C Vg 5.0V : / .
< L - ] o ] 3 4| s 7
g 30 & 2 | = -
3 3 S d rAI-o°c Veeramv_| 3 /
5 8 5 8.0 s o 5 6.0 Vo * 475V, Ty~ 0°C )
Y ]S Vog T 4.5V, Tpr -55°C T " 40 -
3 T 1 Bao ~ 3w 3 /
" Tpr-s5°C ||
VCC =4.5V a 2.0
0 / I | l 0 0 // 0 I ] N
o 0z 04 06 08 L0 L2 0 0z 04 06 08 10 12 ¢ 02 04 06 08 L0 L2 0 0.2 04 06 08 L0
Vour - OUTPUT VOLTAGE - VOLTS Vour - OUTPUT VOLTAGE - VOLIS Vour - OUTPUT VOLTAGE - VOLTS Vour - OUTPUT VOLTAGE - VOLTS
OUTPUT EQUIVALENT CIRCUIT SWITCHING WAV EFORMS
Vee
viy 1V 1.3v
| PHL I T
DI_ | L |
Vour 1.3v 1.3v
> 4 O
Fig. 5
Fig. 4
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TTL/MSI 9308
DUAL FOUR-BIT LATCH

DESCRIPTION — The MSI 9308 is a dual 4-Bit Latch designed for general purpose storage applica-
tions in high speed digital systems. The 9308 uses TTL technology and is compatible with DTL, TTL,
and MSI families. All inputs incorporate diode clamps to ground to reduce negative line transients. All
outputs have active pull-up circuitry to provide high capacitive drive and low impedance outputs in
both logic states to provide good ac noise immunity.

ACTIVE LEVEL LOW ENABLE GATE INPUTS

OVERRIDING MASTER RESET

25 ns THROUGH DELAY

THE INPUT/OUTPUT CHARACTERISTICS PROVIDE DIRECT INTERFACING WITH
FAIRCHILD DTL, LPDTL, TTL, AND MSI FAMILIES

INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS

HIGH CAPACITIVE DRIVE CAPABILITY

e ALL CERAMIC HERMETIC 24-LEAD DUAL IN-LINE PACKAGE

PIN NAMES LOADING
(Note a)
Do, D4, D2,D3 Parallel Latch Inputs 1.5 U.L.
Eo, Eq AND Enable (Active LOW) Inputs 1U.L.
MR Master Reset (Active LOW) Input 1U.L.
Qp, Q1,Q2,Q3 Parallel Latch Outputs (Note b) 9uU.L.

NOTES:
a. 1 unitlioad (U.L.) = 40 uA HIGH/1.6 mA LOW.
b. 9 U.L. is the output LOW drive factor and 18 U.L. is the output HIGH drive factor.

LOGIC SYMBOL

23 4 6 8 10 1415 16 18 20 22
Eo@ﬂ Eo 3
E Do Dy Dy D3 E Do D1 Dy D3
9308 9308
TRITUATCH 4BIT LATCH 2
MR Qo Q1 Q2 03 MR Qo Q1 Q2 Q3

I

13 17 19 21 23

VCC = Pin 24
GND = Pin 12

M

9 n

CONNECTION DIAGRAMS
DIP (TOP VIEW)

_lEMR \J vee [ 24
2[:{0 Q3 jzz
s & o3 [[] 22
4 oo a2
s [J o o2 ]2
aten | 8 0o ar [ | tatcH
v 7:01 o1 [ ]s 2
s []o2 Qo :17
9 [ @ oo [ J1e
w0 []os B[
1 [Jas Eo [J14
12 [ ano wR [ }13

LOGIC DIAGRAM (ONE 4-BIT LATCH)

Do D1 D2 03

o ? o

r,.
<
m|

i

@e:

FLATPAK (TOP VIEW)

L T vee [___J 2

N — T oy L__J=»

LY — 1) a ]

s ] 20 LP —

LATCH _| S — o e
L [ o1
LT N— I3} I R

R — ) R
Lu:GND W:mi

| LATCH
2
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FUNCTIONAL DESCRIPTION
LATCH OPERATION — Data can be entered into the latch when both of the enable inputs are LOW. As long as this logic condition exists, the

output of the tatch will follow the input. If either of the enable inputs goes HIGH, the data present in the latch at that time is held in the latch
and is no longer affected by data input.

The master reset overrides all other input conditions and forces the outputs of all the latches LOW when a LOW signal is applied to the master

reset input.

TRUTH TABLE

MR | B | & D Q, | OPERATION
H L L L L Data Entry
H L L H H Data Entry
H | L H X Q-1 Hold
H H L X Qn-1 Hold
H H H X Qn-1 Hold
L X X X L Reset

X = Don't Care
L = LOW Voltage Level
H = HIGH Voltage Level

Qp.1 = Previous Output State
Qp, = Present Output State

TYPICAL INPUT AND OUTPUT CHARACTERISTICS

INPUTS INPUT CURRENT VERSUS INPUT VOLTAGE
ENABLE, MASTER RESET DATA
EQUIVALENT CIRCUIT N 7
- I Vee louTPUT LOW >
o5 05 \‘34:’1;;;l ENABLE
. 7 . 1z
" E 0 -l i 10 J OUTPUT HIGH WITH
g : /,, L] % | \\TNABLE OPEN
£ s |
o . _ [
5 § oun’m' HIGH WITH]
g 20 T -20 NABLE GROUND
! z
= = T 28 -25 Vcc:-!.'t.ov
-3.0 -3.0
-1.0 0 1.0 20 30 1.0 ) 1.0 20 30
VIN = INPUT VOLTAGE — VOLTS ViN — INPUT VOLTAGE — VOLTS
OUTPUTS OUTPUT CURRENT VERSUS OUTPUT VOLTAGE
EQUIVALENT CIRCUIT LOW STATE HIGH STATE
80 1T 1 0 T
vee Ve = 6.0V _Vge=5.0v| _
R Az < 50 ( -8 - //
€ - [ i
E. 40 / El -1 : /| - N
- w L LA
E I 5 I
o . S 2 / '03: -32
L 5 - 5 A
= = e / 2 / I
' * : i

0 2 4 8 8 1.0 1.2

VOUT — OUTPUT VOLTAGE — VOLTS

-1.0 o 1.0 2.0 3.0 4.0 5.0

VOUT — OUTPUT VOLTAGE - VOLTS

8-39




FAIRCHILD TTL/MSI « 9308

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +160°C
Temperature (Ambient) Under Bias —55°C to +125°C
V¢ Pin Potential to Ground Pin —-05Vto+7.0V
*Input Voltage (dc) —05Vto+55V
*Input Current (dc) —30 mA to +5.0 mA
Voltage Applied to Qutputs (Qutput HIGH) —0.5 V to +Vc value
Output Current {dc) (Output LOW) +30 mA

*Either Input Voltage Limit or Input Current Is sufficient to protect the inputs.

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (V)

PART NUMBER TEMPERATURE
MIN. TYP. MAX.

9308XM 45V 50V 55V —55°C to' 125°C

9308XC 4,75V 50V 5.25 V 0°C to 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL.CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (uniess otherwise noted)

LIMITS
SYMBOL PARAMETER MIN. (N-I;r:;l) MAX. UNITS CONDITIONS
VIH Input HIGH Voltage 2.0 Volts Guaranteed input HIGH Threshold
Voltage for all Inputs
V”_ Input LOW Voltage 0.8 Volts Guaranteed Input LOW Threshold
Voltage for all Inputs
Veb Input Clamp Diode Voltage -1.6 Volts Vee=MIN,, I |N=-12mA, TA=25"C
VOH Output HIGH Voltage 2.4 3.6 Volts Vee=MIN.IgH=-720 uA
VIN = VIH or VIL per Truth Table
VOL Output LOW Voltage 0.2 0.4 Volts Vee = MIN,, oL =144 mA
. VlN=VIH°r Vleer Truth Table
IIH _I_:\puit-HIGH Current VCC =MAX., VIN = 2.4V
EO’ E1 & MR 10 40 HA
DO' D1, 02 & 03 15 60 nA
Input HIGH Current 1.0 mA VCC =MAX., VIN =50V
All Inputs
IIL I_nptiLOW Current VCC = MAX., VIN =0.4V
EO’ E1 & MR -0.96 -1.6 mA
DO’ D1, D2 & D3 —1.44 —2.4* mA * Max Instantaneous Current Out
of The D Inputs
Isc (tps) Output Short Circuit Current -20 —-40 -70 mA Vec=MAX.VoyuT=0.0V
{Note 5)
ICC Power Supply Current 62 100 mA VCC = MAX.
NOTES:

(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under *‘worst case’’ conditions.

(3) The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘’worst case’’ values normally occur at the
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system
operating ranges.

(4) Typical limits are at Voc = 5.0 V, 25°C, and maximum loading.

(5) Not more than one output should be shorted at a time.
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SWITCHING CHARACTERISTICS (Tp = 25°C)

9308XM(MIL) 9308XC(IND)
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN.|TYP.| MAX | MIN.|TYP.|MAX.
tPLH Turn off Delay Enable to Output 30 35 ns Fia. 1
ig.
tPHL Turn on Delay Enable to Output 18 22 ns
tPLH Turn off Delay Data to Output 20 23 ns Fig. 2 Vec =50V
ig.
tPHL Turn on Delay Data To Output 18 20 ns C = 15pF
tPHL Turn on Delay MR to Output 20 22 ns Fig.5
SWITCHING SET-UP REQUIREMENTS (T = 25°C)
9308XM(MIL) 9308XC(IND)
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN.| TYP.| MAX.| MIN.| TYP.| MAX.
tg(H) Set-up Time HIGH Data to Enable 6.0| 1.0 10 1.0 ns
th{H) Hold Time HIGH Data to Enable —40(-7.0 -2.0 |-7.0 ns Fia. 3
ig.
tglL) Set-up Time LOW Data to Enable 10 | 7.0 12 7.0 ns
thiL) Hold Time LOW Data to Enable 4.0/-1.0 8.0 |-1.0 ns Vee=56.0V
tow E Enable Pulse Width 15 18 ns Fig. 4
tpw MR | Master Reset Pulse Width 15 18 ns | Fig.5
trac Recovery Time Master 10 12 ns Fig. 6
Reset to Enable

SET UP TIME: tg is defined as the time required for the logic level to be present at the Data input prior to the enable transition from LOW tc
HIGH in order for the latch to recognize and store the new data.

HOLD TIME: ty, is defined as the minimum time following the Enable transition from LOW to HIGH that the logic fevel must be maintained at
the data input in order to insure continued recognition. A negative Hold Time indicates that the correct logic level may be released prior to
the Enable transition from LOW to HIGH and still be recognized.

RECOVERY TIME: tyg is defined as the time that the Enable must remain LOW after the Master Reset transition from LOW to HIGH in order
for the latch to recognize and store HIGH data.

SWITCHING CHARACTERISTICS

All delays are measured with Voe = 6.0 V applied to Pin 24 and Pin 12 grounded. Outputs under test are loaded with 15 pF (includes jig and
probe). Pins not referenced are not connected.

Fig. 1 — tp_/tpHL (ENABLE TO OUTPUT) Fig. 2 — tpLH/tpHL (DATA TO OUTPUT)
D
D | | | |
. 16V---
E
| | 1 |
18V - o [==f - tere [~ “i’”‘PLH
| ! ! |
|-=f—tpLn |~—>FKFHL — N —————
| | | |
1.6V- -~~~
Q | |
OTHER CONDITIONS: MR = H OTHER CONDITIONS E= L, MR =H
60 50|
e " i
;60 n v H
N
< SR v . % 4
2 & A g "
s ¢ ESP POy s
s ] A< 8 — 1 ]
3 s 5 Vi
& g7 + &
2 1PHL (IND) MAX | e S
£ s S epre X
2 ! u }U‘]\/ TpHL INDI WA
& tPHL (MIL) MAX . FE 1 - f— e
I E TAX
g 3 TPHL (MIL) MAX
= g
0 10
—55 0 25 75 126 —55 [ 25 7% 125
TA — AMBIENT TEMPERATURE —°C TA — AMBIENT TEMPERATURE — °C
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t(H) th{L) — SET-UP & HOLD TIME — ns

SWITCHING CHARACTERISTICS

Fig. 3 — SET-UP TIME (t;) AND HOLD TIME (t,) DATA TO ENABLE

| [=—tn(H) |-t}

OTHER CONDITIONS: MR ='H

The shaded areas indicate when the Data input Is permittad
to change for predictable cutput performance.

NOTE: The polarities of the tp(H) and th(L) values are inverted on
the graphs. This representation allows the graphs to show the true
distribution of the t(sgr.yp) Parameters.
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Fig. 4 — tpy (MIN. ENABLE PULSE WIDTH)
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15V % — f —— - ———— \:]/__
Q RESPONSE

O\

OTHER CONDITION: MR = H
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Fig. 6 — tpy (MIN. MASTER RESET PULSE WIDTH)
tpHL (MASTER RESET TO OUTPUT)
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Fig. 6 — tygc (MASTER RESET RECOVERY TIME)
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LPTTL/MSI 93L08
LOW POWER DUAL FOUR-BIT LATCH

DESCRIPTION The LPTTL/MSI 93L08 is a Dual 4-Bit Latch designed for general purpose storage LOGIC SYMBOL
applications in medium speed digital systems. The 93L08 uses TTL technology and is TTL compatible.
All inputs incorporate diode clamps to ground to reduce negative line transients. All outputs have 23 4 6 8 10 141516 18 20 22
active pull-up circuitry to provide high capacitive drive and low impedance outputs in both logic states
to provide good ac noise immunity. %
E Dy 0 0p 03f JE Dg 0 Dy 03
93108 4-BIT 93108 4-BIT
LATCH 1 LATCH 2
MR O O Q) Oz] IR 0y 0y 0, g4
1 5 7 911 1317192123
e ACTIVE LEVEL LOW ENABLE GATE INPUTS
e OVERRIDING MASTER RESET Ve = Pin 24
e TYPICAL PROPAGATION DELAY OF 53 ns GND = Pin 12
e TYPICAL POWER DISSIPATION OF 100 mW
e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS CONNECTION DIAGRAMS
e ALL CERAMIC “HERMETIC' 24-LEAD DUAL IN-LINE AND FLAT PACKAGES )
DIP (TOP VIEW
e TTL COMPATIBLE
PIN NAMES LOADING canen A
HIGH LOW
Dg. D1, D, D3 Parallel Latch Inputs 0.75 U.L. 0.375 U.L.
E AND Enable {(Active LOW) Inputs 0.5 U.L. 0.25 U.L.
MR Master Reset (Active LOW) Input 05 U.L. 0.25 U.L.
Qp, Q1,Qp, Q3 Parallel Latch Outputs 9.0 U.L. 2.25 U.L.
1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW
LOGIC DIAGRAM FLATPAK (TOP VIEW)
W Eo By
g’ 6 DTO DTl D2 QTB W ﬁ'R' Vel 220
E3 ) Q3 ——J23
EY 1) p3fJ22
a %0 Q2 21
5] Dy gzo
LATICH 6: D] Ql :119 L)UZCH
71— 0 18
G m— ) Q117
] mamm B Do 16
10403 s
n[—]03 [ = RT3
g ¢ d S 12 ] GND MRE__J13
0 1 2 3
NOTE: Only one 4-Bit Latch shown.
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FAIRCHILD LPTTL/MSI * 93L08

LATCH OPERATION — Data can be entered into the latch when both of the enable inputs are LOW. As long as this logic condition exists, the
output of the latch will follow the input. If either of the enable inputs goes HIGH, the data present in the latch at that time is held in the latch
and is no longer affected by data input.

The master reset overrides all other input conditions and forces the outputs of all the latches LOW when a LOW signal is applied to the master
reset input.

TRUTH TABLE

MR Eg Eq D Qo OPERATION

H L L L L Data Entry

H L L H H Data Entry

H L H X Qp—1 Hold

H H L X Qn—1 Hold

H H H X Qn—1 Hold

L X X X L Reset
X = Dont Care gn_1 - :Z:;?:so?ﬁ;z:ts::;e
L = LOW Voltage Level n
H = HIGH Voltage Level

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +160°C
Temperature {Ambient) Under Bias —55°C to +125°C
V¢ Pin Potential to Ground Pin -0.5Vto+7.0V
*Input Voltage (dc) —0.5V to+5.5V
*Input Current {(dc) —30 mA to +5.0 mA
Voltage Applied to Outputs (Qutput HIGH) —0.5 V to +V value
Output Current (dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (Vce)
PART NUMBER TEMPERATURE
MIN. TYP. MAX.
93L08XM 45V 5.0V 55V —55°C to 125°C
93L08XC 4,75V 5.0V 5.25 V 0°Cto 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS CONDITIONS
MIN. (Note 5) MAX.
[ Vee = MIN,, 1oy = -0.36 mA
Vv . .
OH Output HIGH Voltage 2.4 3.6 Volts VN = VIH or V| per Truth Tabie
Vce = MIN,, IgL = 3.6 mA
\ \% . .
oL Qutput LOW Voltage 0.16 0.3 Volts VN = V|H or V| per Truth Table
Guaranteed Input HIGH Threshold
VIH Input HIGH Voitage 2.0 Volts Voltage for All Inputs
Guaranteed Input LOW Threshold
\Y I I
iL nput LOW Voltage 0.7 Volts Voltage for All INputs
TR Input LOW Current mA Vee = MAX, VIN=03V
Eg, E1 & MR —0.256 —-0.4
Input LOW Current mA Vee = MAX, VIN=0V
Dg. D1, D2 & D3 -0.38 —-0.64 (See Note 4)
lH Input HIGH Current HA Vee = MAX, ViN=24V
Eg. E1 & MR 2.0 20
Dg. D1, D2 & D3 3.0 30
Input HIGH Current 1.0 mA Vee = MAX, Viy=5.5V
Isc Output Short Circuit Current —2.5 —-16 —-25 mA Vce = MAX, Voyt=0V
(Note 6)
lcc Power Supply Current 20 33 mA Ve = MAX,, All Outputs LOW,
Pins 2 & 14 GND, Other
Inputs Open
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FAIRCHILD LPTTL/MSI * 93L08

NOTES:

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘“worst case’’ conditions.

3. The specified LIMITS represent the ‘‘worst case’” value for the parameter. Since these ‘‘worst case’’ values normally occur at the
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable
system operating ranges.

4. This current is measured at VN = O V to insure that no current is being absorbed by the device internally. The maximum value given
guarantees that the maximum instantaneous current that can flow out of the input at V| = 0.3 V is 0.6 mA.

5. Typical limits are at Vgog = 5.0 V, 25°C, and maximum loading.

6. Not more than one output should be shorted at a time.

SWITCHING CHARACTERISTICS (Tp = 25°C)

LIMITS

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS CONDITIONS
tPLH Enable to Output 35 60 .
tPHL Enable to Output 30 50 ns Fig. 1 Ve =50V
tPLH Data to Output 30 50 ns Fig. 2 Cp_=15pF
tPHL Data to Output 35 55
tPHL Master Reset to Output 31 55 ns Fig. 5
SWITCHING SET-UP REQUIREMENTS(Tp = 25°C)
tg (H) HIGH Data to Enable 25 15 .
tg (L) LOW Data to Enable 35 22 n Fio- 3

Vee =50V
th (H) HIGH Data to Enable 0 .
th (L) LOW Data to Enable 0 ne Fio.3
tow E Enable Pulse Width 45 30 ns Fig. 4
tpw MR Master Reset Puise Width 40 25 ns Fig. 5
trec Master Reset Recovery Time 30 ns Fig. 6

SET UP TIME: tg is defined as the time required for the logic level to be present at the data input prior to the enable transition from LOW to
HIGH in order for the latch to recognize and store the new data.

HOLD TIME: ty, is defined as the minimum time following the Enable transition from LOW to HIGH that the logic level must be maintained at
the data input in order to insure continued recognition. A negative Hold Time indicates that the correct logic level may be released prior
to the Enable transition from LOW to HIGH and still be recognized.

RECOVERY TIME: trec is defined as the time that the enable must remain LOW after the master reset transition from LOW to HIGH in order
for the latch to recognize and store HIGH data.

SWITCHING WAVEFORMS

tpLH/tpHL (ENABLE TO OUTPUT) tpLH/tPHL (DATA TO OUTPUT)

16V-—--

|
| { ]'_.|> PHL l‘* »|» Ly

|<—>|—IPLH |“’|*‘PHL |
| | - sV
16V--—— - |

OTHER CONDITIONS: MR = H

OTHER CONDITIONS: MR = H OTHER CONDITIONS: E=L, MR=H

Fig. 1 Fig. 2
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SWITCHING WAVEFORMS (Cont'd)

SETUP TIME (tg) AND HOLD TIME (t,) DATA TO ENABLE

] |- tpiL)
-]

o ty(H) ] tlL
TN
Q / N\ Q=0
& )

OTHER CONDITIONS: MR = H

The shaded areas indicate when the Data input is
permitted to change to predictable output performance.

—| [ty (H}

Fig. 3

2]

tpw (MIN. ENABLE PULSE WIDTH)

E

~— tpw

-
AT

Q RESPONSE

o\

OTHER CONDITIONS: MR = H

Fig. 4

tpw (MIN. MASTER RESET PULSE WIDTH)
tpyL (MASTER RESET TO OUTPUT)

== tpw |

1.5V - -

a [==ttoue

L5v

OTHER CONDITIONS: D=H,E=L

Fig. 5

E

trgc (MASTER RESET RECOVERY TIME)

1.8V
|
|<.—|—- trac
|

%mv
|

Q RESPONSE

_\_—/_

OTHER CONDITIONS: D=H

Fig. 6
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TTL/MSI 9309

DUAL FOUR-INPUT MULTIPLEXER

DESCRIPTION — The 9309 is a monolithic, high speed, Dual Four-Input digital Multiplexer circuit,
consisting of two multiplexing circuits with common input select logic. Each circuit contains four
inputs and fully buffered complementary outputs. In addition to multiplexer operation, the 9309 can
generate any two function of three variables. Active pullups in the outputs ensure high drive and high
speed performance. Because of its high speed performance and on-chip select decoding, the 9309 may
be cascaded to multiple levels so that any number of lines can be multiplexed onto a single output buss.
The circuit uses TTL for high speed, high fan out operation and is compatible with all other members
of the Fairchild TTL family.

MULTIFUNCTION CAPABILITY

25 ns THROUGH DELAY

ON-CHIP SELECT LOGIC DECODING

FULLY BUFFERED COMPLEMENTARY OUTPUTS

THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH
FAIRCHILD DTL, LPDTL, TTL, AND MSI FAMILIES

e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS

PIN NAMES LOADING
(Note a)

Sp, S1 Common Select Inputs 1 U.L.
Multiplexer A

10a. 11a. 12a. 13a Multiplexer Inputs 1 U.L.
Z5 Multiplexer Output (Note b) 10 U.L.
Zy Complementary Multiplexer Output (Note c) 9 uU.L.
Multiplexer B

lob. 11b. 12b. 13b Multiplexer Inputs 1 U.L.
Zp Multiplexer Output (Note b) 10 U.L.
fb Complementary Multiplexer Output {Note c) 9 uU.L.
NOTES:

a. 1 Unit Load (U.L.) = 40uA HIGH/1.6mA LOW,
b. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor.
c. 9 U.L. is the output LLOW drive factor and 18 U.L. is the output HIGH drive factor.

LOGIC SYMBOL

121110 9 4 56

EEREEEEE

Ll

13— loal1al2al3a; lobl1bl2b!3b
9309

35 7, oz, L2 2p

YooY

14 15 2 1
Ve = Pin 16
GND = Pin 8

CONNECTION DIAGRAMS

DIP (TOP VIEW)
o~ v
2% z,[s
a[sy Z
a'on So[]13
s 0[] 12
e[ g

< 1210
8[Jono 3]s

LOGIC DIAGRAM
loa la '2a 13a lob 1b l2b f3p

® 1® 1@ 1O ® 1® ® @

O =PIN NUMBER

FLATPAK (TOP VIEW)

g Ve
27, L[
sC—s L0
L — Y Sof 713
sy LY m— R
] m— PN ha N
4 m— T ) m— L
:Y — ) 3a 39




FAIRCHILD TTL/MSI ¢ 9309

FUNCTIONAL DESCRIPTION — The 9309 dual four-input multiplexer is a member of the Fairchild family of compatible medium scale inte-
grated (MSI) digital building blocks. It provides this family with the ability to select two bits of either data or control from up to four sources,
in one package.

The 9309 dual four-input multiplexer is the logical implementation of a two-pole four-position switch, with the position of the switch being set
by the logic levels supplied to the two select inputs. Both assertion and negation outputs are provided for both multiplexers. The logic equations
for the outputs are shown below:

Z;=10a"S1 S0+ 11a*S1 S0+ 12551 *Sp+ 133 °S1 - Sg

Zp=Ilop"S1"Sp0+Mp"S1-Sp+l2p-S1-Sg+13p-S1-So

A common use of the 9309 would be the moving of data from a group of registers to a common output buss. The particular register from which
the data came would be determined by the state of the select inputs. A less obvious use is as a function generator. The 9309 can generate any
two functions of three variables. This is useful for implementing random gating functions.

TRUTH TABLE

SELECT INPUTS INPUTS OUTPUTS
So Sq 10a 1a 12a 13a Za Z3
L L L X X X L H
L L H X X X H L
H L X L X X L H
H L X H X X H L
L H X X L X L H
L H X X H X H L
H H X X X L L H
H H X X X H H L
So $q lob b 12b 13b Zn Zh
L L L X X X L H
L L H X X X H L
H L X L X X L H
H L X H X X H L
L H X X L X L H
L H X X H X H L
H H X X X L L H
H H X X X H H L

L = LOW Voitage Level
H = HIGH Voltage Level
X = Either HIGH or LOW Logic Level

TYPICAL INPUT AND OUTPUT CHARACTERISTICS

Vee
Voo
neuT EQUIVALENT EQUIVALENT =
EQUIVALENT
CIRCUIT CIRCUIT CIRCUIT
(Output HIGH) —k]1 (Output LOW) = =
OUTPUT CURRENT VERS-US OQUTPUT CURRENT VERSUS
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE
INPUT VOLTAGE {OUTPUT HIGH) (OUTPUT LOW)
2.0 — 2 T 100
,vccl=5.0\:/ [ ] i ck Ve 3.0V i Yoo 0V /\/“Tzﬁ"
0 1257 s 0e s " A | el
™ 0
T -55°C A s e - g | i
2.0 o o Frs°c ] - / | o »e L
z Z 125 2w —
£, E ] s /K: ge 1|
ER | I 2 e
T oo | g e -55°C
ER | 3 1 3 '
A | -
1 j -80
2.0 0 2.0 4.0 6.0 8.0 0 1o 3.0 5.0 7.0 0 05 1.0 05 2.0
¥y - INPUT VOLTAGE - VOLTS Vet - PUTPUT VOUTAGE - YOLTS Vour - OUTPUT VOLTAGE - VOLTS
Fig. 1 Fig. 2 Fig. 3
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ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature -65°C to +150°C
Temperature {Ambient) Under Bias -55°C to +125°C
V¢ Pin Potential to Ground Pin -0.5V to +7.0V
*Input Voltage (dc) -0.5V to +5.5V
*Input Current (dc) -30mA to +5.0mA
Voltage Applied to Outputs (OQutput HIGH) -0.5V to +Vg value
Output Current (dc) (Output LOW) +30 mA

*Either Input Voltage Limit or Input Current is sufficient to protect the inputs.

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (V¢c)
PART NUMBER VI TVE VAY TEMPERATURE
9309XM 45V 5.0V 5.5V -55°C to 125°C
9309XC 475V 5.0V 5.25 V 0°C to 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS
SYMBOL PARAMETER MIN TYP MAX UNITS CONDITIONS
(Note 4) _
ViH tnput HIGH Voltage 2.0 Volts Guaranteed Input HIGH Threshold
Voltage for all Inputs
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Threshold
Voltage for all Inputs
\Zels) Input Clamp Diode Voltage -1.5 Volts | Vg =MIN., I|N=-12mA, TAo=25°C
VoH Output HIGH Voltage 2.4 3.6 Volts Ve = MIN., gy = -800uA
ViN = Vi or VL per Truth Table
VoL Output LOW Voltage 0.2 0.4 Volts Vee = MIN, Igp = 16 mA
ViN = V|H or VL per Truth Table
I Input HIGH Current 10 40 LA Ve =MAX.,ViN=24V
1.0 mA Ve =MAX., ViN=5.5V
L Input LOW Current -0.96 -1.6 mA Vee = MAX., Viy =04V
Isc Output Short Circuit Current -20 -40 -70 mA Vee = MAX., VoyTt =00V
(los) (Note 5)
lce Power Supply Current 30 44 mA Vee = MAX.
NOTES:

(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions,

(3) The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the tempera-
ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system opera-
ting ranges.

(4) Typical limits are at Vgg = 5.0V, 25°C and maximum loading.

(5) Not more than one output should be shorted at a time.

SWITCHING CHARACTERISTICS (Tp =25°C)

LIMITS
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX.

tPLH Turn Off Delay Input to Output 24 32 ns Vee =50V

(Sg to Zy) CL=15pF

(See Fig. 4)

tpHL Turn On Delay Input to Output 24 32 ns

(Sgto Z)
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Fig. 4

tPLH/tPHL So to Z,

X

SWITCHING CHARACTERISTICS

Fig. 5

tPLH/tPHL S0 to Z,

1.5V 1.5V
Vin So
'PLH‘—— ‘PHLI—>
%mv \v.sv

Vout Z

TURN OFF DELAY TIME VERSUS

AMBIENT TEMPERATURE
(Sg to Zy)

50 —
z Vee=50V
L [T cL =15pF
2 a0
>
g i /
o 30
5
z SNIre,
E o S~ |1
g - |
£ 10
&

[

-50 o 2 75 125

Ta — AMBIENT TEMPERATURE - °C

TURN ON DELAY TIME VERSUS

TEMPERATURE
(Sg to Z,)

50
" Vee= 50V
H }—c,_ = 16pF
g 40
H
% =
pr /
S 30
z AX.
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z
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&
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& 10
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Fig. 6

tPLH/tPHL l0a t0 Za

o N

15V 15V
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LPTTL/MSI 93L09

LOW POWER DUAL FOUR-INPUT MULTIPLEXER

DESCRIPTION — The LPTTL/MSI 93L09 is a Monolithic, Medium Speed, Dual 4-Input Digital
Multiplexer. It consists of two multiplexing circuits with common input select logic. Each circuit
contains four inputs and fully buffered complementary outputs. In addition to operating as a multi-
plexer, the 93L09 can generate two functions of three variables. Active pullups in the outputs ensure
good drive and speed performance. The 93L09 may be cascaded to multiple levels so that any number
of lines can be multiplexed onto a single output buss. The circuit uses TTL technology and is com-
patible with all other members of the TTL family.

e MULTIFUNCTION CAPABILITY
e ON-CHIP SELECT LOGIC DECODING
e TYPICAL PROPAGATION DELAY OF 48 ns
e TYPICAL POWER DISSIPATION OF 40 mW
e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS
e ALL CERAMIC “HERMETIC"” 16-LEAD DUAL IN-LINE AND FLAT PACKAGES
e TTL COMPATIBLE
PIN NAMES LOADING

HIGH LOW
So. S1 Common Select Inputs 05U.L. 0.25 U.L.
Multiplexer A
10a. 11a. 12a. 13a Multiplexer Inputs 0.5 U.L. 0.25 U.L.
Z, Multiplexer Qutput 10 U.L. 25U.L.
Za Complementary Multiplexer Output 10 U.L. 2.25 U.L.
Multiplexer B
lob, 11b. 126, 13b Muttiplexer Inputs 0.5 U.L. 0.25 U.L.
Zh Multiplexer Output 10 U.L. 25 U.L.
Zy Complementary Multiplexer Output 10 U.L. 2.25 U.L.

1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW

LOGIC SYMBOL

2 11 10 9 4 5

| |

10 Ma 12a 13a | fob '1b 126 136
So

|
93L09
1

Za Za | Zv Zh

[

14 15 2 1

1

Vece = Pin 16
GND =Pin 8

CONNECTION DIAGRAMS
DIP (TOP VIEW)

1z, chc [ 116
2 [z, Za[ 15
3]s L[]
4[] lo, So []13
s[]n, lo, [J12
s 2, L, [n
s, 2, [ J 10
8 [Jano '3, o

LOGIC DIAGRAM loa "ta  l2a I3 lob b l'2b 3

Ol 1@

Zy Zp
O=PIN NUMBERS

FLATPAK (TOP VIEW

137 Voo =116
27, Z, =15
sts, |1
4 [ lop S —313
s lo, =112
6 ]2, L, —n
7 13 12, == 10
8 —danp 13, 19
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FAIRCHILD LPTTL/MSI * 93L09

FUNCTIONAL DESCRIPTION — The 93L09 dua! 4-input multiplexer is a member of the Fairchild family of compatible low power medium
scale integrated digital building blocks. It provides this family with the ability to select two bits of either data or control from up to four
sources, in one package.

The 93L09 is the logical implementation of two-pole, four-position switch, with the position of the switch being set by the logic levels supplied
to the two select inputs. Both assertion and negation outputs are provided for both multiplexers. The logic equations for the outputs are shown
below:

Z3=10a®51950+11a®S1 S0+ 120951 ®Sg+ 1359 S1 ¢ 50
Zp=lop®S1®Sp+11p®S1®Sg+Iope®SyeSg+I3peSqeSy
The 93L09 is frequently used to move data from a group of registers to a common output buss. The particular register from which the data

came would be determined by the state of the select inputs. A less obvious application is as a function generator. The 93L09 can generate two
functions of three variables. This is useful for implementing random gating functions.

TRUTH TABLE

SELECT INPUTS INPUTS OUTPUTS

So S 10a Ha 12a 13a Z3 23
L L L X X X L H
L L H X X X H L
H L X L X X L H
H L X H X X H L
L H X X L X L H
L H X X H X H L
H H X X X L L H
H H X X X H H L
So S oo b ' 1Bb | Zb Zb
L L L X X X L H
L L H X X X H L
H L X L X X L H
H L X H X X H L
L H X X L X L H
L H X X H X H L
H H X X X L L H
H H X X X H H L

L = LOW Voltage Level

H = HIGH Voltage Level

X = Either HIGH or LOW Logic Level

TYPICAL INPUT AND OUTPUT CIRCUITS

OUTPUT OouUTPUT
INPUT EQUIVALENT EQUIVALENT
EQUIVALENT CIRCUIT CIRCUIT
CIRCUIT (Output LOW) (Output HIGH)
Vee
O
Vee
ouT 600Q 320Q
16kQ

<
—N<; 16kQ

*—O out
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FAIRCHILD LPTTL/MSI ¢ 93L09

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
V¢ Pin Potential to Ground Pin -05Vto+7.0V
*Input Voltage (dc) —0.5V to+6.5V
*Input Current (dc) —30 mA to +5.0 mA
Voltage Applied to Outputs (Output HIGH) —0.5V to +V¢c value
Output Current (dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (V

PART NUMBER Vee TEMPERATURE
MIN. TYP. MAX.

93LO9XM 45V 50V 5.5V —55°C to 126°C

93L09XC 4.75V 5.0V 5.25 V 0°Cto 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS CONDITIONS
MIN, (Note 4) MAX.
VOH Qutput HIGH Voltage 2.4 3.6 Volts Vee = MIN., IoH = —0.4 mA

Vin = V|H or VL per Truth Table
Vee = MIN, 1oL =4.0 mA (Pins 1 & 15)
VoL Output LOW Voltage 0.15 0.3 Volts loL. = 3.6 mA (Pins 2 & 14)
VN = ViH or VL per Truth Table
Guaranteed Input HIGH Threshold

VIH Input HIGH Voltage 2.0 Volts Voltage for All Inputs
Guaranteed Input LOW Threshold
ViL Input LOW Voltage 0.7 Voits Voltage for All Inpuits
L Input LOW Current —-0.25 -0.4 mA Vee = MAX., VN =03V
. Vee = MAX., VIN = 2.
lH Input HIGH Current 2.0 20 1A cc IN=24V
1.0 mA Ve = MAX,, VN =56.5V
Isc Output Short Circuit Current _ _ _
(Note 5) 10 —26 —40 mA Vee = MAX, Voyt=0V
lce Power Supply Current 7.5 11.5 mA Vee = MAX.
NOTES:

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case’’ conditions.

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable
system operating ranges.

4. Typical limits are at Vgg = 5.0 V, 25°C, and maximum loading.

5. Not more than one output should be shorted at a time.

SWITCHING CHARACTERISTICS (T p = 25°C)

SYMBOL PARAMETER ' MIN. TYP. MAX. UNITS CONDITIONS
t (Sgto Z Ti Off Delay Input to Output 35 55 ns
PLH (So to Z) urn ay_Input to Outpu Veg=5.0V, CL=15pF
tpHL (Sg to Z3) Turn On Delay Input to Output 32 50 ns
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TTL/MSI 9310-9316
BCD DECADE COUNTER/4-BIT BINARY COUNTER

DESCRIPTION — The 9310 is a High Speed Synchronous BCD Decade Counterand the 9316 isa
High Speed Synchronous 4-Bit Binary Counter, They are synchronously presetable, multifunctional
MSI building blocks useful in a large number of counting, digital integration and conversion

LOGIC SYMBOL

applications. Several stages of synchronous operation are obtainable with no external gating packages i T i i T
required through an internal carry {ookahead counting technique. e
7 — CEP
10 —J CET 931049316 TC§—— 15
e SYNCHRONOUS COUNTING AND PARALLEL ENTRY 2 —cp
e DECODED TERMINAL COUNT MRZo Q1 02 B
e BUILT-IN CARRY CIRCUITRY ? I l I l
e TYPICAL COUNTING FREQUENCY OF 45 MHz T
¢ TYPICAL POWER DISSIPATION OF 3256 mW
¢ THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH
FAIRCHILD DTL, LPDTL, AND TTL FAMILIES Ve = Pin 16
¢ [INPUT DIODE CLAMPING GND=Pin 8

e TTL COMPATIBLE

CONNECTION DIAGRAMS

PIN NAMES LOADING (Note a) DIP (TOP VIEW)
PE Parallel Enable (Active LOW) Input 2U.L.

Pg, P1, P2, P3 Parallel inputs 2/3 U.L.

CEP Count Enable Parallel Input 1 U.L.

CET Count Enable Trickle Input 2U.L.

CcP Clock (Active HIGH Going Edge) Input 2U.L.

MR Master Reset (Active LOW) Input 1 U.L.

Qq, 01, Q2, Q3 Parallel Outputs (Note b) 8U.L.

TC Terminal Count Outputs (Note c) 10 U.L.

NOTES

a. 1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW
b. 8 U.L. is the output LOW drive factor and 16 U.L. is the output HIGH drive factor.
c. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor.

STATE DIAGRAM FLATPAK (TOP VIEW)
9316

o}-[1-[7-[}-[7] LOGIC EQUATIONS ) A

Count Enable = CEP * CET * PE
<] 2] 7cfor9310=CET - Qg * @7 - @3 - Q3 g e L Tep s
] ] TCfor9316=CET *Qg- Qq *Qp- Qg o e % S =
Preset = PE * CP+ (rising clock edge) a—" o 31

[13] VY]

Reset = MR s—J" 0,
{E] g 1] g (11 g El o 1 [ m— QT Jn
e LS e T
NOTE: 8 GND PE—de

The 9310 can be preset to any state, but will not count beyond 9.
If preset to state 10, 11, 12, 13, 14, or 15, it will return to its
normal sequence within two ctock pulses.
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FAIRCHILD TTL/MSI ¢ 9310 » 9316

FUNCTIONAL DESCRIPTION — The 9310 is a high speed BCD decade counter, and the 9316 is a high speed binary counter. Both
counters are fully synchronous with the clock pulse driving four master/slave flip-flops in parallel through a clock buffer. During the LOW to
HIGH transition of the clock, the master is inhibited from further change. After the masters are locked out, data is transferred from the master
to the slaves and reflected at the outputs. When the clock is HIGH, the masters are inhibited and the master/slave data path remains established.
During the HIGH to LOW transition of the clock, the slave is inhibited from further change, followed by the enabling of the masters for the
acceptance of data from the counting logic or the parallei entry logic. (See Clock Pulse Characteristics Figure 7)
The three control inputs, Parallel Enable {PE), Count Enable Parrallel (CEP), and Count Enable Trickle (CET), select the mode of operation as
shown in the tables below. When the conditions for counting are satisfied, the rising edge of a clock pulse will change the counters to the next
state of the count sequence shown in the State Diagram on the previous page. The Count Mode is enabled when CEP and CET inputs and PE
are HIGH.
The 9310 and 9316 can be synchronously preset from the four Paraliel inputs, (Pg.3) whenPE is LOW. When the Parallel Enable and Clock
are LOW, each master of the flip-flops is connected to the appropriate parallel input (Pg_3) and the slaves (outputs) are steady in their previous
state. When the clock goes HIGH, the masters are inhibited and this information is transferred to the slaves and reflected at the outputs. The
parallel enable input overrides both count enable inputs, presetting the counter when LOW.
Terminal count is HIGH when the counter is at terminal count (state 9 for 9310, and state 15 for 9316), and Count Enable Trickle is HIGH,
as is shown in the logic equations. Without additional logic, multistage synchronous counting at high speeds is made possible with a high speed
lookahead technique utilizing the count enable and terminal count logic. A multistage counter illustrating these techniques is shown and
discussed in the application section.
When LOW, the asynchronous master reset overrides all other inputs resetting the four outputs LOW.
Conventional operation of the 9310 ® 9316, as shown in the Mode Selection table, requires that the mode control inputs (PE, CEP, CET) are
stable while the clock is LOW. This is no constraint for a normal synchronous system where all signals are generated by the rising edge
of the clock.
For some applications, the designer may want to change those inputs while the clock is LOW. In this case the 9310 ® 9316 will behave in a
predictable manner. For example:
If PE goes HIGH while the clock is LOW, but Count Enable is not active during the remaining clock LOW period (i.e. CEP or CET are
LOW), the subsequent LOW to HIGH clock transition will change Qg ... Qg3 to the Pg _  Pg3 data that existed at the set-up time
before the rising edge of PE.
If Count Enable is active (i.e. CEP and CET are HIGH) during some portion of the clock LOW period, but PE is HIGH (inactive) during
the entire clock LOW period, the subsequent LOW to HIGH clock transition will change Qg _ . . Q3 to the next count value.
If PE goes HIGH while the clock is LOW, but Count Enable is active (CEP and CET are HIGH) during some portion of the remaining
ctock LOW period, the 9310 @ 9316 will perform a mixture of counting and loading. On the LOW to HIGH clock transition, outputs
Qp . ., Qg will change as the count sequence or the loading requires. Only the outputs that would not change in the count sequence and
are also reloaded with their present value stay constant.

LOGIC DIAGRAM 9310 AND 9316
9310 MODE SELECTION
. . \ \ PE CEP CET MODE
0 1 2 3
PE ep>d g - L L L Preset
C L L H Preset
5 q | L H L Preset
i — o L H H Preset
< H L L No Change
— H L H No Change
- H H L No Change
H H H Count
e oy T — — — (MR = HIGH)
R — i’ l
L — Qq Q, a, Tc Qg
A
9316 TERMINAL COUNT GENERATION
. \ \ \ 9310_ 9316
’ ' i i CET (QpeQjeQzeQ3) (QpeQqeQyeQ3) TC
e L L L L
g 5 al || g s o L H H L
£ w1 H L L L
. B 4 & H H H H
il TC=CETeQqgeQq eQyeQ3 (9310)
1 TC=CET e Qg e Qq ¢ Q) e Q3 (9316)
i N T POSITIVE LOGIC = H = HIGH Voltage Level
PSR hd L = LOW Voltage Level
MR »—Po—o— I g, Q, Q, TC a
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FAIRCHILD TTL/MSI « 9310 «9316

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature

Temperature (Ambient) Under Bias
Vg Pin Potential to Ground Pin
*Input Voltage (dc)

*Input Current (dc)

Voltage Applied to Outputs (Output HIGH)

—65°C to +150°C
—55°C to +125°C
—0.5V to+7.0V
—~0.5V to +6.5 V
—30 mA to +5.0 mA
—0.5 V to +V ¢ value

Output Current (dc) (Output LOW) +30 mA
*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
GUARANTEED OPERATING RANGES
SUPPLY VOLTAGE (Vce)
] : = TEMPERATURE
ART NUMBER MIN. TYP. MAX.

9310XM @ 9316XM 45V 50V 55V —55°C t0 125°C
9310XC @ 9316XC 475V 5.0V 525V 0°Cto 75°C

X=package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS CONDITIONS
MIN. MAX.
(Note 4)
ViH Input HIGH Voltage 2.0 Volts | Guaranteed Input Logical HIGH Voltage for all Inputs
ViL Input LOW Voltage 0.8 | Volts | Guaranteed Input Logical LOW Voltage for all Inputs
Veco Input Clamp Diode Voltage —1.6| Volts | Vgcg=MIN,, Ijny= —12mA, Tp =25°C
VoH Output HIGH Voltage 2.4 3.6 Volts | Vce = MIN., IoH = —640 uA for Q
loH = —800 uA for TC
VIN=ViHorVy
VoL Output LOW Voitage 0.2 0.4 | Volts | Vcc=MIN,, lgL=128mA forQ
loL =16 mA for TC
VIN=ViHor VL

liH Input HIGH Current

MR, CEP 10 40

CP, PE, CET 20 80| wA |Veco=MAX,Viy=24V

Po.P1.P2 &P3 7 27

Input HIGH Current all Inputs 1.0 mA |[Vgc=MAX,V|N=5.5V
I Input LOW Current

MR, CEP —0.96 | —1.6

CP, PE, CET -1.92 | —3.2| mA |Vgg=MAX, V|y=0.4V

Po, P1, Py & P3 -0.64 | —1.07
Isc Output Short Circuit Current (Note 5) -20 —-50 —80| mA |Vce=MAX.,VoyT=0V
{los)
Icc Power Supply Current 65 94| mA 9310XM @ 9316XM Vge = MAX., MR = 0V

65 100 mA 9310XC ¢ 9316XC Other Inputs HIGH

NOTES

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

2. Conditions testing, not shown in table, are chosen to guarantee operation under ‘‘worst case’’ conditions.

3. The Specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these '‘worst case’’ values normally occur at the
temperature and supply voitage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system
operating ranges.

4. Typical limits are at Vgc = 5.0 V, 25° C, and maximum loading.

5. Not more than one output should be shorted at a time.
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FAIRCHILD TTL/MSI ¢ 9310 « 9316

SWITCHING CHARACTERISTICS (T = 25°C)

SYMBOL PARAMETER LIMITS UNITS CONDITIONS
MIN. TYP. MAX.
tpLH Turn Off Delay CP to Q 12 20 ns See Fig. 1
tPHL Turn On Delay CP to Q 15 23 ns )
tPLH Turn Off Delay CP to TC 25 35 ns See Fig. 4
tPHL Turn On Delay CP to TC 13 22 ns ) V.. =50V
tPLH Turn Off Delay CET to TC 13 19 ns See Fig. 3 cc
tPHL Turn On Delay CETto TC 13 19 ns ) CL=15pF
tPHL Turn On Delay MR to Q 30 45 ns See Fig. 2
feount Input Count Frequency 30 45 MHz See Fig. 1
SWITCHING SET-UP REQUIREMENTS (T = 25°C)
SYMBOL PARAMETER LIMITS UNIT CONDITIONS
A MIN. TYP. MAX. S
trec_ Recovery Time for MR 15 11 ns See Fig. 2
towMR Master Reset Pulse Width 30 23 ns )
towCP Clock Pulse Width 17 11 ns See Fig. 1
tg(H) or {L) Set-up Time Data to Clock 30 20 ns .
th(H) or (L) Hold Time Data to Clock 0 _19 ns See Fig. 5
tg(H) Set-up Time (HIGH) CE to Clock 22 11 ns Vec =50V
th(H} Hold Time (HIGH) CE to Clock See Note 6
tg(L) Set-up Time (LOW) CE to Clock See Note 6
th(L) Hold Time (LOW) CE to Clock o | -10 ns See Fig. 6
ts(H) Set-up Time (HIGH) PE to Clock See Note 7
th(H) Hold Time (HIGH) PE to Clock -7 -19 ns
ts{L) Set-up Time (LOW) PE to Clock 30 20 ns
th(L) Hold Time (LOW) PE to Clock See Note 7

6. The Set-up Time “ts(L)” and Hold Time "th(H)” between the Count Enable (CEP and CET) and the Clock (CP) indicate that the HIGH to
LOW transition of the CEP and CET must occur only while the Clock is HIGH for conventional operation.
7. The Set-Up Time “tg(H)"’ and Hold Time "ty (L)’ between the Parallel Enable (PE) and the Clock (CP) indicate that the LOW to HIGH
transition of the PE must occur only while the Clock is HIGH for conventional operation.

DEFINITION OF TERMS:
SET-UP TIME (tg) is defined as the minimum time required for the correct logic level to be present at the logic input prior to the clock
transition from LOW to HIGH in order to be recognized and transferred to the outputs.
HOLD TIME (tp) is defined as the minimum time following the clock transition from LOW to HIGH that the logic level must be maintained at
the input in order to insure continued recognition. A negative HOLD TIME indicates that the correct logic level may be released prior to the
clock transition from LOW to HIGH and still be recognized.
RECOVERY TIME (tygc) is defined as the minimum time required between the end of the reset pulse and the clock transition from LOW to
HIGH in order to recognize and transfer HIGH Data to the Q outputs.

TYPICAL SWITCHING CHARACTERISTICS

PROPAGATION DELAY FROM FREQUENCY
CLOCK TO ANY OUTPUT VERSUS
VERSUS TEMPERATURE TEMPERATURE
40 60
36 55
€ 3 \ L é{ 50
> 1 (Tch bel
é 2 i / § * P ~]
= N~ ] 2
g 24 ] g 40 // \\ a 15V
§ 20 . 5 35 N
% tpyyy (TC) PHL Q)] 2
S e N g
© N \’_’//{ “tpLn (@ z
12 t 2
| Other Conditions:
8 20 _—

25 125

Ta- AMBIENT TEMPERATURE - 'C

—55

25

125

Tp - AMBIENT TEMPERATURE - °C

PE=MR=H
CEP=CET=H

Fig. 1 CLOCK TO OUTPUT DELAYS, COUNT FREQUENCY AND CLOCK PULSE WIDTH"
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FAIRCHILD TTL/MSI » 9310+ 9316

PROPAGATION DELAY FROM
MASTER RESET TO OUTPUT
VERSUS TEMPERATURE

/]

Y

WHL (MR)

MR TO OUTPUT DELAY — ns

25 125

Ta — AMBIENT TEMPERATURE - °C

—j-q—- tow

Other Conditions:
PE=L
Pg=Py=Pyp=Pg=H

Fig. 2.

MASTER RESET TO OUTPUT DELAY, MASTER RESET
PULSE WIDTH, AND MASTER RESET RECOVERY TIME.

PROPAGATION DELAY
COUNT ENABLE TERMINAL
TO TERMINAL COUNT

20

tpuL /

DELAY —ns

[V

25
Ta - AMBIENT TEMPERATURE —°C

125

the 9316.

Fig. 3.
OUTPUT DELAYS.

CET 4 1.5V 15V

[~— tpLH i~ teHL
TC 1.5V 15V
Other Conditions: CP=PE = CEP= MR = H

The positive TC pulse occurs when the otuputs are in the (Qg @ 61 [
Q, ® Q3) state for the 9310 and the (Qg ® Q7 ® Qy @ Qg) state for

COUNT ENABLE TRICKLE INPUT TO TERMINAL COUNT

cP 15V

Qo ® Q3) for the 9310 and (Qp ® Q1 @ Q, @ Q3) for

Fig. 4.

tPHL
15V

Other Conditions: PE = CEP = CET= MR =H
The positive TC pulse is coincident with the output state (Qqg ® 61 °

the 9316 .

CLOCK TO TERMINAL COUNT DELAYS.

Qo Q1. Q2. Q3 :]L {
Other Conditions: PE=L, MR =H

The shaded areas indicate when the input is permitted
to change for predictable output performance.

Fig. 5. SET-UP TIME (tg) AND HOLD TIME (ty,)
FOR PARALLEL DATA INPUTS.

—— tg(H)

-

w)

i3

e 1, (H)

th (L) —smfe—

Fig. 6.

SET-UP TIME (tg) AND HOLD TIME (t;,) FOR
ENABLE (CEP) AND (CET) AND PARALLEL ENABLE (PE)
INPUTS,

COUNT

Fig. 7.

CLOCK PULSE CHARACTERISTICS.

Region 1: Enter R&S data into master
Region 2:
Region 3:
Region 4:

Latch master and slave
Isolate slave from master, enable R&S inputs

Inhibit R&S inputs, transfer data from master to slave
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FAIRCHILD TTL/MSI » 9310 » 9316

9310 GENERALIZED FUNCTION TEST

MR ’ \ ’
o NSNS\ NN\ IS A\ S\
R S | —
CET _ [ \ U \
PE \
Py I
I O L A NN A A | | U o
BITNO.C 1 2.3 4 5 6 7 8 9101112131415 16171819 20 21 22 2324 25 26 27 28 20 30 31 32 33 34 35 36 37 38 39 40
LN A T A N A | | L i
U pau WY S W A - | WY S WY S WD
o/ | W - N— / e
S | \ I\
9 — /T
e 7\

MULTISTAGE COUNTING — The 9310 @ 9316 counters may be cascaded to provide multistage synchronous counting. Two methods
commonly used to cascade these counters are shown in Figures 8 and 9.

In multistage counting, all less significant stages must be at their terminal count before the next more significant counter is enabled. The
9310 @ 9316 internally decodes the terminal count condition and “ANDs’’ it with the CET input to generate the terminal count (TC) output.
This arrangement allows one to perform series enabling by connecting the TC output (enable signal) to the CET input of the following stage,
Figure 8. The setup requires very few interconnections, but has the following drawback: since it takes time for the enable to ripple through the
counter stages, there is a reduction in maximum counting speed. To increase the counting rate, it is necessary to decrease the propagation delay
of the TC signal, which is done in the second method.

The scheme illustrated in Figure 9 permits multistage counting up to 11 stages limited by the fan out of the terminal count. For an alternate
scheme for more stages see Application Note 184.

The CEP input of the 9310 ® 9316 s internally "“ANDed’’ with the CET input and as a result, both must be HIGH for the counter to be
enabled. The CET inputs are connected as before except for the second stage. There the CET input is left floating and is therefore HIGH. Also,
all CEP inputs are connected to the terminal output of the first stage. The advantage of this method is best seen by assuming all stages except
the second and last are in their terminal condition. As the second stage advances to its terminal count, an enable is allowed to trickle down to
the last counter stage, but has the full cycle time of the first counter to reach it. Then as the TC of the first stage goes active {HIGH), all CEP
inputs are activated, allowing all stages to count on the next clock.

dl ] d ||| S]] S ]I | ]|

pspppzp PE Py P; P, Py PE Py Py Py P. PE Py Py Py P PE Po Py Pp P,
0 P1 3 o Fo P P2 ohE Po 2 P3 el Po P1 P2 Py NI
—JCET 931049316  TC CET 931049316  TC CET 931049316 ¢ CET 931049316 TC CET 931009316  TC fpram
cp cp cp cp cp
MR Qo Q1 Oy Q3 mR Qo Q1 Oz Qg mR Qo Q1 Qz Qg MR Qg Q1 Oz Q3 MR Gp Q1 Q2 Q3

TITIT | TIT71 TTT | F117 TTTTT | R

cLock
Fig. 8. SYNCHRONOUS MULTISTAGE COUNTING SCHEME (SLOW)
PE Po Py Py P PE Py P; Py P PE Py Py Py P. PE Py Pq Py P. PE Py Py Py P
FE Po P1 Py Ps L PE o P1 P2 Ps oPE Po P1 Py P3 ceE PoP1 P2 Py oFE Fo P1 P2 Pg I
—JceT 9310.9316 TCp— —CET 931040316 TC CET 931049316 TC CET 931009316 TC CET 931049316  TC Jre—im g.'ri'\gg”w
— o S P —, {UP TO TOTAL!
MR Qg Qq Qp Q3 MR Qg Q1 Q; Q3 MR Qo Q1 Q; Q3 MR Qp Q4 Qp Q3 R Qg O Q, a3
cLock

Fig. 9. SYNCHRONOUS MULTISTAGE COUNTING SCHEME (FAST)
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LPTTL/MSI 93L10-93L16
LOW POWER BCD DECADE COUNTER/4-BIT BINARY COUNTER

DESCRIPTION — The 93L10 is a High Speed Synchronous BCD Decade Counterand the 93L16 is a
High Speed Synchronous 4-Bit Binary Counter. They are synchronously presetable, multifunctional
MSI building blocks useful in a large number of counting, digital integration and conversion
applications. Several stages of synchronous operation are obtainable with no external gating packages

LOGIC SYMBOL

9 3 4 5 6
required through an internal carry lookahead counting technique. é) | l | I
. A
e SYNCHRONOUS COUNTING AND PARALLEL ENTRY ) 10— CET 93L10+83L 16 TC |—— 15
e DECODED TERMINAL COUNT =% op a; 0, o
e BUILT-IN CARRY CIRCUITRY ? I , | l
e TYPICAL COUNTING FREQUENCY OF 20 MHz T 1e 13 42 11
e TYPICAL POWER DISSIPATION OF 85 mwW
e THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH

FAIRCHILD DTL, LPDTL, AND TTL FAMILIES Ve = Pin 16
INPUT DIODE CLAMPING NG Pin 8
e TTL COMPATIBLE

CONNECTION DIAGRAMS
DIP (TOP VIEW)

PIN NAMES LOADING
, HIGH LOW

PE Parallel Enable (Active LOW) Input 10U.L. 0.5U.L.
Po, Pq, P2, P3 Parallel Inputs 0.33U.L. | 017 U.L.
CEP Count Enable Parallel Input 05 U.L. 0.25 U.L.
CET Count Enable Trickle Input 1.0 U.L. 0.5 U.L.
cP Clock (Active HIGH Going Edge) Input 1.0U.L. 0.5U.L.
MR Master Reset (Active LOW) Input 05U.L. | 0.25U.L.
Qp, Q1,Q2,Q3 Parallel Qutputs 8.0 U.L. 20U.L.
TC Terminal Count Outputs 8.0 U.L. 20U.L.

1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW

STATE DIAGRAM FLATPAK (TOP VIEW)
93L.16
CHOHEHGHE | gaic equaTions (s vec [
15 [5] Count Enable= CEP « CET * PE 3 — e
i - T(C:::or93L10=CET-Qo'Q1'02'03 s Q=
T or O 1 = . 0 . .
re3L16=CET " Qg Q1 Q2" 03 J— Y H—
[13] Preset = PE * CP+ (rising clock edge)
[12] [19]-{e]~{] Reset = MR £ m— L -3 m— R
] s L} QG Ju
7 []cer CET—J10
NOTE: s[_Joeno PEL o
The 93L10 can be preset to any state, but will not count beyond 9.
If preset to state 10, 11, 12, 13, 14, or 15, it will return to its
normal sequence within two clock pulses.
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FAIRCHILD LPTTL/MSI « 93L10 « 93L16

FUNCTIONAL DESCRIPTION — The 93L10 is a high speed BCD Decade Counter, and the 93L16 is a high speed Binary Counter. Both
counters are fully synchronous with the clock pulse driving four master/slave flip-flops in parallel through a clock buffer. During the LOW to
HIGH transition of the clock, the master is inhibited from further change. After the masters are locked out, data is transferred from the master
to the slaves and reflected at the outputs. When the clock is HIGH, the masters are inhibited and the master/slave data path remains established.
During the HIGH to LOW transition of the clock, the slave is inhibited from further change, followed by the enabling of the masters for the
acceptance of data from the counting logic or the parallel entry logic. {See Clock Pulse Characteristics Figure 7.)
The three control inputs, Parallel Enable (PE), Count Enable Parrallel (CEP}, and Count Enable Trickie (CET), select the mode of operation as
shown in the tables below. When the conditions for counting are satisfied, the rising edge of a clock pulse will change the counters to the next
state of the count sequence shown in the State Diagram on the previous page. The Count Mode is enabled when CEP and CET inputs and PE
are HIGH.
The 93L10 and 93L16 can be synchronously preset from the four Paralle! inputs, (Pg_3) whenPE is LOW. When the Parallel Enable and Clock
are LOW, each master of the flip-flops is connected to the appropriate parallel input (Pg_3) and the slaves (outputs) are steady in their previous
state. When the clock goes HIGH, the masters are inhibited and this information is transferred to the slaves and reflected at the outputs. The
parallel enable input overrides both count enable inputs, presetting the counter when LOW.
Terminal count is HIGH when the counter is at terminal count (state 9 for 93L10, and state 15 for 93L16), and Count Enable Trickle is HIGH,
as is shown in the logic-equations, Without additional logic, multistage synchronous counting at high speeds is made possible with a high speed
lookahead technique utilizing the count enable and terminal count logic. A multistage counter illustrating these techniques is shown and
discussed in the application section.
When LOW, the asynchronous master reset overrides all other inputs resetting the four outputs LOW.
Conventional operation of the 93L10-93L16, as shown in the Mode Selection table, requires that the mode control inputs (PE, CEP, CET) are
stable while the clock is LOW. This is no constraint for a normal synchronous system where all signals are generated by the rising edge
of the clock.
For some applications, the designer may want to change those inputs while the clock is LOW. In this case the 93L10-93L16 will behave in a
predictable manner. For example:
If PE goes HIGH while the clock is LOW, but Count Enable is not active during the remaining ctock LOW period {i.e. CEP or CET are
LOW), the subsequent LOW to HIGH clock transition will change Qg = Q3 to the Pg  P3 data that existed at the set-up time
before the rising edge of PE.
If Count Enable is active (i.e. CEP and CET are HIGH) during some portion of the clock LOW period, but PE is HIGH (inactive) during
the entire clock LOW period, the subsequent LOW to HIGH clock transition will change Qg . = Q3 to the next count value.
If PE goes HIGH while the clock is LOW, but Count Enable is active {CEP and CET are HIGH) during some portion of the remaining
clock LOW period, the 931.10-93L16 will perform a mixture of counting and loading. On the LOW to HIGH clock transition, outputs
Qg...Q3 will change as the count sequence or the loading requires. Only the outputs that would not change in the count sequence and
are also reloaded with their present value stay constant,

LOGIC DIAGRAMS

Fo "3 93L10 AND 93L16
PE E MODE SELECTION
e iy 5 PE CEP CET MODE
Q
- i a L L L Preset
g . < L L H Preset
1 — L H L Preset
L — 1 | L H H Preset
H L L No Change
- _ - . N H L H No Change
CEP | D) H H L No Change
b S S R R 1 H H H Count
MR '_>—‘—‘—‘ OO 0‘ 02 TC 03 —
(MR = HIGH)
Py TERMINAL COUNT GENERATION
Hane 93L10 93L16
- CET|(QpeQ(eQ20Q3) | (QpeQjeQreQ3) [TC
. L L L L
i L H H L
H L L L
H H H H
L TC=CETeQqeQqeQyeQ3 (93L10)
! TC=CETeQgeQj eQyeQ3 (93L16)
gg;’»?D‘ > **)"
[ "
e q o a e ay POSITIVE LOGIC = H=HIGH Voltage Level
L = LOW Voltage Level
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FAIRCHILD LPTTL/MSI « 93L10 - 93L16

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature

Temperature {Ambient) Under Bias
V¢ Pin Potential to Ground Pin
*Input Voltage (dc)

*Input Current (dc)

Voltage Applied to Outputs (Output HIGH)

—65°C to +150°C
—55°C to +125°C
—05Vto+7.0V
—0.5V to+5.5V
—30 mA to +5.0 mA
—0.5V to +V ¢ value

Output Current (dc) (Output LOW) +30 mA
*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
GUARANTEED OPERATING RANGES
SUPPLY VOLTAGE (Ve
TEMPERATURE
PART NUMBER MIN. TYP. MAX. R
93L10XM-93L16XM 45V 50V 5.5V —55°C to 125°C
93L10XC-93L16XC 475V 50V 5.25V 0°Cto 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS CONDITIONS
MIN. | (Note 4) | MAX.
Vee = MIN, =-0.32mA
VOH Output HIGH Voltage 2.4 3.6 Volts | ' CC OH
VIN=ViH Or VL
Ve = MIN, IgL = 3.2 mA
VoL Output LOW Voltage 0.156 0.3 | Volts
VIN =ViHor VL
ViH Input HIGH Voltage 2.0 Volts [ Guaranteed Input HIGH Threshold Voltage
for All Inputs
ViL Input LOW Voltage 0.7 Volts | Guaranteed Input LOW Threshold Voltage
for All inputs
hL Input LOW Current mA Vee = MAX, VN =03V
MR, CEP -0.25 | -0.40
CP, PE, CET -0.50 | -0.80
Po. Pq, P2 & P3 -0.13 -0.27
hH Input HIGH Current A Vee = MAX, VIN=24V
MR, CEP 2.0 20
CP, PE, CET 4.0 40
Po, P, P2 &P3 1.0 13.3
Input HIGH Current 1.0 mA Vee=MAX,ViN=55V
Igc (Note 5) | Output Short Circuit Current | -2.5 -16 -25 mA Vee = MAX, VoyuT =00V
lce Power Supply Current 17 27.5 mA Vee = MAX.
NOTES:

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mauntain View, California.

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘“worst case’’ conditions.

3. The specified LIMITS represent the ‘‘worst case’” value for the parameter. Since these ‘‘worst case’’ values normally occur at the
temperature and supply volitage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable

system operating ranges.

4. Typical limits are at Vcc = 5.0 V, 25° C, and maximum loading.

5. Not more than one output shoutd be shorted at a time.

COUNTING APPLICATIONS

For typical counting applications, see Multistage Counter and Synchronous Multistage Counting Scheme in 9310 :9316 data sheet in TTL/ MSI

section of this catalog.
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FAIRCHILD LPTTL/MSI -« 93L10 ¢ 93L16

SWITCHING CHARACTERISTICS (Tp = 25°C)

SYMBOL PARAMETER LIMITS UNITS CONDITIONS
MIN. TYP. MAX.,
tPLH Turn Off Delay CP to Q 20 | 32 ns See Fig. 1
tPHL Turn On Delay CP to Q 26 39 ns
Turn Off Delay CP to TC 44 66 ns .
:i.ﬁ': Turn 8n D:I:JCP to TC 20 30 | ns See Fig. 4 | Vec=5.0V
tPLH Turn Off Delay CET to TC 20 30 ns See Fig. 3 CpL=15pF
tPHL Turn On Delay CET to TC 20 30 ns
tPHL Turn On Delay MR to Q 40 72 ns See Fig. 2
fcount Input Count Frequency 13 23 k . MHz See Fig. 1
SWITCHING SET-UP REQUIREMENTS (T = 25°C)
SYMBOL PARAMETER LIMITS UNITS CONDITIONS
MIN. TYP. MAX.
i 2
R Viaster Reset Pulso Wi » 2 ne | SeeFi?
tpwCP Clock Pulse Width 25 15 ns See Fig. 1
tg(H) or (L) Set-up Time Data to Clock 75 50 ns See Fig. 5
th{H) or (L) Hold Time Data to Clock 0 -20 ns
tg(H) Set-up Time (HIGH) CE to Clock 26 17 ns Vee=5.0V
th(H) Hold Time (HIGH) CE to Clock See Note 6
tglL) Set-up Time (LOW) CE to Clock See Note 6
th(L) Hold Time {(LOW) CE to Clock o] —-17 ns See Fig. 6
tg(H) Set-up Time (HIGH) PE to Clock See Note 7
th(H) Hold Time (HIGH) PE to Clock 0 -35 ns
t5(L) Set-up Time (LOW) PE to Clock 53 35 ns
th(L) Hold Time (LOW) PE to Clock See Note 7
NOTES: ;

6. The Set-up Time “"tg(L)"" and Hold Time 't;,(H)"" between the Count Enable (CEP and CET) and the Clock (CP) indicate that the HIGH to
LOW transition of the CEP and CET must occur only while the Clock is HIGH for conventional operation.

7. The Set-up Time "'tg(H)”” and Hold Time ‘“th(L)"" between the Parallel Enable (PE) and the Clock (CP) indicate that the LOW to HIGH
transition of the PE must occur only while the clock is HIGH for conventional operation.

DEFINITION OF TERMS:
SET-UP TIME (tg) is defined as the minimum time required for the correct logic level to be present at the logic input prior to the clock
transition from LOW to HIGH in order to be recognized and transferred to the outputs.

HOLD TIME (ty) is defined as the minimum time following the clock transition from LOW to HIGH that the logic level must be maintained at
the input in order to insure continued recognition. A negative HOLD TIME indicates that the correct logic level may be released prior to the

clock transition from LOW to HIGH and still be recognized.

RECOVERY TIME (trec) is defined as the minimum time required between the end of the reset pulse and the clock transition from LOW to
HIGH in order to recognize and transfer HIGH Data to the Q outputs.

SWITCHING CHARACTERISTICS

CLOCK TO OUTPUT DELAYS, COUNT FREQUENCY, AND
CLOCK PULSE WIDTH.

OthﬂCon_ditions:
PE=MR=H
CEP=CET=H

Fig. 1

MASTER RESET TO OUTPUT DELAY, MASTER RESET
PULSE WIDTH, AND MASTER RESET RECOVERY TIME.

cp

tPHL
Qq, Q4,Qy, Q3

Other Conditions:
PE=L
P0=P1 =P2=P3= H

Fig. 2
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FAIRCHILD TTL/MSI ¢ 93L10 « 93L16

SWITCHING CHARACTERISTICS (cont'd)

COUNT ENABLE TRICKLE INPUT TO TERMINAL COUNT OUTPUT

DELAYS.

The positive TC pulse occurs when the outputs are in

the (Qo [ 61 [ )

Q5 ® Qg) state for the 93L10 and the (Qg ® Q4 ® Q5 ® Qg) state for

the 93L.16.

Fig. 3

CET

| tpy 14

TC 1.5V

Other Conditions: CP=PE=CEP=MR=H

CLOCK TO TERMINAL COUNT DELAYS.

The positive TC pulse is coincident with the output state (Qqg @ 51 °
@, & Q3) for the 93L10 and (Qg ® Q¢ ® Q5 ® Q3) for the 93L16.

cP 15V

[=—tpLH
TC 15V

Other Conditions: PE = CEP = CET=MR=H

15v

~— 'PHL

Fig. 4
SET-UP TIME (tg) AND HOLD TIME (ty,) FOR
PARALLEL DATA INPUTS.

cp
1 (H)—
ﬁ
The shaded areas indicate when the input is permitted " PofrPafs ? ’
to change for predictable output performance.
g0y, Qp. O3 ~f» t
Fig. 5 Other Conditions: PE =L, MR = H

SET-UP TIME (tg) AND HOLD
TIME (t,) FOR COUNT ENABLE
(CEP) AND (CET) AND PARALLEL
ENABLE (PE) INPUTS.

The shaded areas indicate when the input is permitted
to change for predictable output performance.

-—— tg (L) ———=f

e tg (H)
et 1 (H)

th (L) —e=|

Cep
AND
Cet

3(— CE MAY CHANGE

7
L (L+H)
only
LA

/% —' CE MAY CHANGE .=

tg (H) ———e]

= - \
PE j‘ PE MAY CHANGE *f\

—er— t (L}
ety (L)
(H+L} & N
only -~ PEMAY CHANGE >
) a i

Fig. 6

CLOCK PULSE CHARACTERISTICS.

Region 1: Enter R&S data into master 3

Region 2: inhibit R&S inputs, transfer data from master to slave P 4

Region 3: Latch master and slave

Region 4: lsolate slave from master, enable R&S inputs " -
Fig. 7
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TTL/MSI 93510 938516
BCD DECADE COUNTER/4-BIT BINARY COUNTER

TO BE ANNOUNCED

DESCRIPTION — The 93S10 is a super high speed. synchronous BCD Decade Counter and the

93816 is a super high speed synchronous 4-Bit Binary Counter. They are synchronously presetable, LOGIC SYMBOL
multifunctional MSt.building blocks useful in a large number of counting, digital integration and con-
version applications. Several stages of sunchronous operation are obtainable with no external gating 9 3 4 5 &
packages required through an internal carry lookahead counting technique. Each device utilizes $ I I I
Schottky TTL processing to achieve the ultra high speeds. PE Po P; Pp Pg
7 —]
oo =L
] f/'Ruo Q; Qp Q3
e TYPICAL COUNTING FREQUENCY OF 100 MHz T ll4 \ls 1lz J\
e SYNCHRONOUS COUNTING AND PARALLEL ENTRY
e DECODED TERMINAL COUNT .
e BUILT-IN CARRY CIRCUITRY Jec= Bin 1o
e THE INPUT/OUPTUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH FAIRCHILD
DTL, LPDTL, AND TTL FAMILIES CONNECTION DIAGRAMS
e INPUT DIODE CLAMPING DIP (TOP VIEW)
1 [ MR Vee :| 16
PIN NAMES 2 e e[
— 3% Q[ ]1a
PE Parallel Enable (Active LOW) Input Nall o
Po,Pq, P2, P3 Parallel Inputs s[* o[
CEP Count Enable Parallel Input O o :] y
CET Count Enable Trickle Input .
cP Clock (Active HIGH) Going Edge Input ges el e
MR Master Reset (Active LOW) Input s oo e
Qg, Q1, Q2, Q3 Parallel Outputs
TC Terminal Count Outputs
STATE DIAGRAM FLATPAK (TOP VIEW)
93510
L — Vee [— 16
LOGIC EQUATIONS Py ey
Count Enable = CEP @ CET O_PE _ B — b=
TCfor93810=CETOQOOQ1002003 P — N
TC for 95§16= CET e O.OO Q1 L4 02 L J Q3
Preset = PE ® CP+ (rising clock edge) sC—r ) m—
Reset = MR [ — QT
LA — e ceT[ 10
8[__]GND PEL__J9
NCTE:
The 93S10 can be preset to any state, but will not count beyond 9. If preset to state 10, 11, 12,
13, 14, or 15, it will return to its normal sequence within two clock pulses.
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TTL/MSI 9311
ONE-OF-SIXTEEN DECODER/DEMULTIPLEXER

DESCRIPTION — The 9311 is a TTL/MSI Multi-Purpose Decoder designed to accept four inputs and
provide 16 mutually exclusive outputs. The circuit uses TTL for high speed and high fan out LOGIC SYMBOL
capability, and is compatibie with all members of the Fairchild TTL family.
% 23 22 21 2
E Ag Ay Ay A
9311
01 2 3 45 6 78 9101112131415
e MUTUALLY EXCLUSIVE OUTPUTS ? ? ? ? ? ? ? ? ? T ? ? 7 ?? 7
e HIGH CAPACITIVE DRIVE CAPABILITY 12 34 56 78 910111314 1516 17
e DEMULTIPLEXING CAPABILITY
e TYPICAL POWER DISSIPATION OF 175 mW Ve = PIN 24
e INPUT CLAMP DIODES Gﬁgspm 12
e 2-INPUT ENABLE GATE
¢ TTL COMPATIBLE CONNECTION DIAGRAMS
DIP (TOP VIEW)
s v
2T %Y = ]
3d? Ay ] 22
4[]73 vy = 1
PIN NAMES LOADING (Note a) sz ag |3 0
Ag, A1, Az, A3 Address Inputs 1 U.L. 6 1% 2 = Q1)
Eo. Eq AND Enable (Active LOW) Inputs 1U.L. s &l
Oto 15 (Active LOW) Outputs {Note b) 10 U.L. s 7 i = R
9% A 16
1019 BE]s
11 i0 2 14
NOTES: 12 E GND i g 13
a. 1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW
b. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor.
LOGIC DIAGRAM FLATPAK (TOP VIEW)
Ep Eq Ag A Az Az
@ @ @
1o ® vec |2
207 Aof—] 23
) m— 3 [ —
LY ) A2
[ I , 5% ] ==t}
1 s[5 (2] s T
1% Eo[—Z18
1 1 1 1 s 7 B 117
0 T O L IO TOOE OO L LU L =1
UU00UUUUI = =
1] 2 _J1a
@@ Jo [® O ® @ [® [© [@ 12 GND i ==tk
7 8 9 0. i 2 13 1 5
O = Pin Numbers




FAIRCHILD TTL/MSI ¢ 9311

FUNCTIONAL DESCRIPTION — The 9311 decoder accepts four inputs and provides 16 mutually exclusive active LOW outputs, as shown by

the logic symbol. The active LOW outputs facilitate addressing other MSI units with active LOW enable.

The 9311 can demultiplex data by routing it from one input to one of 16 possible decoder outputs. The desired output is addressed and the
data is applied to one of the enable inputs. Providing that the other enable is LOW, the addressed output will follow the state of the applied

data.
TRUTH TABLE TYPICAL
SWITCHING PERFORMANCE
PROPAGATION DELAY ENABLE PROPAGATION DELAY DATA
_ _ INPUT TO OUTPUT INPUT TO OUTPUT
EoE1A0AT A2A3 07T23725%7 8910711213141 VERSUS TEMPERATURE VERSUS TEMPERATURE
HHX XXX HHHHHHHHHHHHHUHHH % %
HLXXXX HHHHHHHHHHHHHHHEH " w
LHXXXX HHHHHHHHHHHHHHHH “
LLLLLL LHHHHHHHHHHHHHHH £ 2 NG
LLHLLL HLHHHHHHHHHHHHHH 5 5 Q . ///
LLLHLL HHLHHHHHHHHHHHHH 52 £ D g
LLHHLL HHHLHHHHHHHHHHHH S o I~
LLLLHL HHHHLHHHHHHHHHHEH 5 =
LLHLHL HHHHHLHHHHHHHHHH 2 5 6 -
LLLHHL HHHHHHLHHHHHHHHEH E N [ (P (R =
LLHHHL HHHHHHHLHHHHHHHH B = o T
LLLLLH HHHHHHHHLHHHHBHHEH 0 D D e S V0 O Sy s,
LLHLLH HHHHHHHHHLHHHHHEH
LLLHLH HHHHHHHHHHLHHHHH 0 L . L T L -
LLHHLH HHHHHHHHHHHLHHHEH BB 0 7 2 s
LLLLHH HHHHHHHHHHHHLHHH 1, - AMBIENT TEMPERATURE - °C Ta - AMBIENT TEMPERATURE
LLHLHH HHHHHHHHHHHHHLHEH
LLLHHH HHHHHHHHHHHHHHLH £ 10 ouT A 70 OUT
LLHHHH HHHHHHHHHHHHHHHL Vin Vin
M —yy 1.65V-—
H = HIGH Voltage Level v tonL—] — — r.-‘PLH toLH—l — — p—TeHL
L = LOW Voltage Level OUTM T sy —
X = Level Does Not Affect Output ’ ' VOUTﬂ
Fig. 1.
TYPICAL INPUT AND OUTPUT CHARACTERISTICS
INPUTS OUTPUTS
EQUIVALENT CIRCUIT EQUIVALENT CIRCUIT
OUTPUT HIGH OUTPUT LOW
Voo Vee I
_—
OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE
INPUT VOLTAGE OUTPUT HIGH OUTPUT LOW
05 0
. [ T e
_:::c: 2:‘50\/ -5.0 -—:022:? B :C 2% C B
< A < 30 !
5 08 T / 4 : —[
g // g 15 / g 20
g s 3 3 Y N D O
5 2 -2 2
g 5 5 0
: ? i ][ﬂ 1
- -25 _’é / _8 ,
~a0[ A
-35 —35. 10
-1.0 0 1.0 2.0 3.0 40 -1.0 0 1.0 3.0 5.0 7.0 9.0 -1.0 0.5 0 05 1.0 15

VIN -INPUT VOLTAGE ~VOLTS

Fig. 2.

VOUT ~ OUTPUT VOLTAGE VOLTS

Fig. 3.

V, uT OUTPUT VOLTAGE VOLTS

O

Fig. 4.
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FAIRCHILD TTL/MSI * 9311

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature

Temperature {Ambient) Under Bias

V¢ Pin Potential to Ground Pin

*Input Voltage (dc)

*Input Current (dc)

Voltage Applied to Outputs (Output HIGH)

—65°C to +150°C
—55°C to +125°C
—-0.5Vto+7.0V
—0.5V to +5.5 V
—30 mA to +5.0 mA
—0.5V to +V¢ value

Output Current (dc) (Output LOW) +30 mA
*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
GUARANTEED OPERATING RANGES
SUPPLY VOLTAGE (V)
P TEMPERATURE
ART NUMBER MIN. TYP. MAX.

9311XM 45V 50V 55V —55°C to 125°C
9311XC 475V 50V 5.25 V 0°Cto 75°C

X=package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS CONDITIONS
MIN. (Note 4) MAX.
20 Volt Guaranteed Input HIGH Threshold
VIH Input HIGH Voltage . olts Voltage for All Inputs
0.8 Volt Guaranteed Input LOW Threshold
ViL {nput LOW Voltage . olts Voltage for All Inputs
Veb Input Clamp Diode Voltage -15 Volts Vee = MINL I y=—12mA,Tp = 25°C
Vce = MIN., gy = —800 uA
VOH Output HIGH Voltage 2.4 3.6 Volts VN = VK or V|1 per Truth Table
Vee =MIN, IgL =16 mA
VoL Output LOW Voltage 0.2 0.4 Volts Vin = Vin or Vi per Truth Table
10 40 uA Ve = MAX., VN =24V
hH Input HIGH Current TG —Y Voo =MAX, Vi =55V
he Input LOW Current —0.96 —-1.6 mA Vee = MAX, VinN=04V
Isc Output Short Circuit Current (Note 5) —-20 —40 —70 mA Vee = MAX, Vout =0V
(lps)
Icc Power Supply Current 35 62 mA Vce = MAX.
NOTES:
1.

The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.
2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case’’ conditions.

3. The specified LIMITS represent the ‘“worst case’’ value for the parameter. Since these ‘‘w

orst case'’ values normally occur at the

temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowabte

system operating ranges.

4. Typical limits are at Vg = 5.0 V, 25°C, and maximum loading.
5. Not more than one output should be shorted at a time.

SWITCHING CHARACTERISTICS (T = 25°C)

9311XM 9311XC
SYMBOL PARAMETER UNITS CONDITIONS
MIN. TYP. MAX. MIN. TYP. MAX.
tPLH Turn Off Delay A Input to Output 19 28 19 31 Vee =560V
ns
tPHL Turn On Delay A Input to Output 19 25 19 28 CL=15pF
tPLH Turn Off Delay E Input to Output 12 20 12 23 Pin 12 = GND
- ns
tPHL Turn On Delay E Input to Output 14 21 14 24 (See Fig. 1)
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LPTTL/MSI 93L11
LOW POWER ONE-OF-SIXTEEN DECODER

DESCRIPTION — The LPTTL/MSI 93L.11 is a Multi-Purpose Decoder designed to accept four inputs IC SYMBO
and provide 16 mutually exclusive outputs. The circuit uses TTL technology and is compatible with the LOGIC L
Fairchild TTL family.

2322 |21 |20

Ag Ay Ag Ag
93L1

0123456 7891011121314156

e MULTI-FUNCTION CAPABILITY
e MUTUALLY EXCLUSIVE OUTPUTS 13345678 910411314151617
e HIGH CAPACITIVE DRIVE CAPABILITY
e DEMULTIPLEXING CAPABILITY
e TWO INPUT ENABLE GATE Vee = Pin 24
e TYPICAL PROPAGATION DELAY OF 70 ns GND = Pin 12
e TYPICAL POWER DISSIPATION OF 58 mW
e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS CONNECTION DIAGRAMS
e ALL CERAMIC “HERMETIC” 24-LEAD DUAL IN-LINE AND FLAT PACKAGES (TOP VIEW)
e TTL COMPATIBLE pe
1o 24
2 T 23
3 E% H 22
LOADING ‘;E; "
PIN NAMES HIGH LOW sOs 19
Ag, Ay, A, Az Address Inputs 0.5 U.L. 0.25 U.L. Os 18
Eo, Eq AND Enable (Active LOW) Inputs 0.5 U.L. 0.25 U.L. s]7 v
0to15 (Active LOW) Outputs 10 U.L. 2.5 U.L. s 16
w3y 15
u[gm 14
12[jeno 13
1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW |
LOGIC DIAGRAM FLATPAK (TOP VIEW)
T3 Ay Ay Ay A3
@® @ %@ %@ @ 1 3 Vee —1 24
? 2T Ao 0 23
é} ; s 47 Ay 22
1 L — Az g 21
s[—d7 Ay ] 20
[ — (3Y eam B
] 4 — [ s—PY]
" 1 I ¥ sC7 3 )
[T T L T UL T T A i Bl
o7 ] =1
Y — ] iyl m—— RY
Q) 7 8) 17 —
e 4® 5@ GO 7C g® § ro® ﬁ® 1‘2 ﬁ® 1"4 1—50 12— eno s
O = Pin Numbers
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FAIRCHILD LPTTL/MSI « 93L11

FUNCTIONAL DESCRIPTION — The 93L11 decoder accepts four active HIGH binary inputs and provides 16 mutually exclusive active LOW
outputs, as shown by logic symbol. The active LOW outputs facilitate addressing other MSI units with active LOW enables.

The 93L11 can demultiplex data by routing it from one input to one of sixteen possible decoder outputs. The desired output is addressed and
the data is applied to one of the enable inputs. When the other enable is LOW,the addressed output will follow the state of the applied data.

TRUTH TABLE

Eo E1 Ag A A Az |0 7234567 89 7011 1213 14 15
H HX X X X|HHHHHHHHHHHHHUHUHH
HLX X X X|HHHHHHHHHHUHHUHUHH H
L HX X X X|HHHHHHHHHHHHUHUHHH
L L L L L LI{LHHHHHHHHHHHUBHMHMHH
L L HL L L|HLHHHHHHHHHHUHUHMHMH
L L L HULULI|/HHLHHHHHHHHHUHUHHMH
L LHHULL|HHHLHHHHHHHHMHTUHUHH
L L L L HL|/HHHHLHHHHHHHHUHHH
L LHLHULI|HHHHHLHHHHH HHUHHH
L LLHHTULI|HHHHHHLHHHHHMHUHUHMH
L LHHHULI|HHHHHHHLHHGHHHUHUHMH
L L L L L H|HHHHHHHHLHHMHUHUHUHH
L LHLLH|HHHHHHHHHLHHUHUHUHH
L L LHUL H|HHHHHHHHHHL HHHHH
L LHHULH|HHHHHHHHHHH L HHHH
L L L L HH[HHHHHHHHHHHUHILUHUHMH
L L HLHHIHHHHHHHHHHH HH L HH
L LLHHH|HHHHHHHHHHHHUHUHTL H
L LHHHH|HHHHHHHHHHH HHHHL

H = HIGH Voltage Level
L = LOW Voltage Level
X = l.evel Does Not Affect Output

TYPICAL INPUT AND OUTPUT CIRCUITS

INPUTS OUTPUTS
EQUIVALENT CIRCUIT EQUIVALENT CIRCUIT
OUTPUT LOW OUTPUT HIGH
Voo Voo

out

16kQ

6.0kQ 240Q
N = =
out
=
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)
Storage Temperature —65°C to +150°C
Temperature {Ambient) Under Bias —55°C to +125°C
V¢ Pin Potential to Ground Pin —05Vto+7.0V
*Input Voltage (dc) —-05Vto+t55V
*Input Current (dc) —30 mA to +5.0 mA
Voltage Applied to Outputs (Output HIGH) —0.5V to +V value
Output Current (dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
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FAIRCHILD LPTTL/MSI « 93L11

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (Vg
TEMPERATURE
PART NUMBER MIN. TYP, MAX.
93L11XM 45V 50V 55V -55°C to 125°C
93L11XC 4,75V 5.0V 5.25 V 0°Cto 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS CONDITIONS
MIN. | (Note 4) | MAX.
Ve = MIN, IgH = -0.4mA
VoH Output HIGH Voltage 2.4 36 Volts | ' CC OH
VIN = ViH or VL per Truth Table
VoG = MIN,, 1oL = 4.0 mA
VoL Output LOW Voltage 0.15 0.3 Volts cc oL
VN = V|H or Vi per Truth Table
VIH Input HIGH Voltage 2.0 Volts | Guaranteed Input HIGH Threshold Voltage for All Inputs
ViL Input LOW Voltage 0.7 Volts | Guaranteed Input LOW Threshold Voltage for All Inputs
L tnput LOW Current -0.25 -0.4 mA Vee = MAX, VN =03V
2. 20 A Vee=MAX, ViN=24V
m Input HIGH Current 0 a ccC N2
) 1.0 mA Vee = MAX, V)N =55V
Igc (Note 5) | Output Short Circuit Current | —2.5 -16 -25 mA Vee = MAX,, Voyt =00V
lce Power Supply Current 11.6 16.5 mA Vee = MAX.
NOTES:

1. The actua!l testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A
copy of this specification can be obtained from Fairchiid Digitat Product Marketing, Mountain View, California.

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case’’ conditions.

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable
system operating ranges.

4. Typical limits are at Ve = 5.0 V, 26°C, and maximum loading.

5. Not more than one output should be shorted at a time.

SWITCHING CHARACTERISTICS (Tp = 25°C)

LIMITS
SYMBOL PARAMETER UNITS CONDITIONS
. MIN TYP. MAX.
tPLH Turn Off Detay A Input 50 75 ns
to Output
tPHL ) Turn On Delay A Iriput 50 85 uns
to Output Vee =50V
Turn Off Delay E Input Cp = 15pF
tPLH v =i » 30 60 ns L=15p
to Output See Fig. 1
Turn On Delay E Input
TPHL 43 65 ns
to Output .

SWITCHING TIME WAVEFORMS

A INPUT TO OUTPUT

Vin
15V

oLy —Abl |-—

I,SV%
Vout

E INPUT TO OUTPUT

Vin
15V

—b' |-— tpHL

*1.5V

Fig. 1.
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TTL/MSI 9312

EIGHT-INPUT MULTIPLEXER

DESCRIPTION — The 9312 is a monolithic, high speed, Eight-Input digital Multiptexer circuit. It
provides in one package the ability to select one bit of data from up to eight sources. The 9312 can be
used as a universal function generator to generate any logic function of four variables. Both assertion
and negation outputs are provided. TTL circuitry with active pullups on the outputs provides high
speed, high fanout operation and is compatible with all other members of the Fairchild TTL family.

MULTIFUNCTION CAPABILITY

25 ns THROUGH DELAY

ON-CHIP SELECT LOGIC DECODING

FULLY BUFFERED COMPLEMENTARY OUTPUTS

THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH
FAIRCHILD DTL, LPDTL, TTL, and MSI FAMILIES

e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS

PIN NAMES LOADING
(Note a)
Sp. 51. 82 Select Inputs 1U.L.
E Enable (Active LOW) Input 1U.L.
lptoly Multiplexer Inputs 1U.L.
z Multiplexer Output (Note b) 10U.L.
2 Complementary Multiplexer Output (Note b) 10 U.L.
NOTES:

a. 1 Unit Load (U.L.) = 40uA HIGH/1.6mA LOW.
b. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor.

LOGIC SYMBOL

1012345679
SILLLII]
11—, E dglyi213ialg lgly
12—S1 9312
13—, ; ;
?
14 15

Vee = Pin 16
GND = Pin 8

CONNECTION DIAGRAMS

DIP (TOP VIEW)

e 7 vee[ds
:ng, z[Qs
ade Z[ ]
N DR
s si[ T2
s[s Sof
s £
s[] eno e

LOGIC DIAGRAM o I I I3 1 s I i7
® ® o o @ 9o f® o o

®

® - =Pin Numbers

NI
N

FLATPAK (TOP VIEW)

L w— Y VeeE 16
p w— 215
) m— e
g S 13
LY m— Y s =12
s s So—1
T F—Jwo
Y m— e} 7] — )
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FAIRCHILD TTL/MSI « 9312

FUNCTIONAL DESCRIPTION — The 9312 is a logical implementation of a single pole, eight position switch with the switch position controlled

by the state of three Select Inputs, Sg, S, S2. Both assertion and negation outputs are provided. The Enable Input (E) is active LOW.When it

is not activated the negation output is HIGH and the assertion output is LOW, regardless of all other inputs. The logic function provided at the

output is:

Z=E-(10-S09-51-52+11-S0-571-53+12-5S9-S1-52+13:Sp-S1-52+14-S0-S1-Sz+15-S0-S1-S2+ 165051852
+17-8¢0-81-82).

The 9312 provides the ability, in one package, to select from eight sources of data or control information. By proper manipulation of the in-

puts, the 9312 can provide any logic function of four variables and its negation. Thus any number of random logic efements used to generate

unusual truth tables can be replaced by one 9312.

TRUTH TABLE

E So Sq So 1) 19 to 13 I4 I g 17 4 P4
H X X X X X X X X X X X H L
L L L L L X X X X X X X H L
L L L L H X X X X X X X L H
L L L H X L X X X X X X H L
L L L H X H X X X X X X L H
L L H L X X L X X X X X H L
L L H L X X H X X X X X L H
L L H H X X X L X X X X H L
L L H H X X X H X X X X L H
L H L L X X X X L X X X H L
L H L L X X X X H X X X L H
L H L H X X X X X L X X H L
L -H L H X X X X X H X X L H
L H H L X X X X X X L X H L
L H H L X X X X X X H X L H
L H H H X X X X X X X L H L
L H H H X X X X X X X H L H

H = HIGH voltage levet
L = LOW voltage level
X = Level does not affect output.

TYPICAL INPUT AND OUTPUT CHARACTERISTICS

EQUIVALENT INPUT CIRCUIT OUTPUT HIGH EQUIVALENT CIRCUIT OUTPUT LOW EQUIVALENT CIRCUIT
ouT
[ —
selECTep O / O SELECTED
—~ 03
- = = OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE
INPUT VOLTAGE (OUTPUT HIGH) {OUTPUT LOW)
2.0 ; 2
INPUT NOT SELECTED v —VccT5-°V | ]/ 60 12’5“0 M,// Tc | VecT5-0v
0 I 3 ; 0 Inputs at gnd. Lol — Zld 50 / zls"c =
f'é-z.o - E T —%ZC: BT ///'——T——’
é SELECTED |25 € ] E .2 125°C ] E © ( ] 0°C
2 i ! 2 E] » y 4 s°c | ]
= ] 5- 5
6.0 C»; S w — 1 | |
= I ] 5 5
-8.0 } — ’ 10
| i ] iEEENEEE
_ N
-2.0 0 2.0 4.0 6.0 8.0 -0 1.0 3.0 5.0 1.0 [ 0.5 1.0 L5 2,0
V}y = INPUT VOLTAGE - VOLTS Vour - OUTPUT VOLTAGE - VOLTS Vg - OUTPUT VOLTAGE - VOLTS
Fig. 1 Fig. 2 Fig. 3

8-73



FAIRCHILD TTL/MSI « 9312

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature
Temperature (Ambient) Under Bias
V¢ Pin Potential to Ground Pin
*Input Voltage (dc)
*Input Current (dc)
Voltage Applied to Outputs {Output HIGH)

-65°C to +150°C
-55°C to +125°C
-0.5V to +7.0vV
-0.5V to +6.6V
-30mA to +5.0mA
-0.5V to +V g value

Output Current (dc) (Qutput LOW) +30mA
*Either Input Voltage Limit or Input Current is sufficient to protect the inputs.
GUARANTEED OPERATING RANGES
PART NUMBER SUPPLY VOLTAGE (Vcc) TEMPERATURE
MIN. TYP. MAX.
9312XM. 4.5V 5.0V 5.5V -55°C to 125°C
9312XC 4.75V 5.0V 5.25V 0°C to 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

SYMBOL PARAMETER LIMITS UNITS CONDITIONS
MIN. TYP. MAX.
(Note 4)

ViH Input HIGH Voltage 20 Volts Guaranteed Input HIGH Threshold

Voltage for all Inputs
ViL Input LOW Voltage 0.8 Volts Guaranteed input LOW Threshold

‘ Voltage for all Inputs

Vebp Input Clamp Diode Voltage -156 Volts Vee=MIN., Ijn=-12mA, Tp=25°C
VoH Output HIGH Voltage 24 3.6 Volts Vce = MIN., IoH = -800uA

VIN = V|H or V| per Truth Table
VoL Output LOW Voltage 0.2 0.4 Volts Vee = MIN,, IgL = 16mA

VN = V|H or V| per Truth Table
lH Input HIGH Current 10 148 :‘: \\;gg : m’:i" ://'Im : gg://
"L Input LOW Current -0.96 -1.6 mA Vee = MAX., Vi = 0.4V
Isc Output Short Circuit Current -30 -60 -100 mA Ve = MAX., VoyTt = 0.0V
(1os) (Note 5)
lcc Power Supply Current 27 a4 mA Ve = MAX.
NOTES:

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification, A
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case’’ conditions.

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable

system operating ranges.
4. Typical limits are at Vcc = 5.0V, 25°C, and maximum loading.
5. Not more than one output should be shorted at a time.

SWITCHING CHARACTERISTICS (Tp = 25°C)

LIMITS
SYMBOL PARAMETER UNIT! T
MIN. VP MAX. S EST CONDITIONS
tpL Turn Off Delay Input to Output 23 34 ns ’
PLH P Vee = 5.0V
(Sg to 2) Ci = 15 bF
tPHL Turn On Delay Input to Output 25 36 ns L P
(See following page)
(Sg to Z)
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FAIRCHILD TTL

/MS1 « 9312

SWITCHING CHARACTERISTICS

tpLH/tPHL : Sgto Z

1.5V f * 1.5V
5V

INPUT (PIN 11)
HL

=

Pins 1,8,10, 12, 13 = GND
Pin 2 =V through 1 kQ
Pin 16 = Ve

1.

OUTPUT.(PIN

OTHER CONDITIONS:

TURN OFF DELAY VERSUS
AMBIENT TEMPERATURE;

TURN ON DELAY VERSUS
AMBIENT TEMPERATURE:

tpLH/tPHL : loto 2

15V * % 1.5V

OTHER CONDITIONS:

INPUT (PIN 1)

OUTPUT (PIN 14)

Pins 8, 10, 11, 12,13 = GND
Pin 16 = Voo

TURN OFF DELAY VERSUS
AMBIENT TEMPERATURE;

TURN ON DELAY VERSUS
AMBIENT TEMPERATURE;

SgtoZ SgtoZ lgto Z Igto Z
— T - r 0 ——
ol T R R » Veg *5.0V Vg - 5.0V
C = 15pF T T [CL = 15pF Cp = I5pF [Cp = 15pF N
, 50 . 50 . B . B
5 o | — - 3 L] E 2 A s 2
" s - B e £ 1 s : 1 g
& — = 8 S / /] 2
z | g g &
g 2 | R g T raa BB MAX
2 e ] 7 N e = | / B \7§\:7
S s ) = % 10 ST
:’? & I | = Jﬂ‘/ ° | | F—
T ] w14 F - 5 LA =
<10 4et— =T 10 < 5.0 IN 5.0 — ) —
0 0 | -ﬁ@_‘
55 2 125 55 % 125 55 % 125 -55 » 12
Ty, = AMBIENT TEMPERATURE - °C T - AMBIENT TEMPERATURE - °C T, - AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE - °C
Fig. 4 Fig. 5 Fig. 6 Fig. 7
toLH/tpHL: So to 2 to y/tp: Et0 Z
1oy F *- 15V
INPUT (PIN 11} INPUT (PIN 10)
tpHL ‘o—‘ ——»‘ 'PLH |<— ‘,‘ thLH tg— -‘ PHL
OUTPUT (PIN 141————\l ’
15V 1.6V 15V f * 1.5V
OUTPUT (PIN 14}
OTHER CONDITIONS: Pins 1,8,10, 12, 13 = GND OTHER CONDITIONS: Pins 8, 11, 12, 13 = GND
Pin 2= V¢ through 1 kQ Pin 1= Vcc through 1 k2
Pin 16 = V¢ Pin 16 = Ve
TURN OFF DELAY VERSUS TURN ON DELAY VERSUS TURN OFF DELAY VERSUS TURN ON DELAY VERSUS
AMBIENT TEMPERATURE: AMBIENT TEMPERATURE; AMBIENT TEMPERATURE; AMBIENT TEMPERATURE;
Soto Z Sgto Z EtoZ Eto2
0 ——— 60 — 60 —— 60 ———
Vg * 5.0V Vg 5.0 Ve *5.0V Ve = 5.0V
[t Feo= 15pF CousF T T Fers ispf
50 } 2 90 L, 50 . 50
> > > T
o @ za Z o zw
> § & 3 -
2w g — | & » o g_‘ E -
& e & o s BT " & ~C
= 20 EE O — 22 2 2 —= 22 =
= - T £ iald | o B L =2 —— 1yp
3 ' — N I F o e 2
2 1 MN <10 MIN T <0
&£ ] bl - = ,,M,lfj - -
£ | 0 | 0 0
55 % 125 55 % 125 -55 2 125 -55 ) 125
Ty, - AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE - °C
Fig. 8 Fig. 9 Fig. 10 Fig. 11
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LPTTL/MSI 93L12
LOW POWER EIGHT-INPUT MULTIPLEXER

DESCRIPTION — The LPTTL/MSI 93L12 is a monolithic, medium speed, eight input digital Multi- LOGIC SYMBOL
plexer. It provides in one package the ability to select one bit of data from up to eight sources. The
93L12 can be used as a universal function generator to generate any logic function of four variables.
Both assertion and negation outputs are provided. TTL circuitry with active pullups on the outputs ooz o3 45 6 T8
provides high speed, high fanout operation and is compatible with the Fairchild TTL family. i ’ l
Prp— e T I P
12 Sy 93L12
13 —s, 7 7
e MULTIFUNCTION CAPABILITY » T
e ON-CHIP SELECT LOGIC DECODING " 15
e FULLY BUFFERED COMPLEMENTARY OUTPUTS Ve = Pin 16
e TYPICAL PROPAGATION DELAY OF 80 ns oo oing
e TYPICAL POWER DISSIPATN OF 45 mW
e INPUT CLAMP DIDOES LIMIT HIGH SPEED TERMINATION EFFECTS
e ALL CERAMIC “"HERMETIC"” 16-LEAD DUAL IN-LINE AND FLAT PACKAGES CONNECTION DIAGRAMS
e TTL COMPATIBLE DIP (TOP VIEW)
1o ™ vee[dis
2y [ ]1s
PIN NAMES LOADING 3|: I z :' 14
HIGH LOW s s2[]13
S0, 51, S2 Select Inputs 05 U.L. 0.25 U.L. 5 I: Iy $1 : 12
E Enable (Active LOW) Input 0.5 U.L. 0.25 U.L. 6 E | So :I 1
Igtoly Multiplexer Inputs 05U.L. | 0.25U.L. O |5 e o
z Multiplexer Output 10 U.L. 25U.L. 6
b2 Complementary Multiplexer Output 10 U.L. 2.25 U.L. 8 [ano Y7 °
1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW
LOGIC DIAGRAM FLATPAK (TOP VIEW)
Io I Iz 13 ia 3 Is 17
E) p b % 9o 0o o o o 0 @
2
51o®—>.,_1_¢> ‘ o
© 1 m— Vee =116
S°°—"—_>°_T_“D 2" s
SCH N ! ] s 7w
L LU il 1 L
'|' ) ) 1 1 Y — S —J13
s S —]12
LY m— T So—J11
' EE10
el 79
O = Pin Numbers
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FAIRCHILD LPTTL/MSI « 93L12

FUNCTIONAL DESCRIPTION — The 93L12 is a logical implementation of a single pole, eight position switch with the switch position con-
trolled by the state of three select inputs, Sg, S1, So. Both assertion and negation outputs are provided. The enable input (E) is active LOW.
When it is not activated the negation output is HIGH and the assertion output is LOW regardless of all other inputs. The logic function provided
at the output is:

Z = E-(l9-S0-§1+52 + 11-80-51-82 + 12-80°51+52 + 13:80°51-82 + 14-50-51+S2 + 15-S0-51+S2 + 16°59°S1S2 + 17°50°S1-S2).

The 93L12 provides the ability, in one package, to select from eight sources of data or control information. By proper manipulation of the in-
puts, the 93L12 can provide any logic function of four variables and its negation.

TRUTH TABLE

E S» S1 So lo 11 12 I3 14 5 lg 17 zZ z
H X X X X X X X X X X X H L
L L L L L X X X X X X X||H L
L L L L H X X X X X X Xt H
L L L H X L X X X X X X|[{|H L
L L L H X H X X X X X X L H
L L H L X X L X X X X X H L
L L H L X X H X X X X X L H
L L H H X X X L X X X XJ|H L
L L H H X X X H X X X X L H
L H L L X X X X L X X X|tH L
L H L L X X X X H X X X L H
L H L H X X X X X L X X |{H L
L H L H X X X X X H X X L H
L H H L X X X X X X L X H L
L H H L X X X X X X H X L H
L H H H X X X X X X X L H L
L H H H X X X X X X X H L H

H = HIGH Voltage Level

L = LOW Voltage Leve!

X = Level does not affect output

TYPICAL INPUT AND OUTPUT CIRCUITS
INPUTS OUTPUTS
EQUIVALENT CIRCUIT EQUIVALENT CIRCUIT
OUTPUT LOW OUTPUT HIGH

ouT

18ks1

vo— D

NOT
SELECTED / O SELECTED — —

= ~ 03V

I

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature {Ambient) Under Bias —56°C to +125°C
V¢ Pin Potential to Ground Pin —05Vto+7.0V
*|nput Voltage (dc) —-05Vto+5.5V
*Input Current (dc) —30 mA to +5.0 mA
Voltage Applied to Outputs (Output HIGH) —0.5 V to +V value
Output Current {dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
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FAIRCHILD LPTTL/MSI « 93L12

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (V)

PART NUMBER TEMPERATURE
MIN. TYP. MAX.

93L12XM 45V 5.0V 55V ~-55°C t0 125°C

93L12XC 475V 50V 5.25 V 0°Cto 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging |nformation Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS CONDITIONS
MIN. (Note 4) MAX.
Vee = MIN,, | = ~0.4 mA
Vou Output HIGH Voltage 2.4 3.6 Volts cc OH
VIN = VH or V| per Truth Table
Vee = MING, 1oL = 4.0 mA (Pin 15)
VoL Output LOW Voltage 0.15 0.3 Volts 3.6 mA (Pin 14)
VN = V4 or Vi per Truth Table
Guaranteed Input HIGH Threshold Voltage for
ViH Input HIGH Voltage 2.0 Volts
All Inputs
Guaranteed Input LOW Threshold Yoltage for
ViL Input LOW Voltage 0.7 Volts
All Inputs
he Input LOW Current -0.25 -0.4 mA Vee =MAX, VIN=03V
2.0 20 A Vee=MAX,VIN=24V
i Input HIGH Current H ce : - IN
1.0 mA Vee = MAX, ViN=5.5V
Igc (Note 5) Output Short Circuit Current -10 -22 -40 mA Vee = MAX., VoyT =00V
Ice Power Supply Current 2.0 13.3 mA Vee = MAX.
NOTES:

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sampie Specification. A
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case’’ conditions.

3. The specified LIMITS represent the ‘‘worst case'’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable
system operating ranges.

4. Typical limits are at Vce = 5.0 V, 25°C, and maximum loading.

5. Not more than one output should be shorted at a time.

SWITCHING CHARACTERISTICS {Ta = 25°C)

LIMITS
YMBOL PARAMETER UNITS CONDITIONS
SYMBO MIN. TYP. MAX.

tPLH Turn Off Delay Input to

52 ns Vee =50V ,C =15pF
(Sg to 2) Output 90 cC L p
tPHL Turn On Detay Input to

68 105 ns =5.0V,C|=15pF
(Sg to 2} Output Vee=5.0 L=15p
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TTL/MSI 93512
EIGHT-INPUT MULTIPLEXER
TO BE ANNOUNCED

DESCRIPTION — The 93S12 is a monolithic, super high speed, 8-Input digital Multiplexer circuit
utilizing the Schottky TTL process. It provides in one package the ability to select one bit of data LOGIC SYMBOL
from up to eight sources. The 93512 can be used as a universal function generator to generate any
logic function of four variables. Both assertion and negation outputs are provided. TTL circuitry with 1
active pullups on the outputs provides high speed, high fan out operation and is compatible with all 6 |

E

other members of the Fairchild TTL family. 011 1213 14 15 1g 17
ié—“ 2? 93512
13 So ;2
1?1 1|5
VCC = pin 16
MULTIFUNCTION CAPABILITY GND = pin 8

ON-CHIP SELECT LOGIC DECODING

FULLY BUFFERED COMPLEMENTARY OUTPUTS

THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH
FAIRCHILD DTL, LPDTL, TTL, and MSI FAMILIES

e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS

CONNECTION DIAGRAMS
DIP (TOP VIEW)

PIN NAMES
S0.51. 82 Select Inputs
E Enable (Active LOW) Input
lptoly Multiplexer Inputs
4 Multiplexer Output
z Complementary Multiplexer Output
LOGIC DIAGRAM FLATPAK (TOP VIEW)
1o I 12 13 14 I Is I7
L2 0 o 7o f@ Jo f® fJo fJe
BORGE=<
™ 1 o ® vee .3
S0 o—>0_1_<> 24 2 e RT3
EO D I 3 :‘ 2 7T
] TT T T Py e [ s
LJ s sy —J12
] m— Sof—Jn
% F—Jw
s[—Jono ) 9

O = Pin Numbers
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TTL/MSI 9313
EIGHT-INPUT MULTIPLEXER WITH OPEN COLLECTOR OUTPUT

DESCRIPTION — The TTL/MS1 9313 is an 8-Input Multiplexer with open collector output. The 9313

has the same pinning and logic configuration as the 9312, but with an open collector Z output which LOGIC SYMBOL
allows for easy expansion of input terms. The device can select one bit of data from up to eight sources. 1012345679
It has an active LOW enable, and internal select decoding. The 9313 is fully compatible with all & I I I l I | I I
members of the Fairchild TTL family. n—]s, E ol 12031205 lg17
12—4s] 9313
o PIN FOR PIN REPLACEMENT FOR THE SIGNETICS 8231 13— .
e SAME PINNING AND LOGIC CONFIGURATION AS THE 9312 ? '
BUT WITH OPEN COLLECTQR OUTPUT 14 15
e OPENCOLLECTOR OUTPUT Z FOR EASY EXPANSION OF
INPUT TERMS (WIRED-OR APPLICATIONS) Voo = 18
o MULTIFUNCTION CAPABILITY GND - 8
e ON-CHIP SELECT LOGIC DECODING
e FULLY BUFFERED Z OUTPUT * OPEN COLLECTOR
e INPUT CLAMP DIODES
e TTL COMPATIBLE CONNECTION DIAGRAMS
DIP (TOP VIEW)
PIN NAMES LOADING
. (Note a) u D VVCC e
0.51.S2 Select Inputs 1 U.L.
E Enable (Active LOW) Input 1U.L. 2 *f:l 15
jgto |7 Multiplexer Inputs 1U.L. 3] [
z Multiplexer Output {Note b) 10 U.L. 4 E I3 S2 :l 13
Z Complementary Open Collector Multiplexer Qutput (Note ¢) 10 U.L. 5 E Iy Sy :I 12
6[]is So[J 1t
NOTES: 7 3 1 R
a. 1 Unit Load (U.L.) = 40uA HIGH/1.6mA LOW 8[1ano I7 9
b. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH
drive factor.
c. An external pull-up resistor is needed to provide HIGH level drive capability.
This output will sink a maximum of 16 mA at Vg, = 0.4 V. « OPEN COLLECTOR
LOGIC DIAGRAM FLATPAK (TOP VIEW)
© o I 2 '3 'A( ‘5{ ’s() ‘7C
526 Progl> D 12 6w (G DI (Y 9
sj% ] + )
N : . Y — I Vec (16
KD I 1 1 il Ju— 15
=P _F 1] Ll\. 11 g 1L E] w— P 7 Jus
'3 Sp =13
s Sy p—J12
S — sl sof3u
=3 ) s— R
s[C]onD b
2o O = PIN NUMBERS
"OPEN COLLECTOR * OPEN COLLECTOR
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FAIRCHILD TTL/MSI + 9313

FUNCTIONAL DESCRIPTION — The TTL/MSI 9313 is a logical implementatior of a single pole, eight-position switch with the switch
position controlled by the state of three Select inputs, Sg, S, S2. An open collector output Z is provided for easy expansion of input terms.
Also a fully buffered Z output is available. The Enable input (E) is active LOW. When it is not activated the negation output is HIGH and the
assertion output is LOW regardless of all other inputs. The logic function provided at the output is:
Z=E-(lg-59°51°S2 + 11°S09°51:52 + 12°50*81+S2 + 135051 'S + 14°509*51 *S2 + 155051 *S2 + 1§*S0-S1*So + 17°50~S1*S2).
The 9313 provides the ability, in one package, to select from eight sources of data or control information, By proper manipulation of the in-
puts, the 9313 can provide any logic function of four variables and its negation.
TABLE | TRUTH TABLE
E S2 S1 Sp g 14 Iy I3 g g g 17 | 2 z
H X X X X X X X X X X X H L
L L L L L X X X X X X X H L
L L L L H X X X X X X X L H
L L L H X L X X X X X X H L
L L L H X H X X X X X X L H
L L H L X X L X X X X X H L
L L H L X X H X X X X X L H
L L H H X X X L X X X X H L
L L H H X X X H X X X X L H
L H L L X X X X L X X X H L
L H L L X X X X H X X X L H
L H L H X X X X X L X X H L
L H L H X X X X X H X X L H
L H H L X X X X X X L X H L
L H H L X X X X X X H X L H
L H H H X X X X X X X L H L
L H H H X X X X X X X H | L H
H = HIGH Voltage Level
L = LOW Voltage Level
X = Level Daoes Not Affect Output
TYPICAL INPUT AND OUTPUT CIRCUITS
INPUTS Z Output (Pin 15) Z Output (Pin 14)
EQUIVALENT CIRCUIT EQUIVALENT CIRCUIT EQUIVALENT CIRCUIT
Vee Vee Vee
¢ 0
4.0ko
NOT o out
SELECTED/ SELECTED N
ivo.sv out
L I L L
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)
Storage Temperature -65°C to +150°C
Temperature (Ambient) Under Bias -55°C to +125°C
V¢ Pin Potential to Ground Pin -0.5V to +7.0V
*Input Voltage (dc) -0.5V to +5.5V
*Input Current (dc) -30 mA to +5.0 mA
Voltage Applied to Outputs (Output HIGH) -0.5V to +V ¢ value
Output Current {dc) (Output LOW) +30 mA
*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
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FAIRCHILD TTL/MSI

e 9313

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (Vgg)

PART NUMBER MIN. TYP. MAX. TEMPERATURE
9313XM 45V 5.0V 55V -55°C to 125°C
9313XC 4.75V 5.0V 5.25V 0°Cto 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS
SYMBOL PARAMETER MIN. TYP. MAX. UNITS CONDITIONS
(Note 4)
VOH Output HIGH Voltage on 2.4 3.6 Volts Vee = MIN,, IgH =-800 uA
Z (Pin 15) VIN = ViH or V| per Truth
Table
VoL Output LOW Voltage 0.25 0.4 Volts Voo = MIN., IgL = 16 mA
VN = VH or VL per Truth
Table
VIH Input HIGH Voltage 2.0 Volts Guaranteed input logical
HIGH voltage for all inputs
ViL Input LOW Voltage 0.8 Voits Guaranteed input logical LOW
voitage for all inputs
ITH Input LOW Current -1.0 -1.6 mA Vee = MAX,, VN = 0.4V
5.0 40 RA Vee = MAX., VN = 2.4V
hH Input HIGH Current 002 70 mA Voo = MAX., VN = 5.5V
ICEX Output HIGH Leakage 5.0 150 uA Vee =45V, VoyT =45V,
Current on Z (Pin 14) V|N = 0.6V on Data Input
Vin (E &S Inputs) = V) _or
‘V|H per Truth Table
Isc Output Short Circuit —-30 -75 -100 mA Ve = MAX., VoyT =0.0V
Current on Z (Pin 15)
Ice Power Supply Current 28 47 mA Voo =MAX,, lg-17=GND
Vep Input Clamp Diode Voltage -1.5 Volts Vee = MIN, )y = =12 mA,
Ta =25°C
NOTES:

(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification.

A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.
(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions.

(3) Thespecified LIMITS represent the ““worst case’’ value for the parameter. Since these ''worst case’’ values normally occur at the temperature
and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating

ranges.

(4) Typical limits are at Vo = 5.0 V, 25°C, and max. loading.

SWITCHING CHARACTERISTICS (Tp =25°C)

LIMITS
SYMBOL PARAMETER 9313XM(MIL) 9313XC(IND) UNITS CONDITIONS
TYP. MAX. TYP. MAX.
tpLH (Sg to Z) Turn Off Delay Input to Output 25 32 25 36 ns Vcc =5.0V
tpHL (Sg to 2) Turn On Delay Input to Qutput 33 40 33 45 ns Ct=Cp =15pF,
Rx =400 Q to Vcc

8-82




FAIRCHILD TTL/MSI

9313

oy TURN OFF DELAY - ns

tpyyy~ TURN OFF DELAY - ns

SWITCHING CHARACTERISTIC CURVES

All measurements are made with Ve = 5.0 V applied to pin 16 and with pin 8 grounded.

thLH “PHL : So toZ

1.5V 1.5V

‘—' PLH l-— —.l PHL I‘—
15v f * —— 1.5V
OUTPUT (PIN 15)

OTHER CONDITIONS:

INPUT (PIN 11}

Pins 1,8, 10,12, 13 = GND
Pin 2 = Vg through 1.0 kQ
Pin 16 = Ve

TURN OFF DELAY VERSUS TURN ON DELAY VERSUS

tLH /tPHL : I0 to2

15V % * 15V
‘—’ PLH tq— ——I tPHL
15V

% * —_— — 15V
OUTPUT (PIN 15)

OTHER CONDITIONS:

INPUT (PIN 1)

Pins 8, 10, 11, 12, 13 =GND
Pin 16 = Ve

TURN OFF DELAY VERSUS TURN ON DELAY VERSUS

AMBIENT TEMPERATURE; AMBIENT TEMPERATURE; AMBIENT TEMPERATURE; AMBIENT TEMPERATURE;
SgtoZ SgtoZ lpto Z lgtoZ
50 60 ) 50
LY IND MAX % IND MAX, o
o ] . : - Ln IND MAX, 2 1P
MILMAX. | .c 0 MIL MAX, | f e LA, ‘I= i 47{ .
2 z I ] 3 My o5
L [wimonorp, | Z MILAND IND TYP, — z J 2 — A
g g 2 ST MIL AND IND TYP, 8 T
2 % 5 g 2 d——TTIL AND INDTYP.
o b s
z MIL AND 140 HIN, E <
10 MILAND IND NN, - T -0 MILANDTND MIR, 10 MILAND IND TYP, L
10
530 B 0 5 W B w15 10 Y B 0 5w 5 W w50 B T m 0 B 0 B w0
TEMPERATURE - °C TEMPERATURE - °C TEMPERATURE - °C TEMPERATURE - °C
Fig. 1 Fig. 2 Fig. 3 Fig. 4
tPLH“PHL: EtoZ tPLH/tPHL :S0 toZ
1.5V e ———— 1.8V —— 15V
INPUT (PIN 10} INPUT (PIN 11)
——l PHL ’—— —o’ PLH ’4— PHL “— —>‘ tPLH |-—
QUTPUT {PIN 15} OQUTPUT (PIN 14)
1.5V * % — 15V 1.5V % % —— 15V
OTHER CONDITIONS:  Pins8, 11, 12, 13 = GND OTHER CONDITIONS: Pins 1,8, 10, 12, 13 = GND
Pin 1 = Vg through 1.0 k2 Pin 2 = Vg through 1.0 k2
Pin 16 = Vae Pin 16 = Vee
TURN OFF DELAY VERSUS TURN ON DELAY VERSUS TURN OFF DELAY VERSUS TURN ON DELAY VERSUS
AMBIENT TEMPERATURE; AMBIENT_TEMPERATURE; AMBIENT TEMEERATURE; AMBIENT TEMEERATURE:
EtoZ EtoZ SgtoZ Sgto 2
© 50 I I 50 [ [ ®
I l — | A J
(NOMAX VoA }NDMA[X / // T 1| B 1
" .
Y " LY ML A, “ = 0 IND MAX,
MITMAX. < = g MILMAX, 2 1
MILAND IND TYP. R A MIL ANDINDTYP, ot 5 ——4 '-"‘il’“‘”l‘ .
0 E +—"TTWLAND IND TYP. ; L = ™~ MILAND ND TYP.
= o
- E » g Lol
£ 5 ‘2
10 JILAND IND MAX. - 0 1L AND IND MIN, & . MIL AND IND MIN, |1 0 1L AND IND MIN.
Yy w0 B 0 5 % B w13 B0 5 S0 B 0 5 % 5 M 15 1 ‘s % > 0 B 0 5w 5 B T P
TEMPERATURE - °C TEMPERATURE - °C TEMPERATURE - °C TEMPERATURE - °C
Fig. 5 Fig. 6 Fig. 7 Fig. 8
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FAIRCHILD TTL/MSI + 9313

WIRED-OR APPLICATIONS

It is possible to perform the “Wired OR'’ function by connecting the open collector Z outputs together and adding an external pull up resistor.

The value of the pull up is determined by considering the fanout of the **OR Tie’” and the number of devices in the '“OR Tie''. The pull up re-
sistor value is chosen from a range between a maximum value (determined such that the required Vo is maintained with all the OR tied out-
puts off) and a minimum value (determined such that with only one output on in the “OR-Tie", its fanout is not exceeded.

Minimum and Maximum Pull up Values

Veg (max.) - VoL

loL-No hL-(Ny -1 Iy

Ve (mind - VoR

Ry (Min.}) =
Ry (Max.) =
Where

Nq = Number of “Wired OR" Qutputs
No = Fanout of “OR Tie"
Ve = Power Supply Voltage
Rx = External Pull-up Resistor
IcEx = Output HIGH Leakage Current on Z (150 uA)
lij4 = Input HIGH Current (40 pA)
liL = Input LOW Current (1.6 mA)

VoL = Output LOW Voltage (0.4 V)

VoH = Output HIGH Voltage (2.4 V)
Maximum Current Sinking Capability of
Single Qutput (16 mA)

o
-
I}

N1 Icex + N2 liH

Example RL (Min) and R (Max.) for four 9313's
OR Tied and driving 1 TTL gate.
(Industrial V¢ tolerances used)
R (Min ) = 5.25V -0.4 V _ 485V oo
x N T mA -1 (1.6mA) - (4-1)1.6 mA 9.6 mA
475V -24V 2.35V
Ry (Max.) = = =3.7kQ

4 (150 wA) + 1 (40 uA) 640 uA

The pull up resistor value (x resistor tolerance) selected should be
between these max. and min. values.

Minimum propagation delay results when the minimum value of external pull-up resistor is used in circuit 1. Diodes should be fast recovery
1N4376 or equivalent, External pull-up resistor circuits 2 and 3 give progressively slower propagation delays. (See Figures 9 and 10.)

LOAD CIRCUIT 1

Vee

Rx

~I

Ct = Total Capacitance at Output

SWITCHING DELTA FOR
TURN OFF DELAY (Atp H)
ANY INPUT TO Z OUTPUT,

VERSUS LOAD CAPACITANCE (CT)

%

l LOAD 3
2 -55°C

[0a0 3
125°C 125°C
"LOAD 3

_g°cl
r//"/‘ LOAD 3
R_E
r V Mv&“ﬂ“ mlt/l

5 Z au L0AD 2 —|
o //

Mpy - DELTA TURN OFF DELAY - ns

0 20 40 60 8 100 120 140 160 180
Cy - LOAD CAPACITANCE - pf

Fig. 9

LOAD CIRCUIT 2 LOAD CIRCUIT 3

vee Vee

RE=15Ry

SWITCHING DELTA FOR
TURN ON DELAY (AtpyL)
ANY INPUT TO Z OUTPUT,

VERSUS LOAD CAPACITANCE (CT)

40

35 = RANEE S

\ "
| LoAD 2 =7’
Yo

4

Atpy - DELTA TURN ON DELAY - ns

l
] LOAD 1 AND 34

AT LT

0 20 40 60 380 100 120 140 Ll60 180

C ~ LOAD CAPACITANCE - pF

Fig. 10
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TTL/MSI 9314
QUAD LATCH

DESCRIPTION — The MSI 9314 is a multifunctional 4-Bit Latch. The latch is designed for gen-
eral purpose storage applications in high speed digital systems. All inputs feature diode clamping
to reduce negative line transients. All outputs have active pull-up circuitry to provide high capac-
itance drive and to provide low impedance in both logic states for good ac noise immunity.

CAN BE USED AS SINGLE INPUT D LATCHES OR SET/RESET LATCHES
ACTIVE LEVEL LOW ENABLE GATE INPUT

OVERRIDING MASTER RESET

25 ns THROUGH DELAY

THE INPUT/OUTPUT CHARACTERISTICS PROVIDE DIRECT INTERFACING WITH
FAIRCHILD DTL, LPDTL, TTL, AND MSI FAMILIE®

e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS

PIN NAMES LOADING
(Note a)
E (Active LOW) Enable Input 1 UL,
Dg, D1, D2, D3 Data Inputs 1.5 U.L.
'So, 1, 52,53 Set {Active LOW) Inputs 1 U.L
MR Master Reset (Active LOW) Input 1 U.L.
Qq, Qq, Q2, Q3 Latch Outputs {Note b) 10 U.L.

NOTES:
a. 1 Unit Load (U.L.) = 40uA HIGH/1.6 mA LOW.
b. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor.

LOGIC SYMBOL

132414605710

LALALL

E DgSoDy 51 D2570353
9314
MR Qg 0; Qp Q3

T

9 15 13 12 10

Vee =Pin 16
Gnd =Pin 8

CONNECTION DIAGRAMS
DIP (TOP VIEW)

s - s

I
S S N R N A W

©

LOGIC DIAGRAM

DEY
e
&
e
%
®
4 Z
S

(O = PIN NUMBERS

FLATPAK (TOP VIEW)

% Vee 16
2 1 S Qg 15
3 ) Do B 14
a ] O Q E 13
s [ % Q L_:j 12
6 L D2 S3 F_l 11
7 : D3 QG T
8 [ cono MR 9
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FAIRCHILD TTL/MSI « 9314

FUNCTIONAL DESCRIPTION

LATCH OPERATION — The 9314 consists of four latches with a common active LOW enable and active LOW master reset. When the

common enable goes HIGH, data present in the latches is stored and the state of a latch is no longer affected by the S and D inputs.

The master reset when activated overrides all other input conditions forcing all latch outputs LOW.
Each of the four latches can be operated in one of two modes:

D TYPE LATCH — For D type operation the S input of a latch is held LOW. While the common enable is active the latch output
follows the D input. Information present at the latch output is stored in the latch when the enable goes HIGH.
SET/RESET LATCH — During set/reset operation when the common enable is LOW a latch is reset by a LOW on the D input, and
can be set by a LOW on the S input if the D input is HIGH. If both S and D inputs are LOW, the D input will dominate and the
latch will be reset. When the enable goes HIGH, the latch remains in the last state prior to the LOW to HIGH transition.

The two modes of operation of the 9314 latches are shown in the Truth Table below.

TRUTH TABLE

MR | E D B on OPERATION
H L L L L D MODE
H L H L H
H H X X oN_1
H L L L L R/S MODE
H L H L H
H L L H L
H L H H QOn-—1
H H X X Qn—1
L X X X L RESET

X = Don’t Care

L = LOW Voltage Level

H = HIGH Voltage Level
Qpnjq = Previous Output State
Qp = Present Output State

TYPICAL INPUT AND OUTPUT CHARACTERISTICS

INPUTS INPUT CURRENT VERSUS INPUT VOLTAGE
MR, E, S D
O vee *5.0v i r e BV [ 7T
Vee | S,?=0pen;j
EQUIVALENT CIRCUIT o 17/ 03 P Y LTy e
E-I.D i 5o <
2 1 % S.E- GND /
Sels l g R
20 20
2.5 2.5
oY) 0 L0 2,0 3.0 300 0 1.0 2.0 3.0
Vi - INPUT VOLTAGE - VOLTS Vyy * INPUT VOLTAGE - VOLTS
OUTPUTS OUTPUT CURRENT VERSUS OUTPUT VOLTAGE
oVee
. LOW STATE HIGH STATE
< 60 T, 0 T
Yo > Fvee =5.0v /
50 8.0 !
EQUIVALENT CIRCUIT ‘E( - /
. E
- Lol
2 Vi z /
= ® e 3
il ?5 2 / 3
Ro = 3
f3 1o -4 /,/
= = 0 -4
0 0.2 0.4 0.6 0.8 L0 1.0 2.0 3.0 2.0

Voyr - OUTPUT VOLTAGE - VOLTS

Voyr = OUTPUT VOLTAGE - VOLTS

5.0
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FAIRCHILD TTL/MSI « 9314

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Vg Pin Potential to Ground Pin —-05Vto+7.0V
*Input Voltage (dc) —05Vto+55V
*Input Current (dc) —30 mA to +5.0 mA
Voltage Applied to Outputs (Output HIGH) —0.5 V to +V g value
Output Current (dc) (Output LOW) +30 mA

*Either Input Voltage Limit or Input Current is sufficient to protect the inputs.

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (V¢!
PART NUMBER MIN. TYP. MAX. TEMPERATURE
9314XM 4.5V 50V 55V —55°C to 125°C
9314XC 475V 50V 5.25 V 0°C to 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS
SYMBOL PARAMETER MIN. ~F MAX. UNITS CONDITIONS
(Note 4)
VIH Input HIGH Voltage 2.0 Volts Guaranteed input HIGH Threshold
Voltage for all Inputs
ViL Input LOW Voltage ‘ 0.8 Volts Guaranteed input LOW Threshold
Voltage for all Inputs
Veb Input Clamp Diode Voltage -1.5 Volts Vee = MIN, Iy = -12mA, Ta =25°C
VOH Output HIGH Voltage 24 3.6 Volts Vce = MIN,, gL = -800uA
VN = V|H or V|| per Truth Table
VoL Output LOW Voltage 0.2 0.4 Voits Voo = MIN,, gL =16 mA
VIN = V| or VL per Truth Table
fnput HIGH Current_ uA Vee = MAX., VN = 24 V o
MR, E, Sg, S1.52. S3 10 40
HH Dg, D1, Dg, D3 15 60
{nput HIGH Current 1.0 mA Vee = MAX., VN =5.5V
All Inputs
Input LOW Current mA
I MR, E, Sg. 51, 52,53 -0.96 -1.6 ViN=04V, | Vce=MAX.
Do, D1, Dy, D3 -1.9 -2.7 mA ViN=00V, (Note 6)
Isc Output Short Circuit Current -20 —40 -70 mA Vee = MAX., Voyt =00V
(ios) (Note 5)
lce Power Supply Current 35 55 mA Ve = MAX.

NOTES:

(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under *‘worst case’’ conditions.

(3) The specified LIMITS represent the ‘‘worst case’’ value for the parameter, Since these ‘‘worst case’’ values normally occur at the
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system
operating ranges.

(4) Typical limits are at Vo = 5.0V, 25°C, and maximum loading.

(5) Not more than one output should be shorted at a time.

(6) This current is measured at Vyn = 0.0 V to insure that no current is being absorbed by the device internally. The maximum value given
guarantees that the maximum instantaneous current that can flow out of the input at V| = 0.4 V is 2.4 mA,

SWITCHING CHARACTERISTICS (Tp = 25°C)

SYMBOL PARAMETER MIN LI_I'Y‘L:’S VAX. UNITS TEST CONDITIONS

tPLH Turn off Delay Enable to Output 18 24 ns Fig. 1

tPHL Turn on Delay Enable to Output 18 24 ns

tPLH Turn off Delay Data to Output 8 12 ns Fig. 2 Vee=5.0V
tPHL Turn on Delay Data to Output 18 24 ns CL=15pF
tPHL Turn on Delay MR to Output 12 18 ns Fig. 5

tPLH Turn off Delay Set to Output 18 24 ns Fig. 7
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SWITCHING SET-UP REQUIREMENTS (T = 25°C}

SYMBOL PARAMETER VI ;I\/IV:TS VAX. UNITS TEST CONDITIONS

tg(H) Set-up Time HIGH Data to Enable 5.0 0 ns

th (H) Hold Time HIGH Data to Enable 0 -12 ns Fig. 3

(1) Set-up Time LOW Data to Enable 18 13 ns

th(L) Hold Time LOW Data to Enable 5.0 1.0 ns

towE Enable Pulse Width 18 12 ns Fig. 4 Ve =5.0V
tpwm Master Reset Pulse Width 18 7.0 ns Fig. b

trec :)ecét:;egly;ﬂme Master Reset 0 —7 ns Fig. 6

tg(H) Set-up Time HIGH Data to Set Input | 8.0 ns Fig. 7

thiL) Hold Time LOW Data to Set Input 8.0 ns

SET UP TIME: tg is defined as the minimum time required for the logic level to be present at the Data Input prior to the enable transition from

LOW to HIGH in order for the latch to recognize and store the new data.

HOLD TIME: ty, is defined as the minimum time following the Enable (E) or Set (S) transition from LOW to HIGH that the logic level must be
maintained at the input in order to insure continued recognition. A negative Hold Time indicates that the correct logic level may be released
prior to the Enable (E) or Set (S) transition from LOW to HIGH and still be recognized.

RECOVERY TIME: t.oc is defined as the minimum time that the Enable must remain LOW after the Master Reset transition from LOW to

HIGH in order for the latch to recognize and store HIGH data.

SWITCHING CHARACTERISTICS

All delays are measured with Vo = 5.0 V applied to Pin 16 and Pin 8 grounded. Outputs under test are loaded with 15 pF (includes jig and
probe). Pins not reference are not connected.

tpLH/tpHL (ENABLE TO OUTPUT)

E
15V -

Ly »i - - |- pHL
15y - N
Q

Other Conditions: S=L,MR=H

50
2 40
)
>
< PHL (MAX) PLH (MAX)
] 30 -
o
g
S W
2 1PLH (MAX) PHL (MAX)
&
4
e 10
o
z
3
T 0
3
&

10

55 0 25 7% 125

TA - AMBIENT TEMPERATURE - 'C

Fig. 1

tpLH/tpHL (DATA TO OUTPUT)

Other Conditions: E=L,S=L,MR=H

50
€
|0
>
<
3
& tPHL (MAX)
2 —
=]
£ b,
3
< 20
S 1
=4
=
|
Lo
z PLH (MAX}
I
g 0
10
55 0 25 7% 125

TA - AMBIENT TEMPERATURE —°C

Fig. 2
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15~ SET UP TIME — ns

SWITCHING CHARACTERISTICS

SET-UP TIME (tg) AND HOLD TIME (t;,) DATA TO ENABLE

-~ thiL)

> Uit <

‘S(H)‘ »l- WhlH)

(S(L)|<:| ‘

© 1.5V ~ 1.5V

7
/ Q=0 / . /0=D
Q

OTHER CONDITIONS: MR =H,S=1L
The shaded areas indicate when the Data input is permitted to change for
predictable output performance.

i

50 50
40 40
"
30 e 30
w
t(L) MIN E
20 a 20
=)
2
2
i
10 < 10
t(H} MIN thil) MIN
0 0 I
| thiH) MIN
10 w0 l
-56 0 25 75 125 —b56 o 25 75 125

Ta - AMBIENT TEMPERATURE - °C TA — AMBIENT TEMPERATURE —°C

tpw (MIN. ENABLE PULSE WIDTH)

Q RESPONSE

Other Conditions: S = L, MR = H

50
40
e
. .
1 30
T
2
= tpw (MIN)
& 20 F—l
a
5
2
. 10
2 L
&
—
0
-10
~55 0 25 75 125

Ta - AMBIENT TEMPERATURE - °C

Fig. 3 Fig. 4
tpw (MIN. MASTER RESET PULSE trec (MASTER RESET RECOVERY SET-UP TIME (t5) AND HOLD
WIDTH) TIME) TIME (t,) DATA TO SET INPUT, AND
tpHL(MASTER RESET TO OUTPUT) SET TO OUTPUT DELAY.
— 1.5v
e 15y ° W’SV \_/ \___%
Y |<-‘ thil)
- L 3 1.5V 1.5V 16V
Q
15V —— —_— — _ 15V |‘*’|'PLH
t
o Q=0 / \ 1.5V
Q RESPONSE — p—
OTHER CONDITIONS: MR=H,E=L
The shaded area indicates when the Data
Other Conditions: S & E = L Other Conditions: S=L, D =H input is permitted to change for predictable
output performance.
50 50 50
o 40 40 . 40
:’ e 2 E i 1 ]
41 30 S 30 <t 30
of H o tpLH (MAX)
32 I~ tPHL (MAX] z zZ
T ~— § @ k3
=) 9 27
9 m' 0 tpw (MIN) E " Py 10
Ti e =2
g’ 0 5 , trec (MIND ; . 15(H) & thiL) (MIN)
-10 -10 -10
—55 0 2% 7% 126 —5B5 0 25 75 125 —565 o 25 75 125
TA — AMBIENT TEMPERATURE - °C TA - AMBIENT TEMPERATURE - °C Ta - AMBIENT TEMPERATURE - “C
Fig. 5 Fig. 6 Fig. 7
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LPTTL/MSI 93L14
LOW POWER QUAD LATCH

DESCRIPTION — The LPTTL/MSI 93L14 is a multifunctional 4-Bit Latch. The latch is designed for

general purpose storage applications in high speed digital systems. The 9314 uses TTL technology LOGIC SYMBOL
and is compatible with the Fairchild TTL family. All inputs feature diode clamping to reduce negative 13241468671
line transients. All outputs have active pull-up circuitry to provide low impedance in both logic states

for good ac noise immunity. l L l J) i l

E D 89Dy S1 D28, D353
93L14
MR Q; Qi Q; Qg

Tl

9 15 13 12 10

e CAN BE USED AS SINGLE INPUT D LATCHES OR SET/RESET LATCHES
e ACTIVE LEVEL LOW ENABLE GATE INPUT
e OVERRIDING MASTER RESET Vee = Pin 16
e TYPICAL PROPAGATION DELAY OF 68 ns GND=Pin8
e TYPICAL POWER DISSIPATION OF 50 mW
e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS CONNECTION DIAGRAMS
e ALL CERAMIC “HERMETIC"” 16-LEAD DUAL IN-LINE AND FLAT PACKAGES DIP (TOP VIEW)
e TTL COMPATIBLE
1
PIN NAMES LOADING ?
HIGH LOW ’
- 4
E Enable (Active LOW) Input 0.5 U.L. 0.25 U.L. )
Do, Dy 92,_03 Data Inputs 0.75 U.L. 0.375 U.L.
S0, S1.82. 83 Set (Active LOW) Inputs 0.5U.L. 0.25 U.L. 6
MR Master Reset (Active LOW) Input 0.5 U.L. 0.25 U.L. 7
Qgp, Q1, Qp, Q3 Latch Qutputs 10 U.L. 2.25 U.L. 8
1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW.
LOGIC DIAGRAM FLATPAK (TOP VIEW)
MR E  SoDp 510 530, 53 D3
®OIO] 1® W 1® O 1® O] [®
1 o Vee : 16
2 [ S Qg 15
3 ] % 5 E 1,
s w3
s [ 5 9 /2
6 [ P2 SEan
1] °s Q@ 3 0
e [ cno wR [ e
@® (&) () O = Pin Numbers
% Q Q, Q3
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FUNCTIONAL DESCRIPTION

LATCH OPERATION —The 93L 14 consists of four latches with a common active LOW enable and active LOW master reset. When the common
enable goes HIGH, data present in the latches is stored and the state of a latch is no longer affected by the S and D inputs. The master reset when
activated overrides all other input conditions forcing all latch outputs LOW.

Each of the four latches can be operated in one of two modes:

D TYPE LLATCH — For D type operation the s input of a latch is heild LOW. While the common enabie is active the tatch output follows the D
input. Information present at the latch output is stored in the latch when the enable goes HIGH.

SET/RESET LATCH — During set/reset operation when the common enable is LOW a latch is reset by a LOW on the D input, and can be set
by a LOW on the S input if the D inputis HIGH. If both S and D inputs are LOW, the D input will dominate and the latch will be reset. When
the enable goes HIGH, the latch remains in the last state prior to disablement.

The two modes of operation of the 93L14 latches are shown in the Truth Table below.

TRUTH TABLE

MR|E|D S | Q, | OPERATION

H L|L L L D MODE

H L|H L H

H H{ X X Qyq

H Ll L L L R/S MODE

H L H L H

H L|L H L

H L H H |Qy

H H | X X Q. 1

L X1 X X L RESET
X = Don’t Care Qp_1 = Previous Output State
L = LOW Voltage Level Qp = Present Output State

H= HIGH Voltage Level

TYPICAL INPUT AND OUTPUT CIRCUITS

INPUTS
OUTPUTS
EQUIVALENT CIRCUIT
a EQUIVALENT CIRCUIT
Vee Vee —OVce
6.4kS %zaosz

16 k§2

16 k§2

| 16
k§2 ' -QouT
50 k2 3

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Ve Pin Potential to Ground Pin -05Vto+7.0V
*Input Voltage (dc) —0.5V to+5.5V
*Input Current {dc) —30 mA to +5.0 mA
Voltage Applied to Outputs (Qutput HIGH) —0.5 V to +V value
Qutput Current (dc) {(Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
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GUARANTEED OPERATING RANGES

PART NUMBER SUPPLY VOLTAGE (Vcc) TEMPERATURE
MIN. TYP. MAX.

93L14XM 45V 50V 55V -55°C to 125°C

93L14XC 4,75 V 5.0V 5.25 V 0°Cto 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS CONDITIONS
MIN. (Note 5) MAX.
VOH Output HIGH Voltage 2.4 3.6 Volts Vee = MIN., o = 0.4 mA
VIN = VH or VL per Truth Table
VoL Output LOW Voltage 0.15 03 | voits | veCTMIN-ToL =36mA
VIN = V|H or V) per Truth Table
ViH Input HIGH Voltage 20 Volts Guaranteed Input HIGH Threshold Voltage for
All Inputs
Guaranteed Input LOW Threshold Voltage for
ViL Input LOW Voltage 0.7 Volts
All Inputs
e Input LOW Current mA Vee =MAX, V=03V
S, E & MR -0.25 -0.4
Input LOW Current mA Vee = MAX., VN = 0.0 V (See Note 4)
D inputs -0.38 -0.64
IiH Input HIGH Current uA Vee = MAX, Viy=24V
S, E & MR 2.0 20
D Inputs 3.0 30
Input HIGH Current 1.0 mA Vee =MAX,ViN=556V
ISC (Note 6) QOutput Short Circuit Current -10 -22 -40 mA Vee = MAX, VoyT =00V
ice Power Supply Current 10 16.5 mA Ve = MAX., All Outputs LOW, Inputs Disabled
NOTES:

(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification.
A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions.

(3) The specified LIMITS represent the ‘“worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the tempera-
ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system
operating ranges.

(4) This current is measured at V= 0.0 V to insure that no current is being absorbed by the device internally. The maximum value given guar-
antees that the maximum instantaneous current that can flow out of the input at Vyn = 0.3 V is 0.6 mA.

(5) Typical limits are at Vcc =5.0V, 25°C, and max. loading.

(6) Not more than one output should be shorted at a time.

SWITCHING CHARACTERISTICS (T = 25°C)

LIMITS
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX.
tpLH Turn off Delay Enable to Qutput 46 80 ns Fig. 1
tpHL Turn off Delay Enable to Output 51 80 ns )
tpLH Turn off Delay Data to Qutput 24 40 ns Fig. 2 Ve =50V
thHL Turn on Delay Eita to Output 45 70 ns '9- C_=15pF
LI Turn on Delay MR to Qutput 28 55 ns Fig.5
tPLH Turn off Delay Set to Output 35 60 ns Fig. 7
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SWITCHING SET-UP REQUIREMENTS (T = 25°C)

SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS
MIN. TYP. MAX.

tg(H) Set-up Time HIGH Data to Enable 15 10 ns

th(H) Hold Time HIGH Data to Enable —-10 —-20 ns Fig. 3

tg(L) Set-up Time LOW Data to Enable 30 20 ns

th(L) Hold Time LOW Data to Enable 0 —-10 ns

tpwE Enabie Pulse Width 50 30 ns Fig. 4 Ve =50V

tpwMR Master Reset Pulse Width 45 25 ns Fig. 5

tree Recovery Time Master Reset to Enable -20 —40 ns Fig. 6

t(H) Set-up Time HIGH Data to Set Input 15 10 ns Fig. 7

th(L) Hold Time LOW Data to Set {nput 0 -4 ns

SET UP TIME: tg is defined as the minimum time required for the logic level to be present at the Data Input prior to the enable
transition from LOW to HIGH in order for the latch to recognize and store the new data.

HOLD TIME: tp is defined as the minimum time following the Enable (E) or Set (S) transition from LOW to HIGH that the logic
level must be maintained at the input in order to insure continued recognition. A negative Hold Time indicates that the correct logic
level may be released prior to the Enable (E) or Set (3) transition from LOW to HIGH and stiill be recognized.

RECOVERY TIME: tyoc is defined as the minimum time that the Enable must remain LOW after the Master Reset transition from
LOW to HIGH in order for the latch to recognize and store HIGH data. A negative Recovery Time indicates that the Enable may go
HIGH prior to the Master Reset transition from LOW to HIGH and still retain HIGH data.

TYPICAL SWITCHING CHARACTERISTICS

All delays are measured with Ve = 5.0 V applied to Pin 16 and Pin 8 grounded. Outputs under test are loaded with 15 pF (includes jig and
probe). Pins not reference are not connected.

tpLH/tpHL (ENABLE TO OUTPUT) tpLH/tpHL (DATA TO OUTPUT)

Q —>| -— o 4—' - tp1H

Other Conditions: S=L,MR=H Other Conditions: E=L,S=L,MR=H

80

50

60

b—] tPHL |

T 40
teL

30

tpLH/tPHL — PROPAGATION DELAY — ns
@
3

tpLH/tPHL — PROPAGATION DELAY — ns

20 . 10
—55 0 25 7% 125 —56 o 25 75 126

Ta — AMBIENT TEMPERATURE —°C Ta — AMBIENT TEMPERATURE — °C

Fig. 1. Fig. 2.
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SWITCHING CHARACTERISTICS

SET-UP TIME (tg) AND HOLD TIME (t,) DATA TO ENABLE

° 7 XU

1

t(H) >|< 1 (H)

3 1.5V

-
i) =]

’4 thil)

1.5v

//5/4

OTHER CONDITIONS: MR =H,S=1L
The shaded areas indicate when the Data input is permitted to change for

predictable output performance.

&0
50
T a0
w
E
=
5 30
I I -
n
@ tgiL}
» 20
[ I5(H)
10
S —
0
-65 0 25 75 125

Ta - AMBIENT TEMPERATURE - 'C

Fig. 3

[=]
[
S}

30

20

t, ~ HOLD TIME — s
o

tp L)

10
oot
e |

H

20 th (H}
-30

55 o 25 75 126

Ta ~ AMBIENT TEMPERATURE - °C

tpw (MIN. ENABLE PULSE WIDTH)

D /

o =

‘—l tpw |<—
T
15V — —_—

Q RESPONSE

=

Other Conditions: S=L, MR =H

60

50

4
[
T
z
SR - +
] [~ tow ——
2 30
b
]
S }_,
2
L 20
2

10

0

55 o 2 75 125

Ta - AMBIENT TEMPERATURE - °C

Fig. 4

tpw (MIN. MASTER RESET PULSE
WIDTH)
tp(MASTER RESET TO OUTPUT)

Other Conditions: S & E = L

@
3

o
S

IS
S

n
3

tpw — PULSE WIDTH = ns
tpH — PROPAGATION DELAY ~ ns
o
8

3

-
o
@

0 25 75 125
TA - AMBIENT TEMPERATURE - °C

Fig. 5

tyec (MASTER RESET RECOVERY
TIME)

£

Q RESPONSE

Other Conditions: S = L, D=H

0
-10
2 B!
1
w o
H 20
=
>
&
Y -30
o
e —
@ |t
1 40
g L1 “
50
—60
~65 0 25 75 125

Ta — AMBIENT TEMPERATURE - °C

Fig. 6

SET-UP TIME (t;) AND HOLD
TIME (t,) DATA TO SET INPUT, AND
SET TO OUTPUT DELAY.

D 1.5V v \ 15V 12;;
l¢>l t5H) |— -‘ thiL)

B A sy 15V 15V
|< -l tPLH

OTHER CONDITIONS: MR =H,E=L

The shaded area indicates when the Data
input is permitted to change for predictable
output performance.

50
2 40
> 4 — toLH
< cg
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BcE —
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| SRR
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£ 2 t5 (H)
= }
S E
— ,ﬁ
g
= o th (L)
T
o |
-85 o 2 75 125

TA - AMBIENT TEMPERATURE — °C

Fig. 7
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TTL/MSI 9315 (7441)
1- OF-10 DECODER/DRIVER

DESCRIPTION — The TTL/MSI 9315 accepts 1-2-4-8 binary coded decimal inputs and provides ten

mutually exclusive outputs to directly control the ionizing potentials of many gas filled cold cathode LOGIC SYMBOL
indicator tubes. The 9315 i similar in operation to the CulL9960, but the 9315 can be driven from
any TTL or DTL product. a6 7 4

Ag A1 Ay Ag

9315(7441)

e STABLE HIGH VOLTAGE OUTPUT CHARACTERISTICS AR E R
e DIRECT DISPLAY DRIVE CAPABILITY 1 I T i: t I I I T T
e BCD ACTIVE LEVEL HIGH INPUTS
e BLANKING TEST MODE
e —B55°C TO +125°C TEMPERATURE CAPABILITY Vec = PINS

GND =PIN 12

CONNECTION DIAGRAMS

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) DIP (TOP VIEW)

Storage Temperature —65°C to +150°C

Temperature (Ambient) Under Bias —55°C to +125°C
Vcc Pin Potential to Ground Pin —-05Vto+7V iOs 7 o)
Input Voltage (dc) (See Note 1) —1.5Vto+565V 2[s i

Input Current (dc) (See Note 1) —10 mA to +1.0 mA _

Current into output when output is LOW 10 mA L sphe
" Current into each output when output is HIGH (See Note 2) +1.56 mA O Qe
Note 1: Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. s[]Vee Gno 12
2: Total current through all 10 outputs in the HIGH state shall not exceed 2.0 mA. e[~ §[]n
1A 7 ’310
s[]2 3]s

LOGIC DIAGRAM
®
Ao

%
Y

o< 0

®
A3
? FLATPAK (TOP VIEW)

? s o1
218 s
k<] S .Y [ s )
L) — .Y a3

! s vec GND 112
[:] e PN sf—Jn

~CE
S @i:
® -5
i
T

®
©)
®
)
@
® =
ol
®
® o

QO = Pin Numbers
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FAIRCHILD TTL/MSI « 9315 (7441)

FUNCTIONAL DESCRIPTION — The one-of-ten decoder/driver accepts BCD inputs from all TTL circuits and produces the correct output
selection to directly drive gas filled cold cathode indicator tubes. The outputs are selected as shown in the Truth Table. It is capable of driving
all known available cold cathode indicator tubes having 7 mA or less cathode current.

Unused input codes 12 and 13 cause all the outputs to remain HIGH, no cathode will be selected. This results in the indicator tube being
blanked. Using this feature for blanking may cause a slight glow to appear in the tube.

TRUTH TABLE

LOADING RULES

TTL INPUT LOAD

AAAMAI]O1 2345067838 INPUTS LOADING GRADE INPUTS LOADING
oL LLL L HHHNHARGA WA Al Inputs 1U.L IND All Inputs 1/9.4
1lH L L L HLHHHTHTHTHETIHEH MiL All Inputs 2/9.4
2L H L L HHLHHHHEHIHIH OUTPUTS are designed to drive gas filled cold
3/|H H L L HHHLHHUHUHUHH Cathode Indicator tubes
4L L H L HHHHLUHHUHHH
5|H L H L HHHHHLHHUHH 1U.L.=1DTL Unit Load
6L HHL HHHHHHLHHH : U.:r;x;sldefil:etz:za;?: ::tfrglsowin age
7/HHHL| HHHHHHEHLHH IH I 9 page.
8L L L H HHHHHHMHUHTLH
9/H L L H HHHHHHUHUHUHL

10|L H L H HHLHHUHUHUHLH
11/H H L H HHHLUMHHUHUHHUHL
12{L L H H HHHHHHMHUHUHH
13(H L H H HHHHHHUHUHHH
14(L H H H HHHHUHUHTLUHMHH
15f{H H H H HHHHHUHUHTLHH
H = HIGH voltage level
L = LOW voltage level
TYPICAL INPUT AND OUTPUT CHARACTERISTICS
EQUIVALENT INPUT CIRCUIT EQUIVALENT OUTPUT CIRCUIT
Vee
ouT
R
INPUT CURRENT VERSUS OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS
INPUT VOLTAGE OUTPUT VOLTAGE OUTPUT VOLTAGE
Ag. A1, Az, A3 INPUTS (OUTPUT HIGH) {OUTPUT LOW)
0 1000 10—

vlrr-sl.ov Ve 20 I —l Yoeo0v I / : /

T BT ] Ta- -55°C o TA=—'55°C\// /
0.4 800 } < 80 4725

H < Ta=25°C 4 & /

. 5 = A

g -0.8 % 800 SE g 60 /

g -l.2 v | &2- 400 ?— 40 I

. / i 3 [1/

1.6 ,l ~ 200 < 20 ,/
2.0 0 0
-2.0 -L0 0 1.0 20 3.0 20 40 60 80 100 ) 10 2.0 30 40

Vi - INPUT VOLTAGE - VOLTS

Von —OUTPUT VOLTAGE— VOLTS

VoL —OUTPUT VOLTAGE—VOLTS

8-96




FAIRCHILD TTL/MSI « 9315(7441)

ELECTRICAL CHARACTERISTICS (T = —55°C to +125°C, Ve = 5.0 V £10%) (Part No. 9315XM, see note)

LIMITS
SYMBOL PARAMETER —55°C +26°C +125°C UNITS CONDITIONS
MIN.  MAX. | MIN. TYP. MAX.| MIN. MAX.
VoH Output HIGH Voltage | 61 70 75 70 Voits | Vgc =55V,
Force 2.0 mA into HIGH Qutput
10H Output HIGH Leakage 20 50 A | Vcc=5.5V,Vout =55V
Current Inputs at Threshold Voltages
(ViL=Gnd, V|4 =4.5V)
as per Truth Table
VoL Output LOW Voltage 3.0 25 3.7 Volts | Ve =45V, IloL =7.0mA
Inputs at Threshold Voltages
(VL or V) as per Truth Table
ViH Input HIGH Voltage 2.1 1.9 1.7 Volts | Guaranteed Input HIGH Threshold
Voltage for All Inputs
ViL Input LOW Voltzage 1.4 11 0.8 Volts | Guaranteed Input LOW Threshold
Voltage for All Inputs
Wi input LOW Current -15 -13 -15 -1.5 mA | Vegc=565V,ViN=04V
Other Inputs Open
IH Input HIGH Current 0.02 2.0 5.0 HA | Vcc=558V,ViN=45V
Other Inputs Open
Ice Supply Current 29 29 29 mA | Vee =5.0 V, No Connection

to Input or Output Pins

ELECTRICAL CHARACTERISTICS (Ta = 0°C to +75°C, Ve = 5.0 V £5%) (Part No. 9315XC, see note)

LIMITS
SYMBOL PARAMETER 0°Cc +25°C +75°C UNITS CONDITIONS
MIN. MAX.| MIN. TYP. MAX.[ MIN. MAX.

VOH Output HIGH Voltage| 67 70 75 70 Volts | Ve =5.25V,
Force 2.0 mA into HIGH Output

I0H Output HIGH Leakage 40 50 MA | Ve =5.25V,Voyt =55V

Current Inputs at Threshold Voltages

(ViL=Gnd, V|4 = 4.5 V)
as per Truth Table

VoL Output LOW Voltage 3.2 3.0 3.6 Volts [ Ve =4.75 V, loL = 7.0 mA
Inputs at Threshold Voltages
(VL or V) as per Truth Table

ViH Input HIGH Voltage 2.0 2.0 20 Volts | Guaranteed Input HIGH Threshold
Voltage for All Inputs

ViL Input LOW Voltage 0.85 0.85 0.85 | Volts | Guaranteed Input LOW Threshold
Voltage for All Inputs

hL Input LOW Current —-1.5 -1.5 —1.5 mA | Vec=5.25V,V|N =045V
Other Inputs Open

IH Input HIGH Current 5.0 10 HA Vece=525V,ViN=45V
Other Inputs Open

Icc Supply Current 31 31 31 mA | Vcc =5.0V, No Connection
to Input or Output Pins

NOTE:

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
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TVL/MSI 9317B - 9317C

SEVEN SEGMENT DECODER/DRIVER

DESCRIPTION — The 9317 is a TTL/MSI Seven Segment Decoder/Driver designed to accept four
inputs in 8421 BCD code and provide the appropriate outputs to drive a seven segment numerical
display. The decoder can be used to directly drive seven segment incandescent lamp displays and light
emitting diode indicators {or indirectly drive neon, electro-luminescent, numeric displays). The 9317 is
compatible with all members of the Fairchild TTL family.

The 9317 is available in two output current and latch voltage versions, the 9317B and C.

TFL COMPATIBLE
AUTOMATIC RIPPLE BLANKING FOR SUPPRESSION OF LEADING EDGE ZEROS AND/OR
TRAILING EDGE ZEROS

LOGIC SYMBOL

L

N

i)

2A3LT RBI

071

9317
RB

o

Y

13121110

&5 —q~
—
h—om

!

o —f o

N

Vece = Pin 16
GND = Pin 8

e LAMP INTENSITY MODULATION CAPABILITY
e LAMP TEST FACILITY
e BLANKING INPUT
e ACTIVE LOW OUTPUTS
e ALL CERAMIC “HERMETIC"” 16-LEAD DUAL IN-LINE PACKAGE
e DRIVE LAMPS DIRECTLY
e CODES IN EXCESS OF BINARY 9 DISABLE OUTPUTS
e ENHANCED RELIABILITY WITH UNIQUE NUMERIC ONE DISPLAY POSITION
PIN NAMES LOADING
HIGH LOW

Ap, At Az, A3 Address Inputs 10UL.{1.0U.L.
LT Lamp Test (Active LOW) Input 5.0U.L.[40U.L.
RBI Ripple Blanking (Active LOW) Input 1.0U.L. {05 U.L.
RBO Ripple Blanking (Active LOW) Output 15U.L. 115 U.L.
ab,cdefg {Active LOW) Outputs See Options
1 Unit Load (U.L.)-= 40 A HIGH/1.6 mA LOW
OPTIONS

PARAMETER 9317B 9317C

Latch Voltage 20 Volts 30 Volts

Qutput Current (Pins 9 through 15) _ 40 mA 20 mA

CONNECTION DIAGRAMS

DIP (TOP VIEW)

3
i
b
<
d
0

W N A WN o

LOGIC DIAGRAM

® O

LT

O = PIN NUMBER

FLATPAK (TOP VIEW)

1 O vee =3 16
2 =]» =15
3 cur =14
4 w0 ) = JE!
5 e i === BF
6 =] /=
7 = iE=0
8 —Jono i
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TTL/MSI 9317B * 9317C

FUNCTIONAL DESCRIPTION — The 9317 seven segment decoder/driver accepts a 4-bit BCD 8421 code input and produces the appropriate
outputs for selection of segments in a seven segment matrix display used for representing the decimal numbers 0—9. The seven outputs (a,b,c,d,
e, ,g,) of the decoder select the corresponding segments in the matrix shown in-Figure 1. The numeric designations chosen to represent the
decimal numbers are shown in Figure 3. Code configurations in excess of binary nine disable the outputs.

The decoder has active LOW outputs so that it may be used directly to drive incandescent displays or light emitting diode indicators.

The device has provision for automatic blanking of the leading and/or trailing edge zeros in a multidigit decimal number, resulting in an easily
readable decimal display conforming to normal writing practice. In an eight digit mixed interger fraction decimal representation, using the
automatic blanking capability, 0060.0300 would be displayed as 60.03. Leading edge zero suppression is obtained by connecting the Ripple
Blanking Output (RBO) of a decoder to the Ripple Blanking Input (RBI) of the next lower stage device. The most significant decoder stage
should have the RBI input grounded; and, since suppression of the least significant integer zero in a number is not usually desired, the RBI
input of this decoder stage should be left open. A similar procedure for the fractional part of a display will provide automatic suppression of
trailing edge zeros.

The decoder has an active LOW input Lamp Test which overrides all other input combinations and allows checking on possible display
malfunctions. The RBO terminal of the decoder can be OR-tied with a modulating signal via an isolating buffer to achieve pulse duration
intensity modulation. A suitable signal can be generated for this purpose by forming a variable frequency multivibrator with a cross coupled
pair of TTL or DTL gates.

TRUTH TABLE Fig. 2
DECIMAL SEVEN SEGMENT DECODER DRIVING
T RBI Ag Ay Az Ag|a bcde Tg REO| OR INCANDESCENT LAMP DISPLAY
FUNCTION
L X X X X XfLLLiLLbLL H Xy Xo Xgq X
H L L L L LIHHHHHHH L 0 ],248
H H L L L L|LLLLLLH H 0 [ Y VT R T
X H L L LIHHHHLLH H 1 vyt LAMPTEST
L H L L|LLHLLHL H 2
H H L L|LLLLHHL H 3 mfﬂ]‘; BLANKING
L L H L[HLLHHLL H 4
H L H LfLHLLHLL H 5
L H H LIHHLLLLL H 6
H H H L|ILLLHHHH H 7 Ag Ay Ap Az LT RBI
L L L HfiL L LLL L H 8
H L L HlLLLHHLL H 9 9317 75 DECODER/ORIVER
L H L H[HHHHHHH L 10
H H L H[HHHHHHH L 1
L t H H[HHHHHHH L 12 RBOa b c d e f g
H L H HIHHHHHHH L 13
L H H H{HHHHHHH L 14
H X H H H H|HHHHHHH 15
H = HIGH Voltage Level RIPPLE BLANKING
X 2 bon't Core Boneiion QUTRUT |1 1 1 1 1 | TOREMAINING

!¢ 11 11 DISPLAY SEGMENTS

Fia. 1 DISPLAY SEGMENT
SEGMENT DESIGNATION
v+
a
f b
g
S ——————— Fl 3

NUMERICAL DESIGNATIONS

d [ 1 3 4 7
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Ve Pin Potential to Ground Pin —0.5V1to+7.0V
Voltage Applied to Outputs for HIGH Output State —0.5V to +30'V
Input Voltage {dc) —0.5Vto+55V
Current Into Outputs 80 mA
Power Dissipation per Output 93178 50 mW

9317C 30 mW
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TTL/MSI 9317B * 9317C

ELECTRICAL CHARACTERISTICS (Tp = —55°C to +125°C, Vg = 5.0 V £10%) (Part No. 9317BXM e 9317CXM)*

LIMITS
SYMBOL PARAMETER —65°C +25°C +125°C UNITS CONDITIONS
MIN. MAX. | MIN. TYP. MAX. [MIN. MAX.
Output HIGH Voltage Vee =45V, | =—70 LA
Vou utput oltag 30 30 40 3.0 voirs | CC OH ¢
on RBO Only Pin5=Vy,Pins1,2,6,7=0V
Output HIGH Leakage Veg=56.5V,V =30V (CXM), 20 V (BXM
ICEX Py axag 100 200 20 | ua |VCC CEX (CxXM) (BXM)
Current Inputs at V) or V| per Truth Table
VoL Output LOW Voltage 0.4 0.21 0.4 0.4 | Volts |Vgc =55V, IlgL=3.1mA Inputs at Vi or V|
on RBO Only 0.4 0.21 0.4 0.4 | Volts [Vec=4.5V, lgL =24 mA per Truth Table
Voc =45V, IgL = 40 mA
93178XM 08 050 08 0.8 | Volts P_CC oL =4um
VoL Output LOW Voltage in3=0V
Vee=4.5V, lgL =20 mA
9317CXM 0.4 0.21 04 0.4 | Volts R
Pin3=0V
v 9317BXM 20 20 20 Volts {Vge =56.0V, lguT = 10 mA
LATCH Output Lateh Voltage "oa570xm | 30 30 30 Volts |Inputs = Open
ViH Input HIGH Voltage 21 1.9 1.7 Volts |Guaranteed {nput HIGH Threshold for All inputs
ViL Input LOW Voltage 1.4 1.1 0.8 | Volts |Guaranteed input LOW Threshold for All Inputs
input LOW Current
) LT —6.4 —-6.4 -6.4| mA |Vgc=55V,V|N=04V
i Ag. A1, A2, A3 -5 1.5 —1.5| mA |V|n = 5.5V on Other Inputs
RBI —0.75 —0.75 —0.75| mA
Input HIGH Current _ _
i 20| | YTSSY VI 2eY
RBI, Ag, A1, Az, Az 40 40| uA on Dther 1np
tpLH Turn Off Delay 500 ns .
Vv =50V, See F 4
PHL Turn On Delay 500 ns cc=’ ‘gure

ELECTRICAL CHARACTERISTICS (Tp = 0°C to +75° C,Vcc=5.0V £5%) (Part No. 9317BXC @ 9317CXC)*
LIMITS
SYMBOL PARAMETER 0°C +26°C +75°C UNITS CONDITIONS
MIN. MAX.| MIN. TYP. MAX. [ MIN. MAX.
Vee =475V, | =—-70uA
VoH Output HIGH Voltage 30 30 40 30 Voits | €C o ;
on RBO Only Pin5=V|y,Pins1,2,6,7=0V
Output HIGH Leakage Vee =5.25V, Voex = 30 V (CXC), 20 V (BXC)
100 200 250 A
lcex Current K Inputs at V{p or VL per Truth Table
v Output LOW Voltage 0.45 0256 045 0.45 | Volts [Vcc=5.25V, 1oL =2.75 mA | Inputs at V| or V(L
oL on RBO Only 0.45 0.25 045 045 | Volts |Voc =475V, IgL = 24 mA | per Truth Table
Vee=4.75V, IgL = 40 mA
9317BXC 09 0.65 09 0.9 | Volts Pin3=0V
VoL Output LOW Voltage
Ve =475V, IoL =20 mA
9317CXC 0.45 0.25 0.45 0.45 | Volts Pin3=0V
v 9317BXC | 20 20 20 Volts |Veg =5.0V, loyT = 10 mA
LATCH Output Lateh Voltage "g3370%c [ 30 30 30 Volts|inputs = Open
ViH Input HIGH Voltage 2.0 2.0 2.0 Volts |Guaranteed Input HIGH Threshold for Alt inputs
ViL Input LOW Voltage 0.85 0.85 0.85 | Volts [Guaranteed Input LOW Threshold for All Inputs
Input LOW Current
T —6.4 6.4 —64| mA |Vgog =525V, VN =045V
e Ag. A1, A2, A3 -1.5 —1.5 -15] mA |V|y =5.25 V on Other Inputs
RBI —-0.75 —-0.75 -0.75 | mA
" :_L_‘;_)ut HIGH Current 200 200| ua Vee = 525V, Vin = 24V
R_Bl, Ag. A1, A2, A3 40 40 uA GND on Other Inputs
T ff Del 500
tPLH urn Off Delay e Vce = 5.0V, See Figure 4
tPHL Turn On Delay 500 ns

* X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
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TTL/MSI 9317B * 9317C

Fig. 4 — SWITCHING CIRCUIT AND WAVEFORMS

¥y - INPUT VOLTAGE - VOLTS

V) - INPUT VOLTAGE - VOLTS

INPUTS
EQUIVALENT CIRCUIT

Vee

O Vee=50v
ViN
2.0k 3 5100
16
PULSE < 1
GENERATOR VOUT 1.6V 1.5V
* 2 12 < ViN _.I _>‘
DTL 9946 tPLH tPHL
o317 pEEahAN
1.5V 1.5v
- i 6 L ® Vout
Pulse generator characteristics: 15pF= L 50pF
Amplitude =3.0 V 7
Freq. = 500 kHz 8
Pulse width = 1000 ns
t.=t <15ns |
*Includes probe and jig capacitance =T T = = =
TYPICAL INPUT CHARACTERISTICS
INPUT CURRENT VERSUS INPUT VOLTAGE
Aq. A1. Az, A3 INPUTS LT INPUT RB! INPUT
0 - 0 1 T T T
_VKJ.OV | | Vec=5.0v | 1 | Ay=0.0v
Tpr5°C | Tp" 5% Veg *5.0V
0.4 | — 2.0 0.2, o /
A
K] L " é | E 7 .
3 = = /
g -0.8 & -40 g-0.4
py ] t A < D4
5 1 5 5
g -2 v Z -6.0 2-0.6
= 1/ b . . = A1 L]
1.6 T -8.0 -0.8 l{
L 4{A W S S H B
2.0 -10 1.0
20 1.0 0 L0 2.0 3.0 1.0 0 1.0 2.0 3.0 EYEY) 0 1.0 2.0 3.0

Vg - INPUT VOLTAGE - VOLTS
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TTL/MSI 9317B « 9317C

LoyT-OUTPUT CURRENT - mA

Toyr - OUTPUT CURRENT -mA

OUTPUT CHARACTERISTICS

OUTPUT CURRENT VERSUS OUTPUT VOLTAGE

9317BXM, 9317BXC
TYPICAL OUTPUT IN HIGH STATE TYPICAL OUTPUT IN LOW STATE
a,b,cdefg ab,cdefg
OUTPUTS RBO OUTPUT OUTPUTS RBO OUTPUT
% T > Vcc|' 5.0 B v ! . Dlv I N Ay, Ay g, . RBIy =y
™ Voc OPEN F1pe25°C 1] 1 I
25 |- Ta=25%C A 93TBXM |
< P r — T o1 g =50V, Ty " 25°C
w i g s 5 7 9B BXC E |
3 Ag. Ay g Ay Vi ] 3
15 =0 ~ S w S 50
2 5 / 2
5 — £ 5
o Ay St :
i ] P4 Bl =) )
5 LN / 10
0 = 5.0 [ 0 / 0
10 20 30 40 50 60 70 8 9% -0 0 L0 3.0 5.0 7.0 0 02 04 06 08 L0 L2 14 L6 0 02 04 06 08 L0 12
Vour ~OUTPUT VOLTAGE - VOLTS Vo - OUTPUT VOLTAGE - VOLTS Vour - OUTPUT VOLTAGE - VOLTS Vour - OUTPUT VOLTAGE - VOLTS
9317CXM, 9317CXC
TYPICAL OUTPUT IN HIGH STATE TYPICAL OUTPUT IN LOW STATE
a b,cdefg a,b,cdefg
OUTPUTS RBO OUTPUT OUTPUTS RBO OUTPUT
30T 5.0 — 50 — 12
|- VcoOPEN Vee "5.0V Veg *5.0V
Ta =25°C [ Ta"2°C il I XM
251 © A 30C I
= T, P = Ve * 5.0V, Ty = 5°C _|
20 7 s 5 Y / = &0 7
5 ALA AV £ | 9Cx s
15 g 0 /AO res i c B — = 6.0 /
% / A Ay Ag Ayt V g a % /
1 = I // 0-ALfg A3V 3 > 10
= 15 = /
\ 3 P4 K / 2
5 \ 7 © 2.0
SER A | ,
[ . 5.0 ! 0 0 /
0 10 20 30 40 5 €0 70 80 90 .0 0 1.0 3.0 5.0 7.0 0 02 04 06 08 L0 L2 (4 L6 0 0.2 0.4 0.6 0.8 1.0
Vout ~OUTPUT VOLTAGE = VOLTS Vour - OUTPUT VOLTAGE - VOLTS Vour - OUTPUT VOLTAGE - VOLTS Vour - OUTPUT VOLTAGE - voLTS
OUTPUTS

EQUIVALENT CIRCUIT (PIN 4)

Vee

>
>
>

AA

N_

EQUIVALENT CIRCUIT

(Pins 9 thru 15)
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TTL/MSI 9318

EIGHT-INPUT PRIORITY ENCODER

DESCRIPTION — The TTL/MSI 9318 is a Multipurpose Encoder designed to accept eight inputs and
produce a binary weighted code of the highest order input. The circuit uses TTL for high speed and
high fanout capability, and is compatib|e with all members of the Fairchild TTL family.

MULTI-FUNCTION CAPABILITY
CODE CONVERSIONS
MULTI-CHANNEL D/A CONVERTER
DECIMAL TO BCD CONVERTER
CASCADING FOR PRIORITY ENCODING OF N BITS

e INPUT ENABLE CAPABILITY
o PRIORITY ENCODING —~ AUTOMATIC SELECTION OF HIGHEST PRIORITY INPUT LINE
e OUTPUT ENABLE — ACTIVE LOW WHEN ALL INPUTS HIGH
e GROUP SIGNAL OUTPUT — ACTIVE WHEN ANY INPUT IS LOW
e TYPICAL POWER DISSIPATION OF 250 mW
e INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH FAIRCHILD
DTL, LPDTL, TTL, AND MSI FAMILIES

e ALL CERAMIC HERMETIC 16-LEAD DUAL IN-LINE PACKAGE
e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS

LOADING
PIN NAMES (Note a)
0 Priority (Active LOW) Input 1 U.L.
Tto7 Priority (Active LOW) Inputs 2 U.L.
El Enable (Active LOW) Input 2U.L.
EO Enable (Active LOW) Output 10U.L*
GS Group Select {Active LOW) Output 10 U.L.*
Ag. A1, A3 Address (Active LOW) Outputs 10U.L.*
NOTES

a. 1 Unit Load (U.L.) = 40 4A HIGH/1.6 mA LOW
b. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor.

LOGIC SYMBOL

=3
i)
©

o lo—

Vee = Pin 16
GND =Pin 8

CONNECTION DIAGRAMS
DIP (TOP VIEW)

LOGIC DIAGRAM 5

®
= ED‘G‘
_ -
'"® {>_‘f._ @ 5
® M:@T Q =
4@ ::Il>-T-41>—P‘-J @ATZ
?® W:D_J"
o >
o>

f

(O = PIN NUMBERS

FLATPAK (TOP VIEW)

1E:7:- Vee 16
2[5 Eétjls
k. w— Gs /e
4:j7 ) s LE]
[ — ) E2 s i}
o il e 1Y
4 [ e
8 GND Ag 9
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FAIRCHILD TTL/MSI ¢ 9318

FUNCTIONAL DESCRIPTION — The 9318 8-input priority encoder accepts data from eight active LOW inputs and provides a binary
representation on the three active LOW outputs. A priority is assigned to each input so that when two or more inputs are simultaneously active,
the input with the highest priority is represented on the output, with input line 7 having the highest priority.

A HIGH on the Input Enable (E1) will force all outputs to the inactive (HIGH) state and allow new data to settle without producing erroneous
information at the outputs.

A Group Signal output (GS)-and an Enable Output (EO) are provided with the three data outputs. The GS is active level LOW when any input
is LOW; this indicates when any input is active. The EO is active level LOW when all inputs are HIGH. Using the output enable along with the
input enable allows priority encoding of N input signals. Both EO and GS are inactive HIGH when the input enable is HIGH.

TABLE | — TRUTH TABLE

T 0 1T 23 45 6 7 |CSAgA; ApE0

H X X X X X X X X H H H H H

L HHHHHHHH H H H H L

L X X X X X X X L L L L L H

L X X X X X X L H L H L L H

L X X X X X L H H L L H L H

LX X X X LHHH|LHHLHL H = HIGH Voltage Level
X X X H H H L H H

N Lo Lt L = LOW Voltage Level

L X X L HHHHH L H L HH _ ,

LX LHHHHHHI]LLHHEH X = Don't Care

L LHHHHEHHH L HHHH

TYPICAL INPUT AND OUTPUT CHARACTERISTICS

EQUIVALENT OUTPUT HIGH OUTPUT LOW
INPUT CIRCUIT EQUIVALENT CIRCUIT EQUIVALENT CIRCUIT
O
Vee
1.3kn 600
DISABLED {0 ENABLED
T «0.3v L—KF——K
Vee \_______N 4kn
R = =
ouT
F )
OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE
INPUT VOLTAGE OUTPUT HIGH STATE OUTPUT LOW STATE
0.5 ——r & —1— 8 T
Veg “ 5.V 1 Vee < 50V { Vg * 5.0V
0 : ” -t » t 70
25— a5 ¢ s 125°C r
-0.5 = -52°C < 0 } T -
'% DISABLED f ; -55°C L '|2'5°C f
o -0 20 t g 50
g . Y/
5 ENABLED — S 55°C =t 97 =)
: e R =
% Q s i
= 3 | 1 - | E
27T 1 “ ss°C L~
B ] 30 0 I
. -0 0
-2.0 0 2.0 4.0 6.0 8.0 0 2.0 4,0 6.0 8.0 ) 0 2.0 4.0 6.0 8.0 0
VlNJNPUT VOLTAGE-VOLTS Voyr - OUTPUT VOLTAGE -~ VOLTS Vgyr ~ OUTPUT VOLTAGE - VOLTS
Fig. 1. Fig. 2. Fig. 3.
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)
Storage Temperature —65°C to +150°C
Temperature {Ambient) Under Bias —556°C to +126°C
V¢ Pin Potential to Ground Pin —05Vto+7.0V
*Input Voltage (dc) —0.5V to+5.5 V
*Input Current (dc) —30 mA to +5.0 mA
Voltage Applied to Qutputs (OQutput HIGH) —0.5 V to +V¢ value
Output Current {dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
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FAIRCHILD TTL/MSI * 9318

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE {V¢g)
E TEMPERATURE
PART NUMBER MIN. TYP. MAX.
9318XM 4.5V 5.0V 5.5V —55°C 10 125°C
9318XC 4,75V 5.0V 5.25 V 0°Cto 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS CONDITIONS
MIN. (Note 4) MAX.
Guaranteed Input HIGH Threshold
ViH Input HIGH Voltage 2.0 Volts Voltage for All Inputs
Guaranteed Input LOW Threshold
ViL fnput LOW Voltage 0.8 Volts Voltage for All Inputs
Vebp Input Clamp Diode Voltage —1.5 Volts Vee = MIN,, I|y = —12mA,Tpa = 25°C
Vce = MIN., 1oy = —800 pA
VOH Output HIGH Voltage 24 3.6 Volts ViN = Viy or V|| per Truth Table
Vee =MIN, lgL = 16 mA
VoL Output LOW Voltage 0.2 0.4 Volts VN = ViH of V|L per Truth Table
M Input HIGH Current HA Vee =MAX, VIN=24V
g (Pin 10) 10 40
El, T1—17 20 80
All Inputs 1.0 mA Vee = MAX, VIN=5.0V
[T Input LOW Current mA Vgee = MAX, ViN=04V
Ig (Pin 10} —0.96 —1.6
El, I1=I7 -1.92 -3.2
Isc Output Short Circuit Current _ _
(log) (Note 5) -30 —65 100 mA Vce = MAX, VoyT =0V
Icc Power Supply Current 50 77 mA Vce = MAX,
NOTES:

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case’’ conditions.

3. The specified LIMITS represent the ‘‘worst case” value for the parameter. Since these ‘‘worst case’’ values normally occur at the
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable
system operating ranges.

4. Typical limits are at Vog = 5.0 V, 26°C, and maximum loading.

5. Not more than one output should be shorted at a time.

SWITCHING CHARACTERISTICS (Tp = 25°C)

9318 XM(MIL) 9318XC(IND)
SYMBOL PARAMETER IN MAX MIN MAX UNITS CONDITIONS
1 15 .
tzhil-_l Data Input to Enable Output ;g 40 :2 See Figure 4
t . 16 20 .
tg:': Enable Input to Group Signal 25 31 :z See Figure 5
tPLH 15 21 ns .
tPHL Enable Input to Enable Output 40 45 ns See Figure 6 Voo =5.0V
t 20 25 R =
t';tlt Enable Input to Data Output 25 30 :: See Figure 7 CL =15pF
1 40 45 ns .
t::_“': Data Input to Group Signal 25 30 ns See Figure 8
t 30 38 n .
t::"_‘": Data Input to Data Output 30 38 n: See Figure 9
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FAIRCHILD TTL/MSI « 9318

DATA INPUT TO ENABLE OUTPUT

NPUT
15V ——— (PIN 11)
[~—~‘>tPLH ‘PHJH’
15V —
oUTPUT
(PIN 15)

Other Conditions: Pin 5 = GND
Pins1,2,3,4,10,12,13 =
Ve through 7560

DATA TO ENABLE -nS

55 0 5 [ 125
To~ AMBIENT TEMPERATURE — °c

Fig. 4.

SWITCHING CHARACTERISTICS

ENABLE INPUT TO GROUP SIGNAL

INPUT
15V —_— (PIN 5)

,-——‘l> tPHL tPLH «-l

ENABLE INPUT TO ENABLE QUTPUT

15V —_——_———_— . (PIN 5)

|
'*—'-‘t'tPHL tpLi —l'-——-l—

l OUTPUT
15V —_———— (PIN 14)

Other Conditions: Pin 10 - GND
Pins1,2,3,4,11,12,13 =
Ve through 750 Q

DATA TO GROUP SIGNALnS

L
0
55 0 > [ 2
T5-AMBIENT TEMPERATURE-"C
Fig. 5.

QUTPUT
15V _—— (PIN 15)

Other Conditions:
Pins1,2,3,4,10,11,12,13 =
VCC through 750 2

60
- ['Pn
50
IND MAX,
f
2 o .. MLMAX e
i
Y
2
2% ‘
f=3
2
oY

y 7 W
g 2 . L IND MAX /w\‘

0 MIN ——

0

55 [ [ 15

T-AMBIENT TEMPERATURE-"C
Fig. 6.

ENABLE INPUT TO DATA OUTPUT

INPUT
15V e (PIN 5)
| | |
l—e————'»'PHL tPLH—r‘
| QUTPUT
15V —_——— (PIN 9)
Other Conditions: Pin4=GND
Pins 1, 2, 3,10, 11, 12,13 =
Ve through 760 2
6
[ ]
50 et tPUH ————
toh -
2 0
i
= IND
R s
o [0 . e VD MAX
] { -
Ry SLNIY
0
0
55 ] 7 %5

T4-AMBIENT TEMPERATURE-"C

Fig. 7.

DATA INPUT TO GROUP SIGNAL

DATA INPUT TO DATA OUTPUT -

INPUT
15V —_——— e — — (PIN 11)
. | |
[ ‘»'PHL 'PLH-‘-——‘
OUTPUT
15V —_———— (PIN 14)
Other Conditions: Pin 5= GND
Pins 1,2,3,4,10,12,13 =
Vg through 750
80 1
__ PUH me——— A N N
(ML 1
50
" | tto wax /’ P
I MiLMAX__ |t
24
g8 L 1. d-4-
E IND'mX .......
g MIL MAX
&
o
= D
5 | 1]
0
0
55 ) 15 15
T,-AMBIENT TEMPERATLRE -°C
Fig. 8.

OUTPUT
(PIN 9)

Other Conditions: Pins 5, 11 = GND
Pins 2, 3,4,10,12, 13 =
Ve through 750 2

* L]
[
i
T ‘@N‘*
o ® IND Mgy 1 -
B iy - )
'<; h MA‘ ........ 1 /
o 30
2
=
3 20
. MIN
-
0
\ .
=55 0 5 1 -

To-AMBIENT TEMPERATURE-"C

Fig. 9.
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LPTTL/MSI 93L18
LOW POWER EIGHT-INPUT PRIORITY ENCODER

DESCRIPTION — The LPTTL/MSI 93L18 is a Multipurpose Encoder designed to accept eight inputs LOGIC SYMBOL
and produce a binary weighted code of the highest order input. The circuit uses TTL technology for
high speed and high fanout capability, and is compatible with all Fairchild TTL families.

10 1112 13

111

e MULTI-FUNCTION CAPABILITY e i
CODE CONVERSIONS gL
MULTI-CHANNEL D/A CONVERTER EO_A0 Al A2 Gs
DECIMAL TO BCD CONVERTER . T T T T T
CASCADING FOR PRIORITY ENCODING OF N BITS el 1]

e INPUT ENABLE CAPABILITY

e PRIORITY ENCODING — AUTOMATIC SELECTION OF HIGHEST PRIORITY INPUT LINE

e OUTPUT ENABLE — ACTIVE LOW WHEN ALL INPUTS HIGH Ve = Pin 16

e GROUP SIGNAL OUTPUT — ACTIVE WHEN ANY INPUT IS LOW Gﬁ% -Pin 8

e TYPICAL PROPAGATION DELAY OF 55 ns

e TYPICAL POWER DISSIPATION OF 75 mW CONNECTION DIAGRAMS

e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS DIP (TOP VIEW)

e ALL CERAMIC HERMETIC 16-LEAD DUAL IN-LINE AND FLAT PACKAGES

e TTL COMPATIBLE

s ™ vee [ 16
2 5 Eo[ J1s

PIN NAMES LOADING s[s &[]

i HIGH Low 7 3]s

o Priority {Active LOW} Input 05 U.L. 0.25 U.L. SE 3 2 )12

1t07 Priority {Active LOW) Inputs 1.0 U.L. 0.5 U.L. s % iQn

El Enable (Active LOW) Input 1.0 U.L. 0.5 U.L. ; " 5 --] 10

EO Enable (Active LOW) Output 10 U.L. 126 U.L. E .

GS Group Select (Active LOW) Output 10U.L. 1.5U.L. 8 L ano =L

Ag, A1, Ag Address (Active LOW) Outputs 10 U.L. 2.5 U.L.

1 Unit Load (U.L.) = 40 A HIGH/1.6 mA LOW

LOGIC DIAGRAM FLATPAK (TOP VIEW)
6 1 2 3 3 5 7
® OO [ @ 10 @ & ®
© Y B vee 316
@ i 215 [ e BT
& | s—]% (] s T3
Y ! 714 Y ® 47 3713
T 1 —<=a 55& b R
J— ' ' HJ 6 | A2 1E—n
=+ v g s P [of wm BT
] ?’i ' s oo Ao 0
i® 1@ 1®
Ay Al A2 O=PIN NUMBERS
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FAIRCHILD LPTTL/MSI ¢ 93L18

FUNCTIONAL DESCRIPTION — The LPTTL/MSI 93L18 8-input priority encoder accepts data from eight active LOW inputs and provides
a binary representation on the three active LOW outputs. A priority is assigned to each input so that when two or more inputs are
simultaneously active, the input with the highest priority is represented on the output, with input line 7 having the highest priority.

A HIGH on the input enable {EI) will force all outputs to the inactive (HIGH) state and allow new data to settle without producing erroneous
information at the outputs.

Provided with the three data outputs are a group signal output {(GS) and an enable output (ED). The GS is active level LOW when any input is
LOW; this indicates when any input is active. The EOQ is active level LOW when all inputs are HIGH. Using the output enable along with the
input enable allows priority encoding of N input signals. Both EO and GS are inactive when the input enable is HIGH.

TRUTH TABLE

El 0 1 2 3 24 5 6 7 | GSAgAq A EO

H X X X X X X X X H H HH H

L HHHHMHHHH H H H H L

L X X X X X X X L L L L L H

L X X X X X X L H L H L L H

L X X X X X L HH L L H L H

L X X X X L H HH L HH L H

L X X X L HHHH L L L HH

L X X L HHHHH L H L H H

L X LHHHHHH L L HHH

L LHHHHUHUHH LHHHH

H HIGH Voltage Level

L = LOW Voltage Level

X = Don't Care

TYPICAL INPUT AND OUTPUT CIRCUITS
INPUTS OUTPUTS
EQUIVALENT CIRCUIT EQUIVALENT CIRCUIT
OUTPUT LOW OUTPUT HIGH
—O vce
<>
DISABLED O ENABLED ouT 6.2kQ :: 24090

k!
16k2 - = —————-I<| 18k

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +126°C
V¢ Pin Potential to Ground Pin —-05Vto+7.0V
*Input Voltage (dc) —0.5V to +56.5V
*Input Current (dc) —30 mA to +5.0 mA
Voltage Applied to Outputs (Qutput HIGH) —0.5 V to +V¢( value
Output Current (dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
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FAIRCHILD LPTTL/MSI * 93L18

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (V¢c)
PART NUMBER TEMPERATURE
MIN. TYP. MAX.
93L18XM 45V 5.0V 55V —55°C to 125°C
93L18XC 4.75 V ' 50V 5.25 V 0°Cto 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging | nformation Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS

SYMBOL PARAMETER TYP. UNITS CONDITIONS
MIN. (Note 4) MAX.

Vee = MIN., IgH = —0.4 mA

VOH Output HIGH Voltage 2.4 3.6 Volts VN = V|H or V|| per Truth Table

VoL Output LOW Voltage 0.15 0.3 Volts Vee = MIN, gL =4.0 mA (Pins 6, 7, 9)
loL = 2.4 mA (Pin 14)
loL = 2.0 mA (Pin 15)
VIN = VIR or Vj per Truth Table

Guaranteed Input HIGH Threshold

VIH Input HIGH Voltage 2.0 Volts Voltage for All Inputs
ViL Input LOW Voltage 0.7 Volts 32?29??2? X;r:’;pt?sw Threshold
TR Input LOW Current mA Vee = MAX, VIN=03V

input 0 (Pin 10) —0.25 —0.4

Inputs 1 thru 7 & EI —0.50 -0.8
K Input HIGH Current uA Vee = MAX, ViN =24V

Input 0 (Pin 10) 2.0 20

Inputs 1 thru 7 & EI 4.0 40

tnput HIGH Current 1.0 mA Vee =MAX, VIN=55V

Isc Output Short Circuit Current —-10 —-22 —-40 mA Vce = MAX., Voyt=0V
(Note 5)
lce Power Supply Current 15 22 mA Vee = MAX., Pins 4 & 5 at GND
NOTES:

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ““worst case’’ conditions.

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these “‘worst case’’ values normally occur at the
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable
system operating ranges.

4. Typical limits are at Voo = 5.0V, 25°C, and maximum loading.

5. Not more than one output should be shorted at a time.

SWITCHING CHARACTERISTICS (T = 25°C, Vog = 5.0 V, Pin 8 = GND)

LIMITS
SYMBOL PARAMETER I v MAX. UNITS CONDITIONS
onr Dats Input to Enabls Output o 100 s See Figure 1
o oo ot 1o roup e s 7 .
o e oot Enee Qs i % -
o e ot oo = gs -
ot Data Inpot 1o Group Signa - 8 o See Figure 5
':Elljl'—L| gz:: ::g:: :2 8::: 83:22: 2:13 3(7) ns See Figure 6
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FAIRCHILD LPTTL/MSI ¢ 93L18

TYPICAL SWITCHING CHARACTERISTICS

All measurements are made with Vo = 5.0 V applied to Pin 16 and Pin 8 grounded. The active input is driven by a 9002 TTL gate. The input
and output pins under test are loaded with 15 pF of capacitance. (This includes probe & jig capacitance.)

Fig. 1. Data Input to Enable Output Fig. 2. Enable Input to Group Signal Fig. 3. Enable Input to Enable Output
INPUT INPUT INPUT
15V — e e — (PIN 11) 15V (PIN 5) 15V —_———— {PIN 5)
| ] | o
r——~’~‘PLH tPHL »-‘ (- -r- toHL ‘PLH']‘ - I ‘»‘PHL tPLH
| OUTPUT | OUTPUT
15V —_——— 15v —_—— = (PIN 14) 15V —— — — (PIN 15)
OUTPUT
(PIN 15)
Other Conditions: Pin 5= GND Other Conditions: Pin 10 = GND Other Conditions:
Pins 1,2, 3,4,10,12, 13 = Pins 1,2, 3,4, 11, 12,13 = Pins 1, 2,3,4,10, 11,12, 13 =
V¢ through 750 §2 Ve through 760 Q Vcc through 750 Q
120 60 120
I S — - B I N R I - [
00 T o0 & 100
s . ; - -
8 g & o 5 80
E’ Pre — E’ — 3 I ey,
2 V\r\‘ 2 E
S e 2 a0 & 60 ==
a a <
e 1 - : b : 8
140 120y — S a0
: - E Tl et N - -
2 5 2
I 20 1w I 2 tp
- tpLH T | - . i 5{ A
o ] 0
-85 0 25 75 125 -55 0 25 75 125 —55 0 25 75 125
Ta - AMBIENT TEMPERATURE — °C Ta - AMBIENT TEMPERATURE -°C Ta - AMBIENT TEMPERATURE — °C
Fig. 4. Enable Input to Data Output Fig. 5. Data Input to Group Signal Fig. 6. Data Input to Data Output
INPUT INPUT INPUT
15V _———— (PIN 5) 15V  — — — — — (PIN 11) 15V _———— — (PIN 1)
La}» PHL  tPLH 1|~*| i- - »‘» PHL  'PLH -II——»| !——‘» PLH tPHL‘l"“—‘
| OUTPUT ! OUTPUT
15V _——— (PIN 9) 15V _— (PIN 14) 15V —_—
OUTPUT
(PIN 9)
Other Conditions: Pin 4= GND Other Conditions: Pin 5= GND Other Conditions: Pins5, 11 = GND
Pins 1,2,3,10,11,12,13 = Pins 1, 2,3,4,10,12,13 = Pins 2, 3,4, 10,12,13 =
Ve through 750 Ve through 750 Q Vg through 750 Q
60 120 120 I I I
? 2 oo ¢
TN 3 |- i
& 40 I~ Py g s 3 g
] - N & - 8 _
5 g g
@ 30 2 60 IoLH g o0
§ L Loy g Li—— 1 é i _PH(
T 2 | a0 tom T a0 |
T T T P—— ] tLH [
& T & &
é‘ 10 20 2 2
0 0 j 0
-55 0 25 75 125 65 0 25 7% 125 ~58 0 25 75 125
Ta — AMBIENT TEMPERATURE - °C Ta ~ AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE - °C
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TTL/MSI 9321
DUAL ONE-OF-FOUR DECODER

DESCRIPTION — The TTL/MSI 9321 consists of two Independent Multipurpose Decoders, each
designed to accept two inputs and provide four mutually exclusive outputs. In addition, an active
LOW enable input is provided for each decoder which gives demultiplexing capability. The circuit uses -
TTL for high speed and high fanout capability, and is compatible with all members of the Fairchild

LOGIC SYMBOL

2 3 15 14 13

1
TTL family.
é Ay Ay é Ay A,
e MULTI-FUNCTION CAPABILITY b2l e ey
e MUTUALLY EXCLUSIVE OUTPUTS o e o s
e GUARANTEED FANOUT OF 10 TTL LOADS OVER THE FULL TEMPERATURE RANGE
AND SUPPLY VOLTAGE RANGES T T T T T T T T
e HIGH CAPACITIVE DRIVE CAPABILITY a5 6 7 2o e
e DEMULTIPLEXING CAPABILITY
e TYPICAL POWER DISSIPATION OF 150 mW Vee = Pin 16
e THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH GND = Pin 8
FAIRCHILD MSI, DTL, LPDTL AND TTL FAMILIES
s ALL CERAMIC “HERMETIC” 16-LEAD DUAL IN-LINE PACKAGE CONNECTION DIAGRAMS
e INPUT CLAMP DIODES LIMIT HIGH SPEED LINE TERMINATION EFFECTS DIP (TOP VIEW)

e ACTIVE LOW ENABLE FOR EACH DECODER

[11s
PIN NAMES LOADING s
{Note a) :]14
Decoder 1 and 2 s
E Enable {Active LOW} Input 1U.L. i
Ag, A1 Address Inputs 1U.L. "B
0,1.2,3 {Active LOW) Outputs (Note b) ~ 10 UL, (]
[0
:9
Notes: )
a. 1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW
b. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor.
LOGIC DIAGRAM ’ FLATPAK ( TOP VIEW )
S
| W 5
L]
L — Vee LT 16
A ——~>o—-——4:D~ 4 2] Ao e[
k) s gl Ao L] 14
. a0 LYY s R}
A ;}3——: s 7 Y I
1 sz TEn
— ) L — 2 — R
e IS D—3 8 GND 3 9
V L]
Note: Only one Decoder shown.
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FAIRCHILD TTL/MSI * 9321

FUNCTIONAL DESCRIPTION — The 9321 consists of two separate decoders each designed to accept two binary weighted inputs and provide
four mutually exclusive active LOW outputs as shown in logic symbol. Each decoder can be used as a 4-output demultiplexer by using the

enable as a data input.

The active LOW outputs facilitate memory addressing for units such as the 93402 associative memory. The active LOW outputs are also
compatible with the active LOW enables of other MS! elements making the 9321 useful in logic selection schemes.

TRUTH TABLE
DECODER 1 & 2

E Ag Aq ° 7T 2 3
L L . L H H H
L H L H L H H
L L H H H L H
L H H H H H L
H X X H H H H

H = HIGH Voltage Level

L = LOW Voltage Level

X = Level Does Not Affect Output

TYPICAL INPUT AND OUTPUT CHARACTERISTICS

INPUTS
EQUIVALENT CIRCUIT

INPUT CURRENT VERSUS
INPUT VOLTAGE

0.5

I

o LA
< 0.5
E
-
1
& 1
s
© -5
o
4
= L
z
- 25

3.5
-1.0 0 10 2.0 3.0 4.0

Vyy - INPUT VOLTAGE - VOLTS

Fig. 1

1gyr ~ OUTPUT CURRENT - mA

EQUIVALENT CIRCUIT

OUTPUT HIGH

Vee

OUTPUT CURRENT VERSUS

OUTPUT VOLTAGE

OUTPUTS

EQUIVALENT CIRCUIT
OUTPUT LOW

ouT

OUTPUT CURRENT VERSUS
OUTPUT VOLTAGE

OUTPUT HIGH OUTPUT LOW
0 @
Vee ! 5.0V Ve T 4.1V
50 a5 C 1a°%5°¢C
30
10 E
15 % 0
'20 g 10
5 % I
£ p
30 i | L1
/
1

-35
.0 o 10 3.0 5.0 7.0

Vour - OUTPUT VOLTAGE - VOLTS

Fig. 2

-10
9.0 -1.0 0.5 0 0.5 1.0 L5
Vour - OUTPUT VOLTAGE - VOLTS

Fig. 3

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature

Temperature (Ambient) Under Bias

V¢ Pin Potential to Ground Pin

*Input Voltage (dc)

*Input Current (dc)

Voltage Applied to Outputs (Output HIGH)
Output Currént (dc) {Output LOW)

—65°C to +150°C
—55°C to +125°C
—-0.5Vto+7.0V
—-0.5V to+55V
—30 mA to +5.0 mA
—0.5 V to +V value
+30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
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FAIRCHILD TTL/MSI ¢ 9321

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (Vce)

PART NUMBER

TEMPERATURE

MIN. TYP. MAX.
9321 XM 45V 5.0V 5.5V —55°C to 125°C
9321XC 4,75V 50V 525V 0°Cto 75°C

X=package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS CONDITIONS
MIN. (Note 4) MAX.
Guaranteed Input HIGH Threshold
| HI | . Vol
ViH nput HIGH Voltage 20 olts Voltage for All Inputs
h
ViL Input LOW Voltage 08 Volts Guaranteed Input LOW Threshold

Voltage for All Inputs
Vep Input Clamp Diode Voltage -1.5 Volts Vee =MIN, |y ==-12mA., Tp = 25°C
Vee = MIN,, Ioy = —800 uA

VoH Qutput HIGH Voltage 24 3.6 Volts VN = Viy or V(L per Truth Table
Vee = MIN, Igp =16 mA
VoL Output LOW Voltage 0.2 0.4 Volts VIN = V)i or Vi per Truth Table
14 Input HIGH Current 10 40 rA Vee = MAX, V=24V
1.0 mA Vee =MAX, VN =565V
L Input LOW Current —0.96 —-1.6 mA Vee = MAX, VN =04V
Isc Output Short Circuit Current
- — — Vee = . =0V
(log) (Note 5) 20 40 70 mA cc = MAX,, VouyTt=0
lcc Power Supply Current 30 50 mA Vee = MAX.
NOTES:

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘'worst case’’ conditions.

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the aliowable
system operating ranges.

4. Typical limits are at Vo = 5.0 V, 25°C, and maximum loading.

5. Not more than one output should be shorted at a time.

SWITCHING CHARACTERISTICS (Tp = 25°C)

LIMITS
YMBOL PARAMETER UNITS CONDITIONS

S 0 MIN. TYP. MAX.

tpLH Turn Off Delay A Input to Output 13 20 ns See Figure 4

tpHL Turn On Delay A Input to Qutput 14 21 ns e Figur Vee=5.0V

=15 pF
tpLH Turn Off Delay E Input to Output 9 14 ns See Figure 5 CL P
tpHL Turn On Delay E Input to Output 12 18 ns
SWITCHING CHARACTERISTICS
ADDRESS INPUT TO OUTPUT ENABLE INPUT TO OUTPUT

a0 40
¢35 1 ? 35
z E
£ 50 830 .
g I} R —
E( —t s oo ] — A = vout *f PHL - IR
22 Py g '/ | ! | % 2 ’ N
% */ v - 15V 3 15v- —_—
g g vour g <=
'; 20 | PUH iy % i \‘H}L('{]AX/_ =
z = ]
é 15 — g ST PLit gy =
" Other Conditions: E = LOW AXIJ

1055 0 25 75 125 1(155 0 25 75 125

Ta - AMBIENT TEMPERATURE -°C TA—AMBIENTTEMPERATUHE—°C
Fig. 4. Fig. 5.
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LPTTL/MSI 93L21

LOW POWER DUAL ONE-OF-FOUR DECODER

DESCRIPTION — The LPTTL/MSI 93L21 consists of two independent multipurpose decoders, each
designed to accept two inputsand provide four mutually exclusive outputs. In addition an active LOW
enable input is provided for each decoder which gives demultiptexing capability. The circuit uses TTL
technology and is compatible with the Fairchiid TTL family.

e MULTI-FUNCTION CAPABILITY

e MUTUALLY EXCLUSIVE OUTPUTS

e HIGH CAPACITIVE DRIVE CAPABILITY

e DEMULTIPLEXIMNG CAPABILITY

e ACTIVE LOW ENABLE FOR EACH DECODER

e TYPICAL PROPAGATION DELAY OF 50 ns

e TYPICAL POWER DISSIPATION OF 45 mW

e INPUT CLAMP DIODES LIMIT HIGH SPEED LINE TERMINATION EFFECTS

e ALL CERAMIC “HERMETIC” 16-LEAD DUAL IN-LINE AND FLAT PACKAGES

e TTL COMPATIBLE

PIN NAMES LOADING
Decoder 1 and 2 HIGH LOW

E Enable {(Active LOW) Input 0.5U.L. {0.25 U.L.
Ap. A1 Address Inputs 05U.L. |0.25 U.L.
0,1,2,3 (Active LOW) Outputs 10 U.L. | 25 U.L.

1 Unit Load (U.L.) = 40uA HIGH/1.6 mA LOW.

LOGIC SYMBOL

2 3 15

|

14 13

Fa  Amy Al Ep  Aop Alp
% Ta 2 3 Oy T, 2 3y
45 6 7 12 11 10 9

Vee =Pin 16
GND =Pin 8

CONNECTION DIAGRAMS
DIP (TOP VIEW)

IE £, UT/CC
2: Aoa Eb
] Aoy,
«]o, Ay,
1 0g
6[ éa 1b
73, 2,
8 [Jeno 3,

[ ]1s6
[ ]15
[] 14
[] 13
[ 12
(1
[] 10

LOGIC DIAGRAM

hd

wm DD > e DD ED
®

E, _.._.D—. § —>——
® ®

O=PIN NUMBERS

FLATPAK(TOP VIEW)

T JE, Vee
2 Ao, Ep
31 Ala Aob
40, Alb
5 [ 15 Op
6 ]2, 1p
[ mam— §a 2b
s [—]GnD 3

116
115
m— RV
13
o B
m RYY
110
o
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FAIRCHILD LPTTL/MSI ¢ 93L21

FUNCTIONAL DESCRIPTION — The 93L21 consists of two separate decoders each designed to accept two binary weighted inputs and
provide four mutually exclusive active LOW outputs as shown in logic symbol. Each decoder can be used as a four output demultiplexer by
using the enable as a data input.

The active LOW outputs facilitate memory addressing for units such as the 93402 associative memory. The active LOW outputs are also
compatible with the active LOW enables of other LPTTL/MSI elements making the 93L2_1 useful in logic selection schemes.

TRUTH TABLE

DECODER | & il
E AgA|D T 3 3
L L L L H H H
L H L H L H H
L L H H H L H
L H H H H H L
H X X H H H H

H = HIGH Voltage Level
L = LOW Voltage Level
X = Level Does Not Affect Output

TYPICAL INPUT AND OUTPUT CIRCUITS

INPUTS EQUIVALENT CIRCUIT OUTPUTS EQUIVALENT CIRCUITS
OUTPUT LOW OUTPUT HIGH
Vee Vee
16 ko ourt
6.0 k2 240 @
IN -7 out

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
V¢ Pin Potential to Ground Pin —05Vto+7.0V
*Input Voltage (dc) —0.5V to +5.5 V
*Input Current (dc) —30 mA to +5.0-mA
Voltage Applied to Outputs (Output HIGH) —0.5V to +V ¢ value
Output Current (dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
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FAIRCHILD LPTTL/MSI ¢ 93L21

GUARANTEED OPERATING RANGES

PART NUMBER SUPPLY VOLTAGE [Vcc) TEMPERATURE
MIN. TYP. MAX.

93L21XM 4.5V 5.0V 5.5V —55°C to 125°C

93L21XC 475V 50V 5.25 V 0°Cto 75°C

X = package type; F for Flatpak, D for Caramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS CONDITIONS
MIN. {Note 4) MAX.

Vee = MIN,, IgH = —0.4 mA
VOH Output HIGH Voltage 2.4 3.6 Volts VN = V|p or V|| per Truth Table

Vee = MIN, gL =4.0 mA
VoL Output LOW Voltage 0.15 0.3‘ Volts VN = ViH of V| per Truth Table

Guaranteed Input HIGH Threshold
VIH Input HIGH Voltage 2.0 Volts Voltage for All Inputs

Guaranteed Input LOW Threshold
ViL Input LOW Voltage 0.7 Volts Voltage for All Inputs
L Input LOW Current —-0.25 —0.4 mA Vee = MAX, VIN=0.3V
WH Input HIGH Current 2.0 20 HA Vee=MAX, VIN=24V

1.0 mA Vee =MAX,ViN=5bbV

Isc Output Short Circuit Current —2.5 —-16 —25 mA Vee = MAX,, VoyT=0V
{Note 5)
tec Power Supply Current 9.0 13.2 mA Ve = MAX., All inputs at GND
NOTES:

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detaited Customer Sample Specification. A
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case’’ conditions.

3. The specified LIMITS represent the ‘““worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable
system operating ranges.

4. Typical limits are at Vcc = 5.0V, 25°C, and maximum loading.

5. Not more than one output should be shorted at a time.

SWITCHING CHARACTERISTICS (T = 25°C)

LIMITS
SYMBOL PARAMETER UNITS CONDITIONS
MIN. TYP. MAX.

tPLH Turn Off Delay A Input to Output 30 50 ns Vee =50V

tPHL Turn On Delay A Input to Output 43 65 ns CL = 15 pF, (See Fig. 1)

tPLH Turn Off Delay E Input to Output 23 40 ns Vec=5.0V

tPHL Turn On Delay E Input to Output 34 52 ns CL = 15 pF, {See Fig. 2)

SWITCHING TIME AND WAVEFORMS

All measurements are made with Voc = 5.0 V applied to Pin 16 and Pin 8 grounded. The active input is driven by a 9002 TTL gate. The input
and output pins under test are loaded with 15 pF of capacitance (this includes probe and jig capacitance).

ADDRESS INPUT TO OUTPUT

60 60
LN N et e
150 [EE] 150
> ™~ 15V - x 15v
< ‘PH < —+—
3 ST r
E o - |- - = e g 0 —
o N Vav [ S P~ PH
g . oL i o = ‘h
g 30 wIN 101 2 30
g g !
PLH

o o
£ £
[ Other Conditions: Yo
£ Pins 15, 14 = GND F4 t -
S T
g " FR

[ 0

—55 0 25 7% 128 —55 0 25 7% 125

Ta — AMBIENT TEMPERATURE —°C

Fig. 1.

ENABLE INPUT TO OUTPUT

IPUT

Ta — AMBIENT TEMPERATURE — “C

Fig. 2.

I 1

PLH outeuT
N )

Other Conditions:
Pins 2, 3= GND
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TTL/MSI 9322

QUAD TWO-INPUT MULTIPLEXER

DESCRIPTION — The TTL/MSI 9322 is a Monolithic, High Speed, Quad Two-Input Digital Multiplexer’

Circuit, constructed with the Fairchild Planar* epitaxial process. |t consists of four multiplexing
circuits with common select and enable logic; each circuit contains two inputs and one output. The
circuit uses TTL for high speed, high fan out operation and is compatible with all other members of
the Fairchild TTL family.

MULTIFUNCTION CAPABILITY®

20 ns THROUGH DELAY

ON-CHIP SELECT LOGIC DECODING

FULLY BUFFERED OUTPUTS

THE INPUT/QUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING
WITH FAIRCHILD DTL, LPDTL, TTL, AND MSI FAMILIES

o INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATIONS EFFECTS

PIN NAMES LOADING
(Note a)

§ Common Selected Input 1U.L.
E Enable (Active LOW) Inputs 1U.L
I0a: 11a, 100/ 11

i 1.U.L.
1oer 11e 10d: '1d} Multiplexer Inputs
Za, 2p, Ze, 2 Multiplexer Output (Note b) 10 U.L.

ar €bs £cs &d

Notes:
a. 1 Unit Load (U.L.) =40 uA HIGH/1.6 mA LOW
b. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor.

LOGIC SYMBOL

15 23 56 1413 1110
S It I Il I
E loalta 'ob'te locltc loa'td
1—fs 9322
Zs Zp Zc Zg
I
4 7 12 9

Vee = Pin 16
GND = Pin 8

CONNECTION DIAGRAMS
DIP (TOP VIEW)

LOGIC DIAGRAM
T
1d T'od l1e Tloc "1 Tlob "1a T '0a
® s—P Lp
O i—P t
e -iJ e bl bt b b
O=PIN NUMBERS
Zd Zc b Za
® @ ®

FLATPAK (TOP VIEW)

L e Vee 16
2 1 toa EL—115
3 20 lec T2 14
L3 e— he e 13
5 [ 'ob . (=
6 L1 lod 3 11
L2 v 0 e 27 10
s [ ono E2 s I
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FAIRCHILD TTL/MSI ¢ 9322

FUNCTIONAL DESCRIPTION — The 9322 quad 2-input multiplexer is a member of the Fairchild family of compatible Medium Scale
Integrated (MSI) digital building blocks. It provides this family with the ability to select four bits of either data or control from two sources, in
one package. The Enable input (E) is active LOW. When not activated all outputs (Z) are LOW regardless of all other inputs.

The 9322 quad 2-input multiplexer is the logical implementation of a four-pole, two position switch, with the position of the switch being set
by the logic fevels supplied to the one select input. The logic equations for the outputs are shown below:

Za=Ee(lj50S+1ge5) Zp=Ee(l{p®S+lgpe3)

Z.=E®(l1c®S+Igce 3 Zg=Ee(l{geS+Igges)
A common use of the 9322 is the moving of data from a group of registers to four common output busses. The particular register from which

the data comes is determined by the state of the select input. A less obvious use is as a function generator. The 9322 can generate four
functions of two variables with one variable common. This is useful for implementing gating functions.

TRUTH TABLE

SELECT
ENABLE INPUT INPUTS OUTPUT
E S lox hx Zx
H X X X L
L H X L L
L H X H H
L L L X L
L L H X H
H = HIGH Voltage Level

-
it

LLOW Voltage Level
Either HIGH or LOW Logic Level

X
]

TYPICAL INPUT AND OUTPUT CHARACTERISTICS

OouUTPUT OUTPUT
INPUT EQUIVALENT EQUIVALENT
EQUIVALENT CIRCUIT CIRCUIT
CIRCUIT (Output HIGH) (Output LOW)
Voo Yoo
1

out
|—

= =
< = ouT
OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE
INPUT VOLTAGE (OUTPUT HIGH) (OUTPUT LOW)
S T T 15°] L N [ Ve =50V
b IIA--;;E: 10— @ Ty " 125°C —]
E o ] - } E g ~ T, 15°C —
o T, = 15° Tp"5°C g | Ty=55°C & 1 A
A Ta® 5% g ol ™ L1 s g » / . o e —
H S 3 A
g 5 5 LD
% 2.0 ?— 2 / ? » ‘ A
=30 B> Za—f Tp=-55°C_—
Ta = 55°C [ —Ta"5°C
4.0 Tt -» = 7, -ssc 10
L 10 sec 1 L1, 125°C
=.0 - 0
2.0 0 20 40 60 80 0 20 4.0 6.0 8.0 3 o4 08 L2 L6 20
V) - INPUT VOLTAGE - VOLTS Vour - QUTPUT VOLTAGE - VOLTS Vour - OUTPUT VOLTAGE - VOLTS
Fig. 1. Fig. 2. Fig. 3.
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FAIRCHILD TTL/MSI * 9322

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
V¢ Pin Potential to Ground Pin —0.5V to+7.0V
*Input Voltage (dc) —0.5V to+5.5V
*Input Current (dc) —30 mA to +5.0 mA
Voltage Applied to Outputs (Output HIGH) —0.5V to +V ¢ value
Output Current (dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (V

PART NUMBER Vee) TEMPERATURE
MIN. TYP. MAX.

9322XM 45V 5.0V 5.5V —B5°C t0 126°C

0322XC 475V 5.0V 5.25 V 0°Cto 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS CONDITIONS
MIN. (Note 4) MAX.
Guaranteed Input HIGH Threshold
ViH Input HIGH Voltage 2.0 Volts Voltage for All Inputs
ViL input LOW Voltage 0.8 Volts Guaranteed Input LOW Threshold

Voltage for All Inputs .
Veb Input Clamp Diode Voltage —-1.5 Volts Vee = MIN, |y =—12mA, Tp = 25°C
Ve = MIN,, oy = —800 LA

VOH Output HIGH Voltage 2.4 3.6 Volts VN = V|H or V|| per Truth Table
Vee = MIN, lgL =16 mA
\Y \ . .
oL Output LOW Voltage 0.2 0.4 Volts VN = Vin or V(L per Truth Table
1 40 A Vee = MAX, ViN=24V
K Input HIGH Current ' ° " ce IN
1.0 mA Vee = MAX, VN = 5.0V
e Input LOW Current —-0.96 -1.6 mA Vee = MAX, Viy=04V
Isc Qutput Short Circuit Current -30 -60 -100 mA Vee = MAX., Voyt =0V
(los) (Note 5)
lce Power Supply Current 30 a7 mA Ve = MAX.
NOTES:

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under “‘worst case’’ conditions.

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable
system operating ranges.

4. Typical limits are at Ve = 5.0 V, 256°C, and maximum loading.

5. Not more than one output should be shorted at a time.

SWITCHING CHARACTERISTICS (Tp = 25°C)

9322XM(MIL) 9322XC(IND)

SYMBOL PARAMETER UNITS CONDITIONS
MIN. | TYP. | MAX. | MIN. | TYP. | MAX.
tPLH Turn Off Delay Input to Output 17 25 17 30 ns
(Sto2) Vec=56.0V
_ See Figure 4
tPHL Turn On Delay Input to Output 20 27 20 31 ns Cy =15pF
(Sto Z)
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FAIRCHILD TTL/MSI « 9322

Fig. 4.

tPLH/tPHL —Sto Z
Other Conditions: E = L lg=L 11=H

TURN OFF DELAY TIME
VERSUS AMBIENT TEMPERATURE

(S to 2)
o T
Ve S50V
Co"15pF
50 — 1 B
i i .
© | ; | /

My -—t —IND GRADE MAX. - —]
/154’4;[ ol | A

Uk |

w GRADE MIN.
10—+ -

i
. INDGRADE MIN.

tpyp | S10.Z 1~ TURN OFF DELAY TIME - ns

0 I H H ! |
=55 0 25 5 125

TA - AMBIENT TEMPERATURL - °C

TURN ON DELAY TIME
VERSUS AMBIENT TEMPERATURE

(Sto 2)
60
Ve 5.0V
CF 15 oF
g 5 .
2 P
z o :
8 I -
8
= % i
& i
g i _
L e TYP. | "
~
e !
b : MIL GRADE MIN. ="
5 i
0 1 IND GRADE MIN,
| S
ol ! |
55 [ 75 125

TA - AMBIENT TEMPERATURE - €

SWITCHING CHARACTERISTICS

Fig. 5.

tpLH/tPHL —Eto 2
Other Conditions: All Other Inputs HIGH

TURN OFF DELAY TIME
VERSUS AMBIENT TEMPERATURE

(E to 2)
8 T
Vee " 5.0V
z 4 CL-15pF
2
T n
= |
S u [ GRAPFE P
2z . | i
g MiL GRADE MAX. " !
T ‘
= TYP. —
}:— 8.0 f—M!L GRADE MIN. —
IND GRADE MIN. ~ * 4|
0 [
55 0 % 75 125

Tp - AMBIENT TEMPERATURE - °C

TURN ON DELAY TIME
VERSUS AMBIENT TEMPERATURE
(E to Z)

L Ve 5.0V L
ol CL -1

=

» | ‘m“s\?‘"
]~ | IND GRADE MAX __.oTra0 & ]
e~ T .
[—

|t

1 MIL GRADE MIN

 —

IND GRADE MIN

=55 4 25 5 125
Ty = AMBIENT TEMPERATURE - °C

Fag
o

lPHL(EIc?_ ) - TURN ON DELAY TIME - ns

o

Fig. 6.

tpLH/tPHL —fgto Z
Other Conditions: E=L,S$=L

TURN OFF DELAY TIME
VERSUS AMBIENT TEMPERATURE

(ig to 2)
8
L veersav
< =
© ol o -nw
o
= i
- H i
> i |
= » —
5 | ! .
5 l oW
= % s
E} P QA0
" P w8
] —— |
2 YP L
=80 .
K= IND GRADEMIN | ———
1 "TRTL GRADE MIN
0 L 1 i
55 o [ 125

Ty, - AMBIENT TEMPERATURE - °C

TURN ON DELAY TIME
VERSUS AMBIENT TEMPERATURE

(igto 2)

'3 ' |
2 | Vee =50V ]
Toal Gt
£ }
Z
z
z ® |
z } |
2l \
o
E 2 |
g
: [ IND GRADE MAX | _
N — e
z 1L GRADE MAX
= yp| ML GRADE
E o A

MIL GRABE MIN - ot

0 | | |

” i » 125

Ty - AMBIENT TEMPERATURE - "C
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LPTTL/MSI 93L22

LOW POWER QUAD TWO-INPUT MULTIPLEXER

DESCRIPTION — The LPTTL/MSI 93L22 is a monolithic, medium speed, Quad Two-Input Digital
Multiptexer, constructed with the Fairchild Planar* epitaxial process. It consists of four multiplexing
circuits with common select and enable logic. Each circuit contains two inputs and one output. The
circuit uses TTL technology and is compatible with the Fairchild TTL family.

LOGIC SYMBOL

15,10 11 13 14 6 5 3 2
L1 I Il
E Tiglog Tic loc liv lob l1a Toa
1— S0 93122

e MULTIFUNCTION CAPABILITY
e ON-CHIP SELECT LOGIC DECODING
e TYPICAL PROPAGATION DELAY OF 44 ns o
e TYPICAL POWER DISSIPATION OF 45 mW Vce =Pin16
e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS GND =Pin 8
e ALL CERAMIC “HERMETIC” 16-LEAD DUAL IN-LINE AND FLAT PACKAGES
e TTL COMPATIBLE CONNECTION DIAGRAMS
DIP (TOP VIEW)
—
10s, vecld 16
2o, e[ 1s
3gh, o a4
LOADING 4z h A3
5o z 2
PIN NAMES HIGH LOwW EI b e (11
So Common Select Input 05U.L. | 0.25U.L. 60" o 11
E Enable (Active LOW) Input 0.5U.L. 0.25 U.L. 7072 hy[3 10
o, 14 Multiplexers Inputs 0.5 U.L. 0.25 U.L. 8 [JGND z, 9
Zz Multiplexer Qutput 10 U.L. 2.5 U.L.
1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW
LOGIC DIAGRAM FLATPAK (TOP VIEW)
E loa 'ta oo ‘v loc e lod ha
é@ @1® ©1® @ Jwiw
1 ° 79 s B
® - 7 7 1 o ce
50°_>°_L_‘Vl 1t .11 11 1 2|::|0a EE1s
3 |1a lOC } 14
4 é z, A s
5 oy, 744 e B
ey, log/—u
7% =10
® @ @ ® sJono L9
Za Zp Zc Zq O = Pin Numbers

8-121

*Planar is a patented Fairchild process.




FAIRCHILD LPTTL/MSI « 93L22

FUNCTIONAL DESCRIPTION — The 93L22 quad two-input multiplexer is a member of the Fairchild family of low power medium scale
integrated digital bu_ilding blocks. It p_rovides, in one package, the ability to select four bits of either data or control from four 2-bit sources.
The enable input (E) is active LOW. When not activated all outputs (Z) are LOW regardless of all other inputs. The 93L22 quad two input
multiplexer is the logical implementation of a four-pole two position switch, with the position of the switch being set by the logic level supplied
to the one select input. The logic equations for the outputs are shown below:

Za=E-(l13°S0+10a°50) Zp=E-(l4p-So+lop*80) Zc=E - (l1c-So+1oc S0 Zg=E - (l14-So+lod * So

A common use of the 93L22 is the moving of data from two registers to common output busses. The particular register from which the data
came would be determined by the state of the select input. A less obvious use is a function generator. The 93L22 can generate four functions of
two variables with one variable common. This is useful implementing gating functions.

TRUTH TABLE
Identical for Each Multiplexer

ENABLE SELECT INPUTS OUTPUT
INPUT
E So oy iy 2y
H X X X L
L H X L L
L H X H H
L L L X L
L L H X H
H = HIGH voltage level X = Level does not affect output
L = LOW voltage level Y=ab,c,d

TYPICAL INPUT AND OUTPUT CHARACTERISTICS

INPUTS OUTPUTS
EQUIVALENT CIRCUIT EQUIVALENT CIRCUITS
OUTPUT LOW OUTPUT HIGH
Vee
Vee ouT

16k
2409

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Ve Pin Potential to Ground Pin —0.5V to +7.0V
*Input Voltage (dc) —0.5V to +5.5V
*Input Current (dc) —30 mA to +5.0 mA
Voltage Applied to Outputs (Output HIGH) —0.5V to +V¢ value
Output Current {dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.

8-122




FAIRCHILD LPTTL/MSI « 93L22

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (V¢g)

PART NUMBER MIN. TYP. MAX. TEMPERATURE
93L22XM 45V 50V 55V —55°C to 125°C
93L22XC 475V 50V 5.25 V 0°Cto 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS

SYMBOL PARAMETER MIN. [ TYP. (Note 4) | MAX. [UNITS CONDITIONS
VOH Output HIGH Voltage 2.4 3.6 Volts | Vec =MIN,, 1IoH = —0.4 mA

VIN = V|H or V|L per Truth Table
VoL Output LOW Voltage 0.16 0.3 Volts | Vg =MIN,, IgL =4.0mA

VN = V|H or VL per Truth Table
ViH Input HIGH Voltage 2.0 Volts | Guaranteed input HIGH voltage for all inputs
ViL Input I.OW Voltage 0.7 Volts | Guaranteed input LOW voltage for all inputs
" Input LOW Current ~0.25 ~04 | mA | Vge=MAX, V)N =03V '
WH Input HIGH Current 2.0 20 MA Ve = MAX., VN =2.4V

1.0 mA Vce = MAX, VN =6.5V

Isc (Note 5) | Output Short Circuit Current -10 -21 -40 mA Vee = MAX,, VouyT = 0.0V
Ice Power Supply Current 9.0 13.2 mA Ve = MAX.

NOTES:

(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under '‘worst case'’ conditions.

(3) The specified LIMITS represent the ‘‘worst case’” value for the parameter. Since these ‘‘worst case’’ values nhormally occur at the
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system
operating ranges.

(4) Typical limits are at Vcc = 5.0 V, 25°C, and max. loading.

(5) Not more than one output should be shorted at a time.

SWITCHING CHARACTERISTICS (Tp = 25°C)

LIMITS
SYMBOL PARAMETER MIN. TYP. MAX. UNITS CONDITIONS
tpLH (Sp to Z) Turn Off Deiay Input to Output 26 36 ns Vec =50V
tpHL (Sp to 2) Turn On Delay Input to Output 36 49 ns Cp=15pF

SWITCHING TIME WAVEFORMS

Spto Z

1.5V 1.6V

~tpLpi- <l tpHLl-

VouT
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TTL/MSI 9324
5-BIT COMPARATOR

DESCRIPTION — The TTL/MSI 9324 is a High Speed Expandable Comparator which provides

comparison between two 5-bit words and gives three outputs, “‘less than'’, “‘greater than’ and ‘‘equal
to”. A HIGH level on the active LOW enable input forces all three outputs LOW.

e THREE SEPARATE OUTPUTS...A<B,A>B,A=B

e EASILY EXPANDABLE

e ACTIVE LOW LEVEL ENABLE INPUT

e HIGH DRIVE OUTPUT CIRCUITRY

® |INPUT CLAMP DIODES LIMIT HIGH SPEED

® TERMINATION EFFECTS

¢ COMPATIBLE WITH FAIRCHILD DTL, LPDTL, TTL, AND MSI FAMILIES

PIN NAMES LOADING
(Note a)

E Enable (Active LOW) Input 2U.L

Ag, A1, Ag, A3, Ag Word A Parallel Inputs 2U.L.

Bp, B1, B2, B3, Bg Word B Parallel Inputs 2U.L.

A<B A Less Than B Qutput (Note b) 10 U.L.

A>B A Greater Than B Output (Note b) 10 U.L.

A=B A Equal to B Output (Note b} 10U.L.

Notes:

a. 1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW
b. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor

1 —ofE 9324

LOGIC SYMBOL

13121110 9 3 4 5

[LI]1

Ag A1 Az Az Aq  Bg B; By B3 B

A>B A<B A=B

Vee = Pin 16
GND =Pin 8

CONNECTION DIAGRAMS
DIP (TOP VIEW)

LOGIC DIAGRAM

A A3

® (O] @ [©] &)

H == %
H =) !
D i
A
® ® 1® ® ® O =PIN NUMBERS
8, 8, B, 8, 8,

FLATPAK (TOP VIEW)

s> PN 1
ses Az
1184 a3 T—Fo
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FAIRCHILD TTL/MSI « 9324

FUNCTIONAL DESCRIPTION — The 9324 5-bit comparator uses combinational circuitry to directly generate *‘A greater than B’ and ‘A less
than B’" outputs. As evident from the logic diagram, these outputs are generated in only three gate delays. The A equals B’ output is
generated in one additional gate delay by decoding the ‘’A neither less than nor greater than B'’ condition with a NOR gate. All three outputs
are activated by the active LOW Enable input (E).

Tying the A > B output from one device into an A input on another device and the A < B output into the corresponding B input permits easy
expansion.

The A4 and By inputs are the most significant inputs and Ag, B the least significant. Thus if Ag is HIGH and B4 is LOW, the A > B output
will be HIGH regardiess of all other inputs except E.

TRUTH TABLE

E Ay By A<B A>B A=8B
H X X L L L
L Word A= Word B L L H
L Word A > Word B L H L
L Word B > Word A H L L
H = HIGH Voltage Level
L = LOW Voltage Level
X = Either HIGH or LOW Voltage Level

TYPICAL INPUT AND OUTPUT CHARACTERISTICS

INPUT OUTPUT OUTPUT
EQUIVALENT EQUIVALENT EQUIVALENT
CIRCUIT CIRCUIT CIRCUIT
(Output HIGH) {Output LOW)
vee vee vee ouT

ouTt

OUTPUT CURRENT VERSUS

OUTPUT CURRENT VERSUS

INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE
INPUT VOLTAGE (OUTPUT HIGH) - (OUTPUT LOW)
S I -55°C NI 15°C
10 : T ey
%°C 0 L ® %gf’j
z 0 1% c; L;g C I I || ﬁ l::zii b L o“ct
= -1.0 Z . g & ]
5 g / g o
3-20 7 s - / = T [s5C—
%-3.0 i —‘Z?"C | %40 // § © | s {
P .- g [we- %—-55 ¢ ) 2 o
[~ s5°c = 5 » e
5.0 b—p Foe | 1 | o
6.0 -40 I 0
2.0 0 20 40 60 80 0 L0 20 30 40 50 60 0 04 08 12 L6 20

V| - INPUT VOLTAGE - VOLTS

Fig. 1.

Voyr - OUTPUT VOLTAGE - VOLTS

Fig. 2.

Vour ~ OUTPUT VOLTAGE - V

Fig. 3.
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ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature

Temperature (Ambient) Under Bias
Ve Pin Potential to Ground Pin
*Input Volt.ge {dc)

*Input Current (dc)

Voltage Applied to Outputs (Output HIGH)

—65°C to +150°C
—55°C to +1256°C
—0.5Vto+7.0V
—~C5BV to+5.5V
—30 mA to +5.0 mA
—0.5 V to +V¢c value

Output Current (dc) (Output LOW) +30 mA
*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
GUARANTEED OPERATING RANGES
LY VOLTAGE (V
PART NUMBER SUPP L Wee) TEMPERATURE
MIN. TYP. MAX.

9324XM 45V 5.0V 5.5V —55°C to 125°C
9324XC 475V 5.0V 5.25V 0°Cto 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS CONDITIONS
MIN. (Note 4) MAX.

Guaranteed Input HIGH Threshold
VIH Input HIGH Voltage 2.0 Volts Voltage for All Inputs

Guaranteed Input LOW Threshold
ViL Input LOW Voltage 0.8 Volts Voltage for All Inputs
Vep Input Clamp Diode Voltage -1.5 Volts Vee =MIN, IIN =—12mA,Tp= 25°C

Vee = MIN., IgoH = —800 uA
VOH Output HIGH Voltage 2.4 3.6 Volts VIN = Vi or V)L per Truth Table

Vee = MIN, IgL = 16 mA
VoL Output LOW Voltage 0.2 0.4 Volts ViN = V|H or V)L per Truth Table
hH Input HIGH Current 20 80 pA Vee = MAX, VIN=24V

1.0 mA Vee = MAX, VIN=5.0V

hL Input LOW Current -1.92 -3.2 mA Ve =MAX, VIN=04V
Isc Output Short Circuit Current _ _
(igs) (Note 5) 20 —50 —-70 mA Vee = MAX., VouT =0V
lcc Power Supply Current 40 81 mA Ve = MAX.
NOTES:

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.
2. Conditions for testing, not shown in the table, are chosen to guarantee operation under “‘worst case’’ conditions.

3.

The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these '‘worst case’’ values normally occur at the

temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable

system operating ranges.

Typical limits are at Vg = 5.0 V, 25°C, and maximum loading.
Not more than one output shouid be shorted at a time.

SWITCHING CHARACTERISTICS (T = 25°C)
SYMBOL PARAMETER 9324XM 9324xC UNITS CON ION
MIN. TYP. MAX. MIN, TYP. MAX. : DIt S
tPLH Turn Off Delay Input to Qutput 40 45 40 48 ns
(A to A =B) Vee =50V
PHL Turn On Delay Input to Output 35 42 35 45 ns Cp =15 pF
(Ag to A =B)
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(PLH(E to A =B) - TURN OFF DELAY TIME - ns

tpLH/tPHL— Eto A=8B

VinE
INT sy
(PINT)

e ~! oy |~

Vout A=B  .5v

(PIN 14)

Other Conditions:

All Other Inputs HIGH

TURN OFF DELAY TIME

SWITCHING CHARACTERISTICS

v

tPLH/tPHL — A2to A> B

IN-A2

15V 15V
15V (PIN 11}
~{teinf~- | tonL -
VouT-AB
15v
L5v s L5V

TURN ON DELAY TIME

TURN OFF DELAY TIME

Other Conditions: Pin 1, 5= GND
All Other Inputs HIGH

TURN ON DELAY TIME

VERSUS VERSUS VERSUS VERSUS
AMBIENT TEMPERATURE AMBIENT TEMPERATURE AMBIENT TEMPERATURE AMBIENT TEMPERATURE
(ETOA=8B) (ETOA=8B) (A2 TOA >B) (A2 TOA >8B)

CL " 15pF CL - 159 C, - 159 ¢, - 155
_vtc -5D.Fov 2 vtc =5.0v T 2 VE, 5.0V T 1e ch( =sp.nv" [ T
1 N é 50 ) ] % 50 T T ‘§ 50 T ]
: . 5. e A 5 o L
MAX. a8 & MAX.| 7 =
A g & AT lE T
- E % Z 2 A Z 3 -
/ 3 2 YR, | 2
- L W/ & N BRE w1 % T MAX._
- "2 MAX. AN — < 20 = —1YP —
L1 L3 —— B - r N
-y MIN_ o — TYP. Pt o <
m————— £ v~ 3 g S T
0 0
5 25 125 =55 25 125 55 2% 125 =55 2 125
Tp - AMBIENT TEMPERATURE - °C Tp - AMBIENT TEMPERATURE - °c Tp, - AMBIENT TEMPERATURE - °C Tp, - AMBIENT TEMPERATURE - °C
Fig. 4. Fig. 5.

tory Ay to A<B) TURN OFF DELAY TIME - ns

tpLH/tPHL — A2 to A<B

tPLH/tPHL — A2to A=B

Vin-A2 1.5V 1.5V VIN-A
(PIN 11) ("':‘:\‘ 12“ 1.5V 1.5V
~teul =t - ~tpLut- | tow |-
Vout AB L6V 1.5V VouTA=B 1.5V 1.5¢
(PIN 2) (PIN 14)
Other Conditions: Pin 1= GND Other Conditions: Pin 1= GND

All Other Inputs HIGH

TURN OFF DELAY TIME

TURN ON DELAY TIME

TURN OFF DELAY TIME

All Other Inputs HIGH

TURN ON DELAY TIME

VERSUS VERSUS VERSUS VERSUS
AMBIENT TEMPERATURE AMBIENT TEMPERATURE AMBIENT TEMPERATURE AMBIENT TEMPERATURE
(A2 TOA <B) (A2 TO A <B) (A TO A=B) (A2 TOA=B)
— 0 ———— — 60 ——
¢, - 15 CL 159 CL 15 ¢, 15
ke - 5pfov )741 2 [ esov e v -5P.Fov‘4“ - MAX“I = . ST Sov % .
P 5 40 2 40 > ) TYP. —
. & b MNL 4] 2
S L B -1 B & 1- a “MIN, =
=] 1 R BN e e g ]
e S E ) |2 g7 BEEE
] - e | % g s ]
2 2 <
| E— é\; e - é\l 1 k-] N - | I B
o T £
z 0 Euw =10 -
2 z - L | B
55 » 125 55 » 1% 55 S = s ) 5
Tp - AMBIENT TEMPERATURE - °C Tp = AMBIENT TEMPERATURE - °C T - AMBIENT TEMPERATURE - °C Tp = AMBIENT TEMPERATURE - °C
Fig. 6 Fig. 7.
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LPTTL/MSI 93L24
LOW POWER 5-BIT COMPARATOR

DESCRIPTION — The LPTTL/MSI 93L24 is a Medium Speed Expandable Comparator which provides

comparison between two 5-bit words and gives three outputs, “‘less than’,

T

greater than'’, and “‘equal

to’'. A HIGH level on the active LOW enable input forces all three outputs LOW.

PIN NAMES

E

Ag, A1, A2, Az, Ag
Bo, B1, B2, B3, Bg
A<B

A>B

A=B

THREE SEPARATE OUTPUTS...A<B,A>B,A=8B
EASILY EXPANDABLE

ACTIVE LOW-LEVEL ENABLE INPUT

HIGH DRIVE OUTPUT CIRCUITRY

TYPICAL PROPAGATION DELAY OF 55 ns (A > B)
TYPICAL POWER DISSIPATION OF 52 mW

INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS

ALL CERAMIC “HERMETIC" 16-LEAD DUAL IN-LINE AND FLAT PACKAGES
TTL COMPATIBLE

Enable {Active LOW) Input
Word A Parallel Inputs
Word B Parallel Inputs

A Less than B Output

A Greater than B Output

A Equal to B Output

1 Unit Load (U.L.) = 40uA HIGH/1.6mA LOW.

LOADING __
HIGH] LOW
—l
1.0 U.L.
1.0U.L.| 05 U.L.
1.0U.L.|] 0.5 U.L.
9 U.L.[2.25 U.L.
9UuU.L.|225U.L.
10 U.LI 25 U.L.

LOGIC SYMBOL

12 1110 9 3 45 6 7

Ag A1 Ag AzAg By By By B3 By

1—ofE 93124

Vee = Pin 16
GND = Pin 8

05 U.L.

CONNECTION DIAGRAMS

DIP (TOP VIEW)

[ 116
15
jm
[ 113
[ 12
[ ]+
[]10
RE

LOGIC DIAGRAM
A, Ay A, A Ao
® ® ®
=g Sl ]
v r_)
|-
us
Z
. 2}
=D
® ® ® ® ®
By B, 8, B, By

O=PIN NUMBERS

FLATPAK(TOP VIEW)

5182 ol s |}
L] — A2 In
7d54 Asl——Jo
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FAIRCHILD LPTTL/MSI «93L24

FUNCTIONAL DESCRIPTION — The 93L24 5-bit comparator uses combinational circuitry to directly generate ‘‘A greater than B and ""A
less than B’ outputs. As evident from the logic diagram, these outputs are generated in only three gate delays. The A equals B"' output is
generated in one additional gate delay by decgding the ““A neither less than nor greater than B’' condition with a NOR gate. All three outputs

are activated by the active LOW enable input (E).

Tying the A > B output from one device into an A input on another device and the A < B output into the corresponding B input permits easy

expansion as shown in Figure 1.

The A4 and By inputs are the most significant inputs and Ag, Bg the least significant. Thus if Ag is HIGH and B4 is LOW, the A > B output

will be HIGH regardless of all other inputs except E.

TRUTH TABLE

A B

X X
Word A = Word B
Word A > Word B
Word A < Word B

- I |m
T - r rr|A
rTrr|v

rr I r

LOW Voltage Level
HIGH Voltage Level
Either HIGH or LOW Voltage Level

Ir
it

TYPICAL INPUT AND OUTPUT CIRCUITS

INPUTS EQUIVALENT CIRCUIT
OUTPUT HIGH

Vee

16k$2 16k§2

OUTPUTS EQUIVALENT CIRCUITS

OUTPUT LOW

ouT

ABSOLUTE MAXIMUM RATINGS {above which the useful life may be impaired)
Storage Temperature
Temperature (Ambient) Under Bias
Vg Pin Potential to Ground Pin
*Input Voltage (dc)
*Input Current (dc)
Voltage Applied to Outputs (Output HIGH)

—65°C to +150°C
—55°C to +125°C
—-05Vto+7.0V
—0.5V to+b5.5 V
—30 mA to +5.0 mA
—0.5 V to +V¢ value

Output Current {dc) (Output LOW) +30 mA
*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
GUARANTEED OPERATING RANGES
ER SUPPLY VOLTAGE (V) TEMPERATURE
PART NUMB MIN. TYP, MAX.
93L.24XM 4.5V 5.0V 5.5V —55°C t0 125°C
93L24XC 4.75 V 5.0V 5.25 V 0°Cto 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
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FAIRCHILD LPTTL/MSI ¢ 93L24

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS

SYMBOL PARAMETER TYP. UNITS CONDITIONS
MIN, (Note 4) MAX.

Vee=MIN.Ioy=-0.4mA(Pin 14), Ig=
VOH Output HIGH Voltage 2.4 3.6 Volts | ~0-36mA(Pin 2&15), ViN=ViH or ViL
per Truth Table

Vee = MIN,, IoL = 4.0 mA (Pin 14)
VoL Output LOW Voltage 0.15 0.3 Volts loL = 3.6 mA (Pins 2 & 15)
VN = V|H or V|| per Truth Table

Guaranteed Input HIGH Threshold

VIiH Input HIGH Voltage 2.0 Volts Voltage for All Inputs
Guaranteed Input LOW Threshold
ViL Input LOW Voltage 0.7 Volts Voltage for All Inputs
I Input LOW Current -0.5 -0.8 mA Vee = MAX, Viy=0.3V
lIH Input HIGH Current 4.0 40 KA Vec = MAX, ViN =24V
1.0 mA Vee = MAX, Vi =565V

Isc Output Short Circuit Current _ - _ _ _

(Note 5) 10 22 40 mA Vee = MAX, VouyTt=0V
Icc Power Supply Current 10.4 21 mA Vee = MAX.
NOTES:

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘worst case’’ conditions.

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable
system operating ranges.

4. Typical limits are at Vo = 5.0V, 25°C, and maximum loading.

5. Not more than one output should be shorted at a time.

SWITCHING CHARACTERISTICS (Ta = 25°C)

SYMBOL PARAMETER LIMITS UNITS CONDITIONS
MIN. TYP. MAX.

tPLH Enable to Output 21 32 ns

tPHL (E to A=B) 22 35 ns

tPLH Data to Output 35 54 ns

tPHL (Ao to A > B) 50 75 ns CL=15pF

tPLH Data to Output 46 70 ns Ve =50V

tPHL (A to A < B) 51 77 ns

tPLH Data to Output 65 100 ns

tPHL (Ag to A = B) 68 102 ns

SERIAL EXPANSION OF 93L24 FOR LONGER WORD LENGTHS

Ag AL A2 A3 Ag Bg By By By By A5 Ag A; Ag  Bs Bg By Bg Ag AjpA11A12 Bg BioB11Bi2

‘JJ R 1R
] ]

AQA| A2A3As BBy B283B4 A0A| A2A3A4 B B;B28384 AgAj A2A34q 8)8283B4

_EO E 93124 5-BIT COMPARATOR _[d E  93L24 5-BIT COMPARATOR E  93L24 5-BIT COMPARATOR
— AB A<B A=B =L A2B A<B A-B .[._O AB A<B A=B

A>B A<B A=B

OUTPUTS APPLICABLE TO ENTIRE WORD

For each additional 93L24 added four extra bits can be accommodated.

Fig. 1.
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TTL/MSI 9328
DUAL 8-BIT SHIFT REGISTER

DESCRIPTION — The 9328 is a high speed serial storage element providing 16 bits of storage in the LOGIC SYMBOL
form of two 8-bit registers that will shift at greater than 20 MHz rates. The multi-functional capability
-of this device is provided by several features: 1) Additional gating is provided at the input to both shift 13 1112
registers so that the input is easily multiplexed between two sources. 2) The clock of each register may
be provided separately or together. 3) Both the true and complementary outputs are provided from © Ds Do D1q, b 14
each 8-bit register, and both registers may be master cleared from a common input. 9 CP eas ;o1
MR
e 20 MHz SHIFT FREQUENCY ' o s
e TWO INPUT MULTIPLEXER PROVIDED AT DATA INPUT OF EACH REGISTER . [! Dl
e GATED CLOCK INPUT CIRCUITRY e s 9323 ' agf—3
e BOTH TRUE AND COMPLEMENTARY OUTPUTS PROVIDED FROM LAST BIT OF EACH ] VR sjo— 2
REGISTER T
e ASYNCHRONOUS MASTER RESET COMMON TO BOTH REGISTERS
e TYPICAL POWER DISSIPATION OF 300 mW Vce = Pin 16
e TTL COMPATIBLE Gnd=Pin 8
e INPUT DIODE CLAMPING CONNECTION DIAGRAMS
DIP (TOP VIEW)
LOADING
PIN NAMES (Note a)
Ds Data Select Input 2 U.L.
Do, D4 Data Inputs 1U.L
cpP Clock (Active HIGH) Going Edge Input
Common (Pin 9) 3U.L < 7
Separate (Pins 7 and 10) 1.5 U.L. z A
Master Reset (Active LOW) Input 1 U.L. Y z
Q7 Last Stage Output (Note b) 10 U.L.
a7 Complementary Output (Note b) 10 U.L.
NOTES
a. 1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW
b. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor
LOGIC DIAGRAM FLATPAK (TOP VIEW)
D|® l‘>°—‘5 Qg Q Q, s Qg Qq s Qg s Qg Q7 F—
. ® 4CP —cp 4CP 'S (G cp cp ce —ce 1:‘,\‘@ Veef—1's
° F OJ—R Cp Aijor Coozo-%a CoYsjoHR CpAoHr ColsloHr Co%joHr Co9lo— @ 219 [o7Y s 13
. Y T ? T i i T 3% o —a
I e Y P 1
0 S Q. Q Q, s Qg S Qg 8 Qy @ g s e ;E
D, D,
Hee cP e Lice cp cp cp e o
7 cP cP I'\U
0—r_Co Uijo—{r CDOQL— R ¢p93Jo—{r Co%jo—{r Cojo—{r Cpl R Cp%7jO0— @ . . ce 9
M
i - ? =
QO = Pin Numbers
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TTL/MSI « 9328

FUNCTIONAL DESCRIPTION — The two 8-bit shift registers have a common clock input (pin 9) and separate clock inputs (pins 10 and 7).
The clocking of each register is controlled by the OR function of the separate and the common clock input. Each register is composed of eight
clocked RS master/slave flip-flops and a number of gates. The clock OR gate drives the eight clock inputs of the flip-flops in parallel. When the
two clock inputs (the separate and the common) to the OR gate are LOW, the slave latches are steady, but data can enter the master latches via
the R and S input. During the first LOW to HIGH transition of either, or both simultaneously, of the two clock inputs, the data inputs (R and
S) are inhibited so that a later change in input data will not affect the master; then the now trapped information in the master is transferred to
the slave. When the transfer is complete, both the master and the slave are steady as long as either or both clock inputs remain HIGH. During
the HIGH to LOW transition of the last remaining HIGH clock input, the transfer path from master to slave is inhibited first, leaving the slave
steady in its present state. The data inputs (R and S) are enabled so that new data can enter the master. Either of the clock inputs can be used
as clock inhibit inputs by applying a logic HIGH signal. Each 8-bit shift register has a two input multiplexer in front of the serial data input. The
two data inputs Dg and D1 are controlled by the data select input (Dg) following the Boolean expression:

Serial data in: Sp = DgDg + DgD1

An asynchronous master reset is provided which, when activated by a LOW logic level, will clear all sixteen stages independently of any other
input signal.

TRUTH TABLE
SHIFT SELECTION

Dg Dg D3 | Q7 (ty+g)
L L X L
L H X H
H X L L
H X H H

n+8 = Indicates state after eight clock pulse
L = LOW voltage level

H = HIGH voltage level

X = Either HIGH or LOW voltage tevel

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature {Ambient) &Jnder Bias —55°C to +125°C
Vg Pin Potential to Ground Pin —05Vto+7.0V
*Input Voltage (dc) —0.5V to+56.5V
*Input Current (dc) —30 mA to +5.0 mA
Voltage Applied to Outputs (OQutput HIGH) —0.5V to +V value
Output Current (dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (V¢g)

PART NUMBER TEMPERATURE
MIN. TYP. MAX.

9328XM 4.5V 50V 55V -55°C to 125°C

9328XC 475V 5.0V 525V 0°C to 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Inforrnation Section for packages available on this product.
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TTL/MSI « 9328

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless otherwise noted)

LIMITS
SYMBOL PARAMETER : TYP. UNITS CONDITIONS
MIN. (Note 4) MAX.
Guaranteed Input HIGH Threshold
\Y
IH Input HIGH Voltage 2.0 Volts Voltage for All Inputs
Guaranteed Input LOW Threshold
\ 0. Volt
it Input LOW Voltage 8 ols Voltage for Ali Inputs
Vcp Input Clamp Diode Voltage -15 Volts Vee = MIN., |y = —12mA, Ta = 25°C
Voo = @IN, IgH = 800 pA
\Y Output HIGH Volt . .
OH utput HIGH Voltage 24 3.6 Volts VIN = Vih or VL per Truth Table
VGe = MIN, IgL = 16 mA o
\Y Output LOW Volt . 0.4 \Y
oL utpy oltage 02 olts VIN = Vi or Vy per Truth Table
HH tnput HIGH Current uA Vee = MAX, VN = 24V
MR, Dg, D4 10 40
CP (Pins 7 & 10) 15 60
Ds 20 80
CP (Pin 9} 30 120 -
Input HIGH Current all inputs 1.0 mA Vee = MAX, Vy = 5.0V
1T Input LOW Current mA Vee = MAX, Viy = 04V
MR, Dg, D1 -0.96 -1.6
CP (Pins 7 & 10) -1.44 -2.4
Ds -1.92 -3.2
CP (Pin 9) -2.88 -4.8
:lsgs) Output Short Circuit Current (Note 5) ~20 -50 -70 mA Vee = MAX., VouTt = 0.0V
icc Power Supply Current 60 77 mA Vee = MAX. T
NOTES:

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under "‘worst case’’ conditions.

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable
system operating ranges.

4. Typical limits are at Vcc = 5.0 V, 26°C, and maximum loading.

5. Not more than one output should be shorted at a time.

SWITCHING CHARACTERISTICS (Ta = 25°C)

LIMITS
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX.
tpLH Turn Off Delay Clock to Qutput 13 20 ns )
tPHL Turn On Delay Clock to Output 22 35 ns Fig. 1 Vec=50V
Turn On Delay Master Reset to . ) CL=15pF
tPPHL Q Output 35 50 ns Fig. 2
fsr Shift Right Frequency 20 30 MHz Fig. 1
SWITCHING SET-UP REQUIREMENTS (Tp = 25°C)
LIMITS
SYMBOL PARAMETER - UNITS TEST CONDITIONS
MIN. TYP. MAX.
tow (CP) Clock Pulse Width 25 17 ns Fig. 1
tow (MR) Master Reset Pulse Width with
30 20 ns
(CPH) Clock HIGH Fig. 2
tpw (MR) Master Reset Pulse Width '
) 40 24 ns Vee =50V
(CPL) with Clock LOW
ts (Data) Set-up Time Data to Clock 20 10 ns Fin. 3
ig.
tp (Data) Hold Time Data to Clock 0 ns 9
trec (MR) Recovery Time Master Reset to Clock 33 19 ns Fig. 2

SET-UP TIME (tg) is defined as the minimum time required for the correct logic level to be present at the logic input prior to the clock transi-
tion from LOW to HIGH in order to be recognized and transferred to the outputs.

HOLD TIME (ty) is defined as the minimurn time following the clock transition from LOW to HIGH that the logic level must be maintained at
the input in order to insure continued recognition. A negative Hold Time indicates that the correct logic level may be released prior to the clock
transition from LOW to HIGH and still be recognized.

RECOVERY TIME (tec) is defined as the minimum time required between the end of the reset pulse and the clock transition from LOW to
HIGH in order to recognize and transfer HIGH Data to the Q outputs.
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TTL/MSI « 9328

SWITCHING WAVEFORMS

CLOCK TO OUTPUT DELAYS AND MINIMUM CLOCK PULSE WIDTH

1—~‘P LH(Q7) ——‘ Ik PHL(Q;)

Q - - - — i — — —— i —— — — — — — — — — — — *-——————— 15V
}<—!PHL(07) l———'PLH(Oﬂ

0; — __*_____________________,____________%____ 15V

OTHER CONDITIONS: Q7 is connected to Dq. Other clock is LOW.

Fig. 1

WR  —

MASTER RESET TO OUTPUT TURN ON DELAY AND MINIMUM MASTER RESET PULSE WIDTHS

t tre
_.i 'ﬂ;pw(CPH) ‘pw(CPL)—F:1 1‘_ ©

-\ \__7’_ _____
_—| ‘&tpuum; —= }-—‘Puuﬁﬁ;
R —_—_—__—_‘“———___——_:%:t*:__

OTHER CONDITIONS: Dg, D4, Dg are HIGH. Other clock inputis LOW.

Fig. 2

T

SET-UP TIME (tg) AND HOLD TIME (t,) FOR DATA INPUTS

= 1\ T

Wy H)

T Y
R ruLs /

NOTE: The shaded areas indicate when the input is permitted to change for predictable output performance.

OTHER CONDITIONS: MR = HIGH, other clock input is LOW.

Fig. 3
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LPTTL/MSI 93L28
LOW POWER DUAL 8-BIT SHIFT REGISTER

DESCRIPTION — The LPTTL/MSI 93L28 is a medium speed Serial Storage Element providing six- LOGIC SYMBOL
teen bits of storage in the form of two 8-bit registers that will shift at greater than 5 MHz rates. The 51
multi-functional capability of this device is provided by several features: 1) Additional gating is at the | |

input to both shift registers so that the input is easily multiplexed between two sources. 2) The clock Bs g 01, f—1a
of each register may be provided separately or together. 3) Both the true and complementary outputs Pa— 1 =P .
are provided from each 8-bit register, and both registers may be master reset from a common input. MR l
, I
4 6 5
e 10 MHz TYPICAL SHIFT FREQUENCY Dls JO DI‘
e TWO-INPUT MULTIPLEXER PROVIDED AT DATA INPUT OF EACH REGISTER : R
e GATED CLOCK INPUT CIRCUITRY ] WA ojo—:
e BOTH TRUE AND COMPLEMENTARY OUTPUTS PROVIDED FROM LAST BIT OF EACH
REGISTER

¢ ASYNCHRONOUS MASTER RESET COMMON TO BOTH REGISTERS Vce = PIN 16
e TYPICAL POWER DISSIPATION OF 80 mW GND=PINB
e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS CONNECTION DIAGRAMS
e ALL CERAMIC “HERMETIC" 16-LEAD DUAL IN-LINE AND FLAT PACKAGES

DIP (TOP VIEW)
e TTL COMPATIBLE

PIN NAMES ) LOADING
HIGH LOW
Dg Data Select Input 10U.L| O5U.L. « 2
Do, D1 Data Inputs 0.5U.L.| 0.25 U.L. g s
cP Clock (Active HIGH Going Edge) Input o 4
Common 1.5 U.L.| 0.75 U.L. * h
Separate 0.75 U.L.J0.375 U.L.
MR Master Reset (Active LOW) Input 05U.L| 025 U.L.
Q7 Last Stage Output 80uU.L| 20U.L.
67 Complementary Output 80 U.L.I 2.0U.L.

1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW.

LOGIC DIAGRAM FLATPAK (TOP VIEW)
01@ s oo o s Js o A 9l— @
Hee o ce Her cp -
) m— VEC e 16
cpQ cp0 cpleddr cpo CpQ - -
0"\-R§10 RTDzo-u-n?Dso- TD"O.‘ RI?7°_@ oY — s
l ! — of=u |,
~
g s C—os os 3 13 é
v — -
7 o =
ryon B ¥ e R s s o oo g g m— Ot o 12 | 5
6 e 00 Po g 11
Her Uer Uer Ucr Hce cp Uce
7 Lo cp cP fad 10
R CpO & CpQ R CpQ 7 CoQ & CoO, r ¢p%Jo—R cooJo— — ] cp
o ?DI %20—1 §3 §40— 5 95jo—]r_Co | ?07 @ 8 C GND o P

O = PIN NUMBERS
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FAIRCHILD LPTTL/MSI ¢ 93128

FUNCTIONAL DESCRIPTION — The two 8-bit shift registers have a common clock input (pin 9) and separate clock inputs (pins 10 & 7). The
clocking of each register is controlled by the OR function of the separate and the common clock input. Each register is composed of eight
clocked RS master/slave flip-flops and a number of gates. The clock OR gate drives the eight clock inputs of the flip-flops in parallel. When the
two clock inputs (the separate and the common) to the OR gate are LOW, the slave latches are steady, but data can enter the master latches
via the R and S input. During the first LOW to HIGH transition of either or both of the two clock inputs, the data inputs (R and S) are inhibited
so that a later change in input data will not affect the master. The now trapped information in the master is transferred to the slave. When the
transfer is complete, both the master and the slave are steady as long as either or both clock inputs remain HIGH. During the HIGH to LOW
transition of the last remaining high clock input, the transfer path from master to slave is inhibited first, leaving the slave steady in its present
state. The data inputs (R and S) are enabled so that new data can enter the master. Either of the clock inputs can be used as clock inhibit inputs
by applying a logic HIGH signal. Each 8-bit shift register has a two-input multiplexer in front of the serial data input. The two data inputs Dg
and D1 are controlled by the data select input Dg following the Boolean expression:

Serial data in: Sp = DgDg + DgD1.
An asynchronous master reset is provided which, when activated by a LOW logic level, will clear all sixteen stages independently of any other
input signal.

TRUTH TABLE

SHIFT SELECTION

Ds Do Dq Q7(tn+g)
L L X L
L H X H
H X L L
H X H H

n+8 = indicates state after eight clock pulse
L = LOW voltage level

H = HIGH voltage level

X = Either HIGH or LOW voltage level

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature -65°C to +150°C
Temperature (Ambient) Under Bias -55°C to +125°C
V¢ Pin Potential to Ground Pin -05Vto+7.0V
*Input Voltage (dc) -05Vto+5.5V
*Input Current (dc) -30 mA to +5.0 mA
Voltage Applied to Outputs (Output HIGH) -0.5 V to +V ¢ value
Output Current {dc) {Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (V¢c)
PART NUMBER N ~F A TEMPERATURE
93L28XM 4.5v 5.0V 5.5V -55°C to 125°C
93L.28XC 4.75V 5.0V 5.25V 0°Cto 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
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FAIRCHILD LPTTL/MSI ¢ 93L28

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS CONDITIONS
MIN. (Note 4) MAX.
v Output HIGH Voltage 2.4 3.6 voirs | ecTMIN. lon =-0.32mA
OH P ¢ VN = V|H or VL per Truth Table
Vee=MIN, Ig =3.2mA
VoL Output LOW Voltage 0.15 0.3 Volts
- VN = V|H or Vi per Truth Table
ViH Input HIGH Voltage 2.0 Votts Guaranteed Input HIGH Voltage For All Inputs
ViL Input LOW Voltage 0.7 Volts Guaranteed Input LOW Voltage For All Inputs
hL tnput LOW Current mA Vee =MAX, Vin=03V
MR, Dg & D1 3 -0.25 -0.4
CP (Pins 7 & 10) -0.38 -0.6
Dg -0.50 -0.8
CP (Pin 9) -0.75 -1.2
lIH Input HIGH Current uA Vee=MAX, Viy =24V
MR, Dg & D4 2.0 20
CP (Pins 7 & 10) 3.0 30
Dg 4.0 40
CP (Pin 9) 6.0 60
Input HIGH Current 1.0 mA Vee=MAX., ViN=556V o
IsC (Note 5) | Output Short Circuit Current | —2.5 -16 -25 mA Voo = MAX., VouT =00V o
lce Power Supply Current 16 25.3 mA Ve = MAX.
NOTES:

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case’’ conditions.

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the

temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable

system operating ranges.

Typical limits are at Vcc = 6.0 V, 25° C, and maximum loading.

Not more than one output should be shorted at a time.

o s

SWITCHING CHARACTERISTICS (Tp = 25°C)

SYMBOL PARAMETER MIN TYP MAX UNITS CONDITIONS
t (Q7 & Q) Turn-Off Delay (clock to output) ns
PLH =7 = =7 Y 30 45 Vee = 5.0V, Cp = 15pF  Fig. 1
tpyL (Q7 & Q7) | Turn-On Delay (clock to output) 55 80 ns
tpHL (MR) Turn-On Delay (Master reset to output) 72 110 ns Vee = 5.0V, C_ = 15pF,
SWITCHING SET-UP REQUIREMENTS (Tp = 25°C)
SYMBOL PARAMETER MIN TYP MAX UNITS CONDITIONS
tpyy CP Min. Clock Pulse Width 55 30 ns Vee =5.0V,C =15pF  Fig. 1
— Min. Master Reset Pulse Width with
t MR (CP : 60 2 = 5. =
PW (CPH) Clock HIGH 8 ns Vee = 5.0V, C = 15pF
V1= Min. Master Reset Pulse Width with h _
tpw MR (CPL) | o " 0w 70 38 ns Ve = 5.0V, C = 15pF

SWITCHING WAVEFORMS

"* tpLH(Q7! —-—~ "- tprt 07}

Q0 = ——— _— e — *-——— 15V
‘—_IPLH(G7)
RY ——“—*———"—'———————_———————*—‘———‘-—%———— 15V

NOTE: 57 is connected to D4. Other clock is grounded.

Fig. 1
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TTL/MSI 9334
8-BIT ADDRESSABLE LATCH

DESCRIPTION — The TTL/MSI 9334 is a high speed 8-Bit Addressable Latch designed for general
purpose storage applications in digital systems. It is a multifunctional device capable of storing single
line data in eight addressable latches, and being a one-of-eight decoder and demultiplexer with active 14 " s 2 3
level HIGH outputs. The device also incorporates an active level LOW common clear for resetting (5 ‘ i 1 (
all latches, as well as, an active level LOW enable. The 9334 is compatible with all members of

Fairchild’s TTL family.

LOGIC SYMBOL

E D Ag Ay Ay

9334

C Qp Q7 Qp Q3 04 05 Q5 Oy

RN

e SERIAL TO PARALLEL CAPABILITY 5 4 5.6 7 8 10m 2
e 8-BITS OF STORAGE WITH OUTPUT OF EACH BIT AVAILABLE
o RANDOM (ADDRESSABLE) DATA ENTRY
e ACTIVE HIGH DEMULTIPLEXING OR DECODING CAPABILITY Vge = Pin 16
e EASILY EXPANDABLE GND = Pin 8
e COMMON CLEAR ’
: ;'Nr‘:_ugo(:\;-::-nrﬁ::gDEs LIMIT HIGH SPEED TERMINATION EFFECTS CONNECTION DIAGRAMS
DIP (TOP VIEW)
PIN NAMES LOADING
(Note a)
Ag Ay Ay Address Inputs 1U.L.
D Data Input _ 1 U.L.
E Enable {Active LOW) Input ¥5 U.L.
C Clear (Active LOW) Input 1U.L.
Qq to Qy Parallel Latch Qutputs {Note b) 6 U.L.
NOTES:
a. 1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW
b. 6 U.L. is the output LOW drive factor and 18 U.L. is the output HIGH drive factor.
LOGIC DIAGRAM FLATPAK (TOP VIEW)
Eooe ® oA ¢ O = PIN NUMBERS
ONENO z ©O) ®
A4 1) — vec—J6
2™ 5 memm {1
] e P f s X
I 4% of—J1s
s o,
L | I s, o/

o 0 s 1
s ano () e B
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FAIRCHILD TTL/MSI « 9334

FUNCTIONAL DESCRIPTION — The TTL/MSI 9334 has four modes of operation which are shown in the mode selection table. In the
addressable latch mode, data on the data line (D) is written into the addressed latch. The addressed latch will follow the data input with all non-
addressed latches remaining in their previous states. In the memory mode, all latches remain in their previous state and are unaffected by the
data or address inputs.
in the one-of-eight decoding or demultiplexing mode, the addressed output will follow the state of the D input with all other outputs in the
LOW state. In the clear mode all outputs are LOW and unaffected by the address and data inputs.
When operating the 9334 as an addressable latch, changing more than one bit of the address could impose a transient wrong address. Therefore,
this should‘only be done while in the memory mode.
The truth table below summarizes the operations of the 9334,
MODE SELECTION TRUTH TABLE
PRESENT OUTPUT STATES
E| C MODE C E D Ay Al Ay Qo Q4 Q3 Q3 Q4 Qs Qg Qy MODE
L H Addressable Latch L H X X X X L L L L L L L L CLEAR
Hl oH Memory L L L L L L L L L L L L L L DEMULTIPLEX
L L Active HIGH Eight-Channel Demultiplexer .
L L H L L L H L L L L L L L
H L Clear
L L L H L L L L L L L L L L
L L H H L L L H L L L L L L
L H H H H L L L L L L L H
H H X X X X Q-1 — MEMORY
H oL L L L L L Qn_1 Qy-1  Onog » | ADDRESSABLE
H L H L L L H On_q On-q » | LATCH
H L L H L L Qy.1 L Qy_1 »
H L H H L L Qy.q1 H Qu-q F 8
H oL L n oh H. Qg » Oy L
H L H H H H [oINI P Qy_; H
X = Don’'t Care Condition
L = LOW Voltage Level
H = HIGH Voltage Level
Qp.1 = Previous Output State
TYPICAL INPUT AND OUTPUT CIRCUITS
INPUTS EQUIVALENT CIRCUIT OUTPUTS EQUIVALENT CIRCUIT
Vee $
<>
INPUT ] '<
VCC 4 OUTPUT
L—a—e
INPUT CURRENT OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS
VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE
INPUT VOLTAGE {OUTPUT HIGH) (OUTPUT LOW)
0 T f T 20 60 T
Vee 5.0V o A — / Yoo > 15°
-0.5—1 1 - . 50 ]
I i . < -55°1 o < /
<z Ag Ay Ay DC : £ | /]25 (3 g / 2°¢
§ -1.5—’[ - =l ] '3 s / g ) -
- - 5 Vi =
5 1 3 3 -55°
T-20 4 { - R [ =
=z { i ) P E 125¢ AR o 5
-60
-25 2%5°C 10 e R
’ SR T 1 - ) Ve =5.0V
3.0 I -80 « 0
-1.0 .0 2,0 3.0 -1.0 L0 3.0 5.0 7.0 0 0.5 10 15 2,0
Vi - INPUT VOLTAGE - VOLTS Vout ~ QUTPUT VOLTAGE - VOLTS Vouyr - OUTPUT VOLTAGE - VOLTS

8-139



FAIRCHILD TTL/MSI « 9334

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)
Storage Temperature
Temperature (Ambient) Under Bias
Vc Pin Potential to Ground Pin
*Input Voltage (dc)
*Input Current (dc)

Voltage Applied to Qutputs (Output HIGH)

-65°C to + 150°C
-56°C to + 125°C
-05Vto+70V
-05Vto+55V

-30 mA to + 5.0 mA
-0.5V to + V¢ value

Output Current (dc) (Output LOW) + 30 mA
*Either Input Voltage {imit or Input Current limit is sufficient to protect the inputs.
GUARANTEED OPERATING RANGES
SUPPLY VOLTAGE (V¢!
PART NUMBER TEMPERATURE
MIN. TYP. MAX.

9334 XM 45V 5.0V 55V —55°C to 125°C
9334XC 475V 50V 5.25V 0°Cto 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER MIN. TYP. MAX. UNITS CONDITIONS
(Note 4)
VoH Output HIGH Voltage 24 3.6 Volts Vee = MIN,, g = =720 pA
VIN = V|H or VL per Truth Table
VoL Output LOW Voltage 0.2 0.4 Volts Vee =MIN, Ig = 9.6 mA
VN = Vi or VL per Truth Table
ViH | Input HIGH Level 2.0 Volts Guaranteed Input Logical HIGH
Voltage for all Inputs
ViL Input LOW Level 0.8 Volts Guaranteed Input Logical LOW
Voltage for all Inputs
Vcbp Input Clamp Diode Voltage -1.5 Volts Vee=MIN., iy =-12mA, Ta = 25°C
L Input LOW Current mA Vee = MAX, ViN=04YV
Ag,Aq,A2,D,C -0.96 -1.6
E -1.44 -2.4
hH Input HIGH Current nA Vee = MAX., ViN =24V
Ap.A1,A2,D,C 10 40
E 15 60
Input HIGH Current 1.0 mA Vee = MAX, VIN=5.58V
Isc Output Short Circuit Current -30 -65 -100 mA Vee = MAX., Voyt =00V
(Note 5)
lce Power Supply Current b6 86 mA Vee = MAX.
NOTES:
(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification.

A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions.

(3) The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the tempera-
ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system oper-

ating ranges.
(4) Typical limits are at VCC =50V, 25°C, and max. loading.
(5) Not more than one output should be shorted at a time.
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FAIRCHILD TTL/MSI « 9334

CHARACTERISTICS (Tp = 25°C)

SWITCHING
LIMITS
SYMBOL PARAMETER UNITS CONDITIONS
MIN. TYP. MAX.
tpLH Turn-Off Delay Enable to Output 19 23 ns Ve =5.0V,CL=15pF
tPHL Turn-On Delay Enable to Output 16 24 ns Fig. 1
tPLH Turn-Off Delay Data to Output 28 35 ns Vec=5.0V,Cp =15 pF
tPHL Turn-On Delay Data to OQutput 16 24 ns Fig. 2
tpPLH Turn-Off Delay Address to Output 35 ns Vee =50V, C =15 pF
tPHL Turn-On Delay Address to Output 35 ns Fig. 3
tPHL Turn-On Delay Clear to Output 21 25 ns Vce=50V,CL=15pF
Fig. 5
SWITCHING SET-UP REQUIREMENTS (Tp = 25°C)
LIMITS
SYMBOL PARAMETER UNITS CONDITIONS
MIN. TYP. MAX.
tg (H) Set-up Time HIGH Data to Enable 20 13 ns
th (H) Hold Time HIGH Data to Enable 0 -10 ns Vee =50V
tg (L) Set-up Time LOW Data to Enable 17 10 ns Fig. 4
th (L) Hold Time LOW Data to Enable 0 -13 ns
= Set-up Time Address to Enable Vee=5.0V
ts (A-E) 5 0 ns .
(See Note 6) Pig. 6
tow (E) Enable Pulse Width 17 11 ns Vee=5.0V
Fig. 1
NOTES:

(6) The Address to Enable Set-up Time is the time before the HIGH to LOW Enable transition that the Address must be stable so that the cor-

rect latch is addressed and the other latches are not affected.

(7) The shaded areas indicate when the inputs are perr;nitted to change for predictabie output performance.

Fig. T TURN-ON & TURN-OFF DELAYS ENABLE TO OUTPUT
AND ENABLE PULSE WIDTH

o /

|<—‘nw—>

[<~‘nw—>

PLR

mi
o
<

'PHL [wt— I -

OTHER CONDITIONS: C=H, A =STABLE

Fig. 4 SET-UP AND HOLD TIME DATA TO ENABLE

—{ th(H)
| s
/
a
/

" OTHER CONDITIONS: €=H, A=STABLE

Fig. 2 TURN-ON & TURN-OFF DELAYS DATA TO OUTPUT

‘»——‘PHL L—b‘—'?w
a ¥ 15V

OTHER CONDITIONS: E=L,C=H, A=STABLE

Fig.5 TURN-ON DELAY CLEAR TO OUTPUT

Q 15V

OTHER CONDITIONS: E=H

Fig. 3 TURN-ON & TURN-OFF DELAYS ADDRESS TO OUTPUT

ﬂ«‘pm
Q, \ %luv

OTHER CONDITIONS: E=L,C=L,D=H

Fig. 6 SET-UP TIME ADDRESS TO ENABLE (SEE NOTES 6 & 7)

STABLE ADDRESS

OTHER CONDITIONS: C=H
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TTL/MSI 9338

8-BIT MULTIPLE PORT REGISTER

DESCRIPTION — The TTL/MSI 9338 is an 8-Bit Multiple Port Register designed for high speed

random access memory applications where the ability to simultaneously read and write is desirable. ‘

A common use would be as a register bank in a three address computer. Data can be written into
any one of the eight bits and read from any two of the eight bits simultaneously. The circuit uses
TTL technology and is compatible with all members of Fairchild’s TTL family.

MASTER/SLAVE OPERATION PERMITTING SIMULTANEOUS WRITE/READ WITHOUT
RACE PROBLEMS

SIMULTANEOUSLY READ TWO BITS AND WRITE ONE BIT IN ANY ONE OF EIGHT BIT
POSITIONS

READILY EXPANDABLE TO ALLOW FOR LARGER WORD SIZES

.
¢ INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS
e ALL CERAMIC “HERMETIC” 16 LEAD DUAL IN-LINE AND FLATPAKS
e TTL COMPATIBLE
PIN NAMES LOADING
(Note a)
Ag, A1, Ag Write Address Inputs 2/3 U.L.
DA Data Input 2/3 U.L.
Bg. B4, B2 B Read Address Inputs 2/3 U.L.
Zg B QOutput (Note b) 10 U.L.
Cop, C1, Co C Read Address Inputs 2/3 U.L.
Zc C Output (Note b) 10 U.L.
CcP Clock Pulse Input 2/3 U.L.
SLE Slave Enable (Active LOW) Input 2/3 U.L.
NOTES:

a. 1 Unit toad (U.L.) = 40 uA HIGH/1.6 mA LOW.
b. 10 U.L. is the output LOW drive factor and 20 U.L, is the output HIGH drive factor.

LOGIC DIAGRAM

Ap—>-
g T —

I
1

@Al—bo—g:, J
®‘°*’L>,—_;J[ ;
[OLY
@Bl—D&Ei J
@Fa ey |
®c
®°1T
O ——

O =PIN NUMBERS

LOGIC SYMBOL

12 11 10
15—, On CP SLE
14 —A;
13— Ay
1 —— Bo
2 ] By 9338
3—(By
s—]c,
7—C1
6= zz ¢

4 5 Vgg=Pin16
GND =Pin 8

CONNECTION DIAGRAMS
DIP (TOP VIEW)

FLATPAK (TOP VIEW)

180 ® Vocf—216
P] wnn 3 Agk—115
382 Alf—14
4% A —13
Y m— Daf—J12
] s crl—11
p m— Slef—= 10
8[_]GND Col—219
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FAIRCHILD TTL/MSI « 9338

FUNCTIONAL DESCRIPTION — The 9338 8-bit multiple port register may be considered as a 1-bit slice of eight high speed working registers,
Data may be written into any one of eight storage locations and read out from any two of the eight storage locations simultaneously. Master/
slave operation eliminates all race problems associated with simultaneous writing in and reading from the same location.

The timing of this data transfer is similar to that of a standard master/slave flip-flop. While the clock is LOW the slaves are held steady, but the
information on the D (data) input is permitted to enter the selected master. The next clock transition from LOW to HIGH locks the masters in
their present states making them insensitive to the D input and write address inputs. This rising clock edge also connects each of the two slaves
to the selected masters causing their contents to be reflected on the outputs. Qutputs change, therefore, following the LOW to HIGH transition
of the clock as on aimost all Fairchild TTL/MSI devices and TTL flip-flops.

The Slave Enable (SLE) input may be used to defeat the master/slave operation. If the Slave Enable (SLE) line is held LOW, the slaves are con-
tinuously enabled allowing immediate transfer of information from the selected masters to the outputs.

TYPICAL INPUT AND OUTPUT CIRCUITS

INPUT EQUIVALENT.CIRCUIT OUTPUT EQUIVALENT CIRCUIT

Vee

6.0k2

INPUT OUTPUT

TYPICAL INPUT AND OUTPUT CHARACTERISTICS

INPUT CURRENT VERSUS INPUT CURRENT VERSUS OUTPUT CURRENT VERSUS
INPUT VOLTAGE INPUT VOLTAGE OUTPUT VOLTAGE Zg AND Z¢
Da A2 A AgC2Cq1 CoBaBqBg CP SLE (LOW STATE)
0 0 T T 10
fcrHion CPLOW. vl -s'ov
S _,L——-" 60 ~T§c- 5°C
-1.0 1.0 L1
Y 4 =
g z —- - € 50 —
é 2,0 j 'é -2.0 ‘§ ©
S g 5
£ 30 I[ § 3.0 II g ¥
;E I _'_5 I_’g 20 —
-4.0 4.0
] Vo 5.0V ’ | Vee ™50V 10
I Ta"5°C | I Ta 5% |
5.0 : A 0
1.0 0 +1,0 +2.0 -1.0 ] +1.0 +2.0 0 0.2 0.4 0.6 0.8 1.0
VlN = INPUT VOLTAGE - VOLTS ) VIN - INPUT VOLTAGE - VOLTS VOUT = OUTPUT VOLTAGE - VOLTS
Fig. 1 Fig. 2 Fig. 3
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)
Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —556°C to +125°C
Ve Pin Potential to Ground Pin ~05Vto+7.0 V
*Input Voltage (dc) ~-05Vto +65V
*Input Current (dc) —30 mA to +5.0 mA
Voltage Applied to Outputs (Output HIGH) -0.56 V to +Vce
Output Current (dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
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GUARANTEED OPERATING RANGES

PART NUMBER SUPPLY VOLTAGE (Vec) TEMPERATURE
MIN. TYP. MAX.

9338XM 450V 50V 550 V -55°C to +125°C

9338XC 475V 50V 525V 0°C to 75°C

X=package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages availabie on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER MIN. TYP. MAX. UNITS CONDITIONS
{Note 4)
ViH Input HIGH Voltage 20 Volts Guaranteed Input HIGH Voltage for all Inputs
ViL Input LOW Voltage 08 Volts Guaranteed Input LOW Voltage for all Inputs
Vebp Input Clamp Diode Voltage -1.5 Volts Ve =MIN, )y =-12mA, Tp = 25°C
VOH Output HIGH Voltage 24 3.6 Volts Vee = MIN., lon = -0.8mA
VIN = VIH
VoL Output LOW Voltage 02 04 | Volts Vee = MIN. o = 16mA
VIN= VL
27 A Vee = MAX, VIN=24V
hH Input HIGH Current - ce IN
1.0 mA Vee = MAX, ViN=5b5V
L Input LOW Current -0.64 -1.1 mA Vee = MAX, VIN=04V
Output Short Circuit _ _
Isc Current (Note 5) -10 -50 -70 mA Vee = MAX, VoytT =0V
lce Power Supply Current 85 135 mA Vce = MAX.
NOTES:

(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification.
A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions.

(3) The specified LIMITS represent the ‘“worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the tempera-
ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system
operating ranges.

(4) Typical limits are at Vgc = 5.0V, 25°C, and maximum loading.

(8) Not more than one output should be shorted at a time.

SWITCHING CHARACTERISTICS (Tp = 25°C)

LIMITS
SYMBOL PARAMETER UNITS CONDITIONS
MIN. TYP. MAX.
tpLH Turn-Off Delay Address to Output 13 25 40 ns See Fig. 6
tPHL Turn-On Delay Address to Output 18 27 35 ns 8
tPLH Turn-Off Delay Data to Output 25 33 45 ns See Fia. 5 Vee=56.0V
ig.
tPHL Turn-On Delay Data to Output 25 37 50 ns 9 CL=15pF
tpLH Turn-Off Delay Clock to Output 18 26 35 ns See Fig. 4
tPHL Turn-On Delay Clock to Output 13 21 30 ns 9
SWITCHING SET-UP REQUIREMENTS (Tp =25°C)
LIMITS
SYMBOL PARAMETER UNITS CONDITIONS
MIN. TYP. MAX.

tg''H” Set-up Time HIGH Data to Clock 20 14 ns
th''H"” Hold Time HIGH Data to Clock 0 -7 ns
tg"'L"” Set-up Time LOW Data to Clock 12 7 ns .

. See Fig. 4
'L Hold Time LOW Data to Clock -8 -14 ns

. Vee=50V

t5(A) Set-up Time (A} Address to Clock 10 5 ns
th (A) Hold Time (A) Address to Clock 0 ns
tcp L Clock LOW Time Required to Write 13 7.0 ns See Fig. 7
tcpH” Clock HIGH Time Required to Read 23 15 ns See Fig. 8
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SWITCHING WAVEFORMS

t(A)—] th{A) —ale— Al | th(A) —sfa—
WRITE ( \
ADDRESS - b
INPOES 15v 3 15v
(Ag A7 Ayl
tgupe  |e— —71 1§l e
DATA \ Q
INPUT
B v oy
\ T
ROE N tH T e
’ READ \
cLocK
co 15V 1.8V
. WRITE
— tpyL (MIN) cLock 10 =
— tp (MAX) ouTPUT _J

OUTPUT RESPONSE
Z30R Z¢

The crosshatched areas of the inpUt waveforms indicate when inputs are permitted to change. The crosshatched areas on the output response
waveforms indicate minimum and maximum propﬁgation delays.

Fig. 4 DATA AND WRITE ADDRESS SETUP TIMES; READ TIME (CLOCK PULSE TO OUTPUT)

A i ! READ ADDRESS A S
15V 85,81, B, | I
! 7 or%, £ %, I ]
| : | ‘PLH"II :‘- o e=teHL
outhuT ‘PHL'M'N)_’t :‘— —f =ty (MIN) 1 ey | !
28 OR Z¢ . OUTPUT (Cond 2) | ' |
AN\ 1 _ Z50RZ; et | |
b /4 I| R
OUTPUT (Cond 3) s
|
OTHER CONDITIONS A
1. CP=LOW
2. TE = LOW OTHER co::)G':'ONS \ master Elﬁ (7) - ::
3. Ag,A1,Ap=B2,B1,Bg=C2,Cq,Co 1. CP= . Master =
27170 2:51:50 2. Master FF 7 =H Master FF 0 =H
Fig.5 tpLH/tpHL (DATA INPUT TO OUTPUT) Fig. 6 tp_n/tpHL (READ ADDRESS TO OUTPUT)

DATA IN_/—_\_—/——
¢ X P ] e

Z RESPONSE / \ Z RESPONSE S\
(FOR MAX. tcpL) (FOR MAX. tepy)

OTHER CONDITIONS OTHER CONDITIONS
1. SLE = LOW 1. SLE = HIGH
2. Az, Aq1,Ag=B9,Bq,Bg=C2,Cq,Co 2. A3, A1,A0=B2,B1,Bpg=Cp.C1,Co
Fig. 7 tgp~ (CLOCK LOW TIME REQUIRED TO WRITE) Fig. 8 tcp~H~ (CLOCK HIGH TIME REQUIRED TO READ)

DEFINITION OF TERMS

DATA SET UP TIME (tg) — Is defined as the time required for a HIGH (tg “’H'") or a LOW (tg “’L") logic level to be present at the data input
prior to the clock transition from LOW to HIGH, in order for the master to recognize and store the new data.

tcp 'L” (CLOCK LOW TIME REQUIRED TO WRITE) — This parameter is defined as the minimum LOW clock pulse width required to write
information into the master.

tep “H” (CLOCK HIGH TIME REQUIRED TO READ) — This parameter is defined as the minimum HIGH clock pulse width required to store
information in the slaves.

WRITE ADDRESS SET-UP TIME tg{A} — Is the time required for the write address to be present before the HIGH to LOW clock transition so
that the correct master is addressed and other masters are not disturbed. When writing data into the 9338, the write address inputs should be
stable at tg(A) before the HIGH to LOW transition of the clock and while the clock is LOW but they may change simultaneously with the
LOW to HIGH clock transition.

HOLD TIME (tp) is defined as the minimum time following the clock transition from LOW to HIGH that the logic level must be maintained at
the input in order to insure continued recognition. A negative HOLD TIME indicates that the correct logic level may be released prior to the
clock transition from LOW to HIGH and still be recognized,
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DATA SETUP TIME

TYPICAL SWITCHING CHARACTERISTICS

WRITE ADDRESS SETUP TIME
\%

READ TIME VERSUS

VERSUS ERSUS AMBIENT TEMPERATURE
AMBIENT TEMPERATURE AMBIENT TEMPERATURE (CLOCK TO OUTPUT)
20 - +10 — 35 -
ng ‘::Fv Y:Ei I::;v ng 155.;UFV T
2 15 e '8 tas "H e
N tg L - ] >‘ T —— N
< — 1 5 3
8 8 ] 'PLH —
é 10 5 o g 25
< s < — <
<] B 5 I 5 toy
£ s0 £ 50 £ L
o 10
65 26 125 55 26 125 o5 25 125
Tp - AMBIENT TEMPERATURE - °C Ta  AMBIENT TEMPERATURE - C Ta - AMBIENT TEMPERATURE - €
DELAY TIME VERSUS READ TIME VERSUS CLOCK TIME REQUIRED
AMBIENT TEMPERATURE AMBIENT TEMPERATURE TO READ OR WRITE VERSUS
(DA TO 2g OR Z¢) (B OR C TO OUTPUT) AMBIENT TEMPERATURE
4 [Veg-50v *[Vgc-50v ?[Vg=50V
C = 15 pF c = 15 pF C L 16pF
g 10 ‘Tn 40 ? b e H
2 3 2
rt "g' tpLH e § "
5 *® e o L — 8 * PHL ?—
: 3 fumemee==t 5.,
g & g tep L
& e 2 |t
£ 30 s 20 & 50
*e 25 25 Y 25 125 %5 25 25
T - AMBIENT TEMPERATURE - C Tp ~ AMBIENT TEMPERATURE ~ °C Ta - AMBIENT TEMPERATURE - "C
APPLICATIONS
Dy D4
CLOCK -
INPUT -
SELECT :
el
4o DA CF SLE | o A CP SLE
“ A . B
9338 9338
o s Bo s
1 MULTIPLE B)  MULTIPLE LN N
,  PORT B,  PORT
REGISTER REGISTER
Co Co
1 1
—1¢ 2, 2 ’-— C 3 ¢
OUTPUT -
SELECT —
OUTPUT -
SELECT ;
B, Bp Ca Cpn
8 WORD C WORD

Fig. 9 PARALLEL EXPANSION

One 9338 is needed for each bit of the required word length. The read and write input lines should be connected in common on all of the
devices. This register configuration provides two words of n-bits each at one time as is illustrated above, where n devices are connected in

parallel.
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TTL/MSI 93839
8-BIT EDGE TRIGGERED MULTIPLE PORT REGISTER
TO BE ANNOUNCED

DESCRIPTION — The TTL/MSI 93S39 is an 8-bit, edge triggered, multiple port register designed with the super high speed Schottky-barrier diode
clamp circuit. It is organized as a 1-bit slice of eight storage registers for use as accumulators, data registers, or scratch pad memory. It is primarily inten-
ded to be used with an arithmetic logic unit (ALU) such as the 93541/745181 to provide very high speed arithmetic operations.

The 93S39 is essentially an 8-bit register having one input data line and three output ports. Data can be written into any one of eight locations,
selected by address lines AQ thru A2. Because of the master/stave design, the previous data can be read out of that same location simultaneously on
output ZA. In addition data can be read out from any other location on output ZB, under control of the second output multiplexer, addressed by
Bo thru B2. Individual multiplexer enable controls to the ZA and ZB outputs atllow for easy expansion to more than eight registers. A separate ZQ
output is provided which continuously displays the contents of location 0, which can be used as a P register.

The 93539 features edge triggered inputs on the write enable, data, and write address lines, which respond only to the LOW to HIGH transition of the
clock. This insures the longest possible time for propagation of signals through external combinatorial logic, as the stability of the input address, the
new data, and the write enable must be controlled only within the set-up time requirements of the rising edge of the clock. The outputs ZA and ZB
are asynchronous, depending only on the delay of the multiplexer address and enable controls, The output enables are designed to permit OR-tying
the outputs for easy expansion to more than eight registers.

e THE WRITE CONTROLS (WRITE ENABLE, WRITE ADDRESS, AND DATA) ARE EDGE TRIGGERED—RESPONDING ONLY TO THE
POSITIVE TRANSITION OF THE CLOCK PULSE

e SCHOTTKY-BARRIER DIODE DESIGN FOR SUPER HIGH SPEED OPERATION
e ASYCHRONOUS CONTROL OF OUTPUT DATA MULTIPLEXERS
e OUTPUT MULTIPLEXER DESIGN PROVIDES FOR EASY REGISTER EXPANSION
e CONTINUOUS OUTPUT FROM BIT LOCATION ““000” FOR MEMORY ADDRESS REGISTER APPLICATIONS
PIN NAMES
Ao, A1, Ag Write Address and A"’ Multiplexer Address Inputs WE Write Enable Input
Ea “A’" Muitiplexer Enable {Active LOW) Input cP Clock Pulse (Active HIGH going edge) Input
Bp. B1, B2 "B’ Multiplexer Address Inputs 20 Output from Bit Location ‘000"
Eg "B" Multiplexer Enable (Active LOW) Input Zp Output from "“A”" Multiplexer
D Data Input ZB Output from ‘B"’ Multiplexer
LOGIC DIAGRAM LOGIC SYMBOL
WRITE DATA ADDRESS INPUTS
CLOCK PULSE ENABLE INPUT
TO MASTER WE D Az Aq Ag
A | [ S
h I
A I I
{ o 0 ol D D
— MASTER
LATCHES
[
J LT
— DEMULTIPLEXER
[ | , ] L| 13_WEEE By By Bp Ep Ay A Ag
I l 14 —— CP 93839
{ I [ — — | O ¢
SLAVE Zg Zp 2y
LATCHES
. ; T ]
T 5 6 7
Vee=Pin 16
Gnd =Pin 8
1 |
B,
"? wocteiexer o Ea—0  Lolrieiexen

B2 —

| T \4

Zg Za 29
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TTL/MSI 9340
4-BIT ARITHMETIC LOGIC UNIT WITH.CARRY LOOKAHEAD

DESCRIPTION — The 9340 is a TTL/MSI high speed Arithmetic Logic Unit with full on chip carry
lookahead circuitry. It can perform the arithmetic operations add or subtract in parallel, or either of
six logic functions on two 4-bit binary words. The internal carry lookahead provides either a ripple
carry output or carry lookahead outputs. An internal carry input network accepts carry lookahead
outputs from up to three other packages producing a 16-bit full carry lookahead ALU without
additional gates, Ripple carries can be used between additional blocks of 12 bits to further expand the

word length. A low power version of the 9340 is available as the 93L40, dissipating only 110 mW.

e MULTIFUNCTION CAPABILITY

Two Arithmetic Operations — Add, Subtract

Six Logic Functions — A Ex or B, A and B, Plus Four Others

ADD TWO 4-BIT WORDS IN 23 ns TYPICAL

SUBTRACT TWO 4-BIT WORDS IN 28 ns

LOOKAHEAD CARRY INPUT AND OUTPUT NETWORKS ON CHIP
EASILY EXPANDABLE TO LONGER WORD LENGTHS

TYPICAL POWER DISSIPATION OF 425 mW

INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS
TTL COMPATIBLE

LOGIC SYMBOL

711 610 59 48 1
o 64 b b4 |
AgBy A B AyB, A;By COE
14 —CfCGy
13 —CfCP |
16 —OfCG 2 co/cG Jo— 22
15 —OpCP 2 9340
17 —OfCG 3 cPjo— 23
2—1So
315 o Fl F2 F3
'\
18 19 20 21
Vcc=Pih 24
Gnd =Pin 12

PIN NAMES
Xo to K3,Eo to§-3
30.51

LOADING
(Note a)

Operand Active LOW Inputs
Mode Select Inputs

3U.L.
1 U.L.

CG1 Active LOW Carry Generate Input from immediately preceding stage 3 U.L.
C—P1 Active LOW Carry Propagate Input from immediately preceding stage 1 U.L.
(Tc_;z Active LOW Carry Generate Input from second preceding stage 2U.L.
C'_Pz Active LOW Carry Propagate Input from second preceding stage 1U.L.
c_é3 Active LOW Carry Generate Input from third preceding stage 1U.L
COE Carry Out Enable Input 1.5 U.L.
Fo.F1,F2,F3 Function (Active LOW) Outputs (Note b) 10 U.L.
CO/CG Carry Out/Carry Generate (Active LOW) Output (Note b) 10 U.L.
cP Carry Propagate (Active LOW) Output (Note b) 10 U.L.

Notes: a. 1 Unit Load (U.L.) = 40uA HIGH/1.6mA LOW
b. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor.

CONNECTION DIAGRAMS
DIP (TOP VIEW)

—
1dcoz Vee [[] 2e
2[% cp| 23
3]s To7c6 [] 22
1% 2
s[5 2
BEAT Al
7d% ol d1s
s[5 SF I Y
Elm 11 o[
w87 TP ]1s
n[]5 G 1[a
12[CJono C—Pljla

LOGIC DIAGRAM o o o L
A B A B A, 8 Ay B
o @ ® ® O Of & @
S SNl SN S| il
[CEN
@WT——L‘
® TG, ={ S == = Emiimn:
® ! 0
® ey = v ¥
@ so = ]
@ s
Y@® Y® Y® Y®
fo Fy Fa F3 O =PIN NUMBERS

FLATPAK (TOP VIEW)

1 Coe Vee =] 22
2 So cPl—]23
IS C07CG6 122
Ly — VT BlEa
sC% 2y s P
s 7% [Fy s I
1% o |—s
s LY s U
£] m— 7S SaF m 13
108, s
1385 RN s T
12—Jcno (S — TE
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FAIRCHILD TTL/MSI « 9340

FUNCTIONAL DESCRIPTION — The 9340 accepts two 4-bit words, Ag, A1, A2, A3z (Ag-3) and B, B1, B2, B3 (Bp-3), and produces a 4-bit
output, Fg, F1, F2, F3 (Fg.3). The output function is determined by the states on the control lines Sg and-S1. The inputs and outputs of the
9340 may be considered to be active level LOW or active level HIGH. Logic equivalents for four representations of the 9340 are shown in
Figure 1a, b, ¢, and d.

The add and subtract operations are performed on the entire word, with carries or borrows propagated between bits of different weight. The
arithmetic may be performed in 1's complement, 2's complement, or sign-magnitude notation. In the logic modes, carries are inhibited and the
device acts like four gates of the type shown in Figure 1.

To achieve high speed operation, the 9340 is designed to be used in a carry lookahead system. Full carry lookahead is used inside the device to
propagate carries between bits. Carry lookahead functions over the 4-bit block are available as outputs. These outputs are labeled CO/CG (Carry
Out/Carry Generate) and cP (Carry Propagate) on the logic symbol. The carry in to the device is formed from a set of Carry Generate and
Carry Propagate inputs (equation 1) so that three 9340's can be interconnected without any additional gates to form a 12-bit full carry
lookahead ALU with a carry in. The pin labeled COE (Carry Out Enable) controls the CO/CG output according to equation 2. When COE is
HIGH, CO/CG becomes a Carry Out which can be used to ripple carries between blocks of 12 bits. The CG1 input can be used for a ripple
carry input, since this signal is sufficient to produce a carry in.

EQUATION:

(1) (CGq) + (CPq) (CG2) + (CPy) (CP2) (CG3) = Cip linternal)

(2) CO/CG = (CG) + (CP) (Cijn) (COE)

Fig. 1-FUNCTION TABLES FOR LOGIC EQUIVALENTS OF THE 9340

Note that when the input operants are defined as active HIGH, the carry lookahead inputs and outputs are not formally carry generate and

carry propagate. £onseqﬁntly, these pins have been relabeled CX and CY in the active HIGH cases. However, the signals are connected in the
same manner as CG and CP.

ACTIVE LOW OPERANDS ACTIVE HIGH OPERANDS
711 610 59 48 1 711 610 59 48 1
b S bbb | N
AO BO Al B1 A2 82 A383 COE Ao BO A1 B1 AZ B2 A383 COE
14 —COfC6 14—cxy
13 —0fcpP 13—fcy
o R I o et o
15 —OfCP2 15—CY 2
17 —ofea s VOoRAiERD crfo— 23 17—Jexs LookALEAD crf—23
2—1sg 2—{sg
3—151 £ F1 Fo F3 3—151 /g Fl F F3
T 9 9 7 R |
18 19 20 21 18 19 20 21
Vee =Pin 24 Vee =Pin 24
Gnd =Pin 12 Gnd =Pin 12
CONTROL CONTROL ]
INPUTS OPERATION EQUIVALENT LOGIC INPUTS OPERATION EQUIVALENT LOGIC
Sy S, S, S
L L A SUBTRACT B . S N [ L L A SUBTRACT B —r T el
-9 B3 e
HoL A ADD B e ek HoL A ADD B — |
9 8y Toos
L H A EX OR B :g‘:)D'_'o_ L H A EQUIV B :‘:)D_‘_.
H o H A AND B 3 Ho- Ho H A OR B 4] ot
| ‘ |
Fig.1a Fig.1b

8-149




FAIRCHILD TTL/MSI « 9340

ACTIVE LOW OPERANDS ACTIVE HIGH OPERANDS
WITH INVERTED B WITH INVERTED B
711 6 10 5 9 4 8 1 7 11 6 10 59 4 8 1
S 1 &1 &1 ] 1o 16 16 14 1
AoBg A B, AsB, Ay8; COp RoBp A1By  ABy  A3By COg
14 —OfCGy 14 —l cxy
13—0fcry 9340 13—y 9340
16 —OJCG2 AVBCB(‘;F({TSM'EIUC CO/CG JO— 22 16 —1 ((:?)(2 medz)é?ggm%na CxXp—22
15 CP2 —4CY
i 5 iy ool 25 o Dy caeey N
2—1so 2—1S0
3—151 ¢ 3 Fa F3 51 Fy F1 F2 F3
T 9 9 F | | | |
18 19 20 21 18 19 20 21
Vce =Pin 24 Vcc =Pin24
Gnd = Pin 12 Gnd =Pin 12
CONTROL CONTROL
INPUTS OPERATION EQUIVALENT LOGIC INPUTS OPERATION EQUIVALENT LOGIC
SO Sl SO S!
L L A ADD B o ey L L A ADD B — “ oo
H L A SUBTRACT B = - H oL A SUBTRACT B T . bl
O -9 o3
L H A EQUIV B T o L H A EX OR B s 5 [ S
HoOH A AND B I—)—+ HoOH AORB 4—J O+
Fig.1c Fig.1d
TYPICAL INPUT AND OUTPUT CIRCUITS
INPUTS OUTPUTS
EQUIVALENT CIRCUIT EQUIVALENT CIRCUITS
Vee ouTPUT
Ro
INPUT T
= = Low HIGH
OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE
INPUT VOLTAGE LOW STATE HIGH STATE
1.0 [ 80 | ] 10 -[A',ZSJC
0 ! B L:;E v By I
%5 - w B :
g o }/ b g L~
o Z 20
g i /il-sl % @ § o
5 £ §’ - //
Tf 4.0 § » T
= . - =%
5.0 A % ]
6.0 [ -4
-1.0 0 1.0 2.0 30 4.0 50 0 0.4 0.8 1.2 1.6 2.0 0 1.0 2.0 3.0 4.0 5.0
IIN ~ INPUT CURRENT - mA VOUI - OUTPUT VOLTAGE - VOLTS VOU] - QUTPUT VOLTAGE - VOLTS
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FAIRCHILD TTL/MSI « 9340

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Ve Pin Potential to Ground Pin -05Vto+7.0V
*Input Voltage (dc) —-05Vto+55V
*Input Current (dc) —30 mA to +5.0 mA
Voltage Applied to Outputs (Qutput HIGH) —0.5 V to +V value
Output Current (dc) (Output LOW) +30 mA

*Either Input Voltage Limit or Input Current is sufficient to protect the inputs.
GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (Vce)

PART NUMBER MIN. TYP. MAX. TEMPERATURE
9340XM 45V 50V 55V —55°C to 126°C
9340XC 4.75 Vv 50V 525V 0°C to 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS
SYMBOL PARAMETER UNITS CONDITIONS
MIN. TYP. MAX.
{Note 4)
VIH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Threshold
Voltage for All Inputs
ViL Input LOW Voltage 0.8 Voits Guaranteed Input LOW Threshold
Voltage for All inputs
Veb Input Clamp Diode Voltage —-1.5 Volts Vee=MIN,, I|N=-12mA, Ta=25"C
VOH Output HIGH Voltage 2.4 3.6 Volts Vee = MIN,, IoH = —800 uA
ViN = V|H or V| per Truth Table
VoL Output LOW Voltage 0.2 0.4 Volts Vee =MIN,, IgL = 16 mA
VIN = ViH or Vi per Truth Table
IIH Input HIGH Current HA Vee =MAX,ViN=24V
S, $1.CP4, CP5, CG3 10 40
COE 15 60
CGyp 20 80
AptoAz, BgtoBg, CGy 30 120
Input HIGH Current 1.0 mA Vee =MAX, VN =556V
All Inputs
L Input LOW Current mA Vee =MAX,Vin=04V
Sp, S1,CPq, CPp, CG3 —0.96 -1.6
COE —1.44 —-2.4
CGy —1.92 -3.2
Ap to ‘Az, Bp to By, CG1 —2.88 —-4.8
Isc Output Short Circuit Current -30 —65 —100 mA Vee = MAX. VoyTt =00V
(los) {Note 5)
Icc Power Supply Current 85 135 mA 9340XM |Vce = MAX.
85 146 mA 9340XC

NOTES:

(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions.

(3) The specified LIMITS represent the ‘‘worst case’” value for the parameter. Since these ‘‘worst case’’ values normally occur at the
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system
operating ranges,

(4) Typical limits are at Ve =5.0 V, 25°C, and maximum loading.

(56) Not more than one output should be shorted at a time.
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FAIRCHILD TTL/MSI « 9340

SWITCHING CHARACTERISTICS (T = 25°C)

LIMITS CLIMITS
SYMBOL PARAMETER (Add Mode) (Subtract Mode) UNITS TEST CONDITIONS
MIN.| TYP.|MAX. | MIN} TYP.] MAX.
tPLH Turn off delay } Data Input to Data 23 | 30 28 | 37 ns See Table 1 and
tPHL Turn on delay J Output (Bg to F3) 23 | 30 25 | 32 ns Fig. 3
tpLH Turn off delay } Data Input to Carry 15 20 18 25 ns See Table 1 and
tPHL Turn on delay J Output (B to CO/CG) 16 20 17 22 ns Fig. 3 Vce = 5.0V
tPLH Turn off delay } Carry Input to Carry 15 19 15 19 ns See Table 1 and | C_ = 15pF
tPHL Turn on delay J Output {CG3 to CO/CG) 15 | 19 16 | 19 ns Fig. 4
tPLH Turn off delay } Carry Input to Data 23 31 23 31 ns See Table 1 and
tPHL Turn on delay J Output {CG3 to F3) 22 | 29 22| 29 ns Fig. 4
TABLE | SWITCHING TEST CONDITIONS
PARAMETER OPERATION INPUTS AT 4.5V INPUTS AT GND WAVEFORM
t BoF — = = = _ — — = —
PLH {80 F3) Add S0.CG1,CPq,B1,B2 S1,Ap,A1,A2,A3,8B3 1
tpHL (Bg F3)
1 Bo F I S0.51.Ap, A1, Az, A 2
PLH (Bo F3) Subtract Gy, 0Py, B3 0.51. A0, A1, A2, A3
tpH (B F3) B1.B2
tpLLH (Bg CO/CG) — = = = = — = = -
g Add Sp.CG1,CP¢,B1,B2,B S41,COE,Ag, A1, A2, A 1
tpuL (Bo COTCG) 0 1 1.81,B2,B3 1 0, A1, A2, A3
tpLH (Bg CO/CG) s s B S0, 51, COE, Ag, A1,A2,A3 )
— ubtract CG1, - = =
tpuL (Bo CO/CO) il B1,82,B3
tpLH (CG3 CO/CG) Add S0,CG1,CG2, $1,B0,B1,B2,B3 ]
tpHL (CG3 CO/CG) COE,Ag,A1,A2 A3 CP,.CP,
tpLH (CG3 F3) Add So,CG1,CG2, B3 $1,B0,81,B2 ;
tpHL (CG3 F3) Ag,Aq,A2,A3 CP,.CPy

SWITCHING WAVEFORMS

DATA INPUT TO

TYPICAL PROPAGATION DELAYS

DATA OUTPUT

TYPICAL PROPAGATION DELAYS
CARRY INPUT TO CARRY OUTPUT

AND AND
DATA INPUT TO CARRY OUTPUT CARRY INPUT TO DATA OUTPUT
(ADDMODE) (ADD MODE)
n
o B | } l }
mpu;rstérTmen / _ 5 ey E g l % [F
N Zox 3 28 T 3 T0F3
PLH o tPHL -~ g 0 2 » \Xﬁf‘/\ //
{— = ByT0F; = |
WA?/%‘;PO%TM 1 _—_“j _____ 15v g 2% [~ 1&’ < o ,4/ g 2 i
- ] g i ~ g G5 10 COICG .
o R L2 { B 10 COICT S 3 L~
z b~ !, 0 T z N by
WA(\)/LE‘I;%TM 2T T 31 ——————— C 15V . — —— S I T ‘T\t.___ g
L__ ) _; S P —T——1""| L o
1055 10
- E) 125 55 3 25
Ty, - AMBIENTE TEMPERATURE - °C Ty - AMBIENTE TEMPERATURE - C
Fig. 2 Fig. 3 Fig. 4
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TTL/MSI 9341/54181, 74181
4-BIT ARITHMETIC LOGIC UNIT

DESCRIPTION — The TTL/MSI 9341/54181, 74181 is a 4-bit high speed Arithmetic Logic Unit

(ALU) which can perform all the possible 16 logic operations on two variables and a variety of LOGIC SYMBOL

arithmetic operations; the Add and Subtract modes are the most important. The ALU is fully com- 21 2322 2120 1918
patible with all members of the Fairchild TTL famity. L b b b4
7—c, f0Bo  A1B1 A2Bp A3B3C,,,4—16
e PROVIDES 16 ARITHMETIC OPERATIONS
ADD, SUBTRACT, COMPARE, DOUBLE, 8——M ABp—14
PLUS TWELVE OTHER ARITHMETIC OPERATIONS 6—1so 9341/54181, 74181 ol
e PROVIDES ALL 16 LOGIC OPERATIONS OF TWO VARIABLES 5—15)
EXCLUSIVE—OR, COMPARE, AND, NAND, OR, NOR, PLUS B O
TEN OTHER LOGIC OPERATIONS ? ? ? ?

FULL LOOKAHEAD FOR HIGH SPEED ARITHMETIC OPERATION ON LONG WORDS
INPUT CLAMP DIODES

e TTL COMPATIBLE Vee = Pin 24
GND = Pin 12

PIN NAMES LOADING
(Note a)
Ag to A3, Bg to B3 Operand {Active LOW) Inputs 3 U.L. CONNECTION DIAGRAMS
S0, $1. 82,83 Function - Select Inputs 4 U.L. DIP (TOP VIEW)
M Mode Control Input 1 U.L.
Ch Carry input 5 U.L.
Fo. F{,F2,F3 Function (Active LOW) Outputs (Note b) 10 U.L. ! oy =R
A=B Comparator Qutput Open Collector 2 nE 2
G Carry Generate (Active LOW) Output (Note b) 10 U.L. e b i H “
P Carry Propagate (Active LOW) Output (Note b) 10 U.L. = [
5 ] B, 10
Ch+4 Carry Output {Note b) 10 U.L. 6 o 73 1119
NOTES: 7 Cn B3 18
a. 1 Unit Load (U.L.) = 40uA HIGH/1.6 mA LOW, 8 Y = V)
b. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor. 9 Cora fd 16
10 [ = BH
1 114
LOGIC DIAGRAM 12 [ 13
Ao ! A
53®$2®
S5 FLATPAK (TOP VIEW)
1% @ vec == =
2 ] %o [ e 2]
s G e T
L s— Y} HRE—Ta2
L) s—— ) By f——"3 20
s —s0 Y ———Tt
L w— L} [ZEY e RE
= Y s=—
] m— Cnea o] 16
U em— P—
BN —— .81} S—— BT
12 —]ono HE—
1 F2 F3
O =PIN NUMBERS
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FAIRCHILD TTL/MSI * 9341/54181, 74181

FUNCTIONAL DESCRIPTION — The TTL/MSI 9341/54181, 74181 is a 4-bit, high speed parallel Arithmetic Logic Unit {ALU). Controlled by
the four Function Select Inputs (Sq . . . S3) and the Mode Control Input (M), it can perform all the 16 possible logic operations or 16 different
arithmetic operations on active HIGH or active LOW operands. The Function Table below lists these operations.

When the Mode Control Input (M) is HIGH, all internal carries are inhibited and the device performs Logic operations on the individual bits as
listed. When the Mode Control Input is LOW, the carries are enabled and the device performs Arithmetic operations on the two, 4-bit words.
The device incorporates full internal look-ahead carry and provides for either ripple carry between devices using the Cn4+4 output, or for carry
look-ahead between packages using the signals P (carry propagate) and G (carry generate). P and G are not affected by carry in. When speed
requirements are not stringent, the 9341/564181, 74181 can be used in a'simple ripple carry mode by connecting the carry out (Cp+4) signal to
the carry input (Cp) of the next unit. For high speed operation the 9341/54181, 74181 is used in conjunction with the 9342/54182, 74182
carry look-ahead circuit. One carry look-ahead package is required for each group of four 9341/54181, 74181 devices. Carry look-ahead can be
provided at various levels and offers high speed capability over extremely long word lengths.

The A =B output from the 9341/54181, 74181 goes HIGH when all four F outputs are HIGH and can be used to indicate logic equivalence
over 4-bits when the unit is in the subtract mode. The A = B output is open collector and can be wire ANDed with other A = B outputs to give
a comparison for more than 4-bits. The A = B signal can also be used with the carry out signal to indicate A > Band A < B.

The Function Table lists the Arithmetic operations that are performed without a carry in. An incoming carry adds a one to each operation.
Thus Select Code LHHL generates A minus B minus 1 (2’s complement notation) without a carry in and generates A minus_B when a carry is
applied. Because subtraction is actually performed by complementary addition (1's complement), a CARRY OUT means BORROW; thus a
carry is generated when there is no underfiow and no carry is generated when there is underflow.

As indicated the 9341/54181, 74181 can be used with either active LOW inputs producing active LOW outputs or with active HIGH inputs
producing active HIGH outputs. For either case the table lists the operations that are performed to the operands labeled inside the logic
symbol.

FUNCTION TABLE LOGIC SYMBOLS
MODE SELECT ACTIVE LOW INPUTS ACTIVE HIGH INPUTS ACTIVE LOW OPERANDS ACTIVE HIGH OPERANDS
INPUTS & OUTPUTS & OUTPUTS
LOGIC ARITHMETIC®* LOGIC ARITHMETIC**
S3 S2 Sq Sg (M=H) (M=0)(Cq=L} (M= H) (M=L)(Cp - HI 21 2322 2120 1918 2 1 2322 2120 1918
Lro L TR At A bd b b bd LT L] ]
minus + + Ap B, a; R Ay B A3By |
LLHL ATE  AB minus1 AB A+H e (LA BRI LT ST = 16
LLHH Logical 1 minus 1 Logical 0 minus 1 M - N .
It: : t ,L ATB  ApiusiatB A8 Aplus AB . 9341 54181 74181 e -1 931 54181 74181 b
3 8 AB plus (A + B) 8 (A +B) plus AB 4811 ARITHMETIC
LoHHL A®E8 AminusBminus1 | A®B A minus B minus 1 :_‘ So LOGIC GNIT sfo—-u7 :—‘ S0 L?';C:\,ZILHN'T:”C Gp— 17
L HHH A+B  A+E AB AB minus 1 i 1 .
H L L L A A plus (A + B) A+B A plus AB i 2 PIo—15 i Pp—"15
H L LH ADB AplusB ADB AplusB 3153 F fy 7 Fy Ei T f Fo Fy
H L HL B AB plus (A 1 B) B (A +B) plus AB ? ? [ ? [ ] I I
HLHH A+B  A+B aB AB minus 1 . 0 A 3 . o L 5
HHL L Logical 0 A plus A* Logical 1 A plus A*
HHL H AB AB plus A ATE (A + B) plus A . — P
HHHL AB ABplus A A+B  (A1E) plus A H = High Voltage Level Ve = Pin 24
H HHH A A A A minus 1 L = LOW V0|tage Leve| GND = Pin 12
*Each bit is shifted to the next more significant position
** Arithmetic operations expressed in 2's complement notation
TYPICAL INPUT AND OUTPUT CIRCUITS
INPUTS OUTPUTS TVCC
EQUIVALENT CIRCUIT EQUIVALENT CIRCUITS
vee
Ro OUTPUT
INPUT —_—
OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE
INPUT VOLTAGE LOW STATE HIGH STATE
1.0 80 T 10 T
! I T %7¢
. T425C [vee =5.0v
Vg *5.0v 1
0
60 . R
< 10 E Pl z
. Z = .
3 -20 3 £ 10
K S w 3
5 g 5 e
5 -3.0 & g -2
E 3 - 1 5 P
z-a0 R | s
. =%
50 B C | ,,,,/
Vee *5.0V
6.0 0 -40
S0 0 L0 20 30 40 5.0 0 0.4 0.8 1.2 16 2.0 0 1.0 2.0 3.0 4.0 5.0
V,y * INPUT VOLTAGE - VOLTS Vgt - OUTPUT VOLTAGE - vOLTS Vou - OUTPUT VOLTAGE - VOLTS
N out out
Fig. 1 Fig. 2 Fig. 3
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FAIRCHILD TTL/MSI * 9341/54181, 74181

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature
Temperature {Ambient) Under Bias
V¢ Pin Potential to Ground Pin
*Input Voltage (dc)
*Input Current (dc)
Voltage Applied to Outputs (Output HIGH)

—65°C to +150°C
—55°C to +125°C
—-05Vto+70V
—05Vto+55V

—30 mA to +5.0 mA
—0.5 V to +V¢ value

Output Current (dc) (Qutput LOW) +30 mA
*Either Input Voltage Limit or Input Current is sufficient to protect the inputs,
GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (Vee)
PART NUMBER TEMPERATURE
MIN. . TYP. MAX.

9341XM/54181XM 45V 5.0V 55V —55°C to 125°C
9341XC/74181XC 475V 50V 525V 0°C to 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS
SYMBOL PARAMETER UNITS CONDITIONS
MIN. MAX.
Itage f
Vin Input HIGH Voltage 20 v Guaranteed Input HIGH Voltage for
all Inputs
| f
VIL Input LOW Voltage 08 v Guaranteed Input LOW Voltage for
all Inputs
Vep Input Clamp Diode Voltage -1.5 \% Vee =MIN., |y = —12 mA, Tp = 25°C
A = B Output Leakage Current
Vee = Y =55V
fcEx (Open Collector) 250 KA cc =MIN., VouT
Vee = MIN,, gy = —800 uA
VoH Qutput HIGH Voltage 2.4 \% V| = ViH or V|| per Truth Table
Vee =MIN, gL =16 mA
VoL Output LOW Voltage 0.4 \ VIN = VIH or VL per Truth Table
WH Input HIGH Current kA Vee = MAX., VN =24V
M 40
Ag A1 Ap A3 BgBqBg B3 120
S0S1S5283 160
Cn 200
Input HIGH Current All Inputs 1.0 mA Veec =MAX., V|N=55V
L Input LOW Current mA Ve = MAX., Viy =04V
M _ -1.6
Ag A1 A2 A3 BgB1 By B3 —-4.8
SpS1S283- —6.4
Cn —8.0
Isc Output Short Circuit Current —20 —55 mA XM Vee = MAX., VouT = 0.0V
(los) (Note 4) —18 —57 mA XC
lcc Power Supply Current 127 mA XM Ve =MAX.Cp =
Bp=B1=Bo=B3=GND
140 mA XC All Other Inputs = 4.5 V
135 mA XM Vee = MAX.M =
Sg=S1=82=83=45V
150 mA XC All Other Inputs = GND
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FAIRCHILD TTL/MSI * 9341/54181, 74181

SWITCHING CHARACTERISTICS (Ta =25°C, Voc = 5.0V, Pin 12 = GND)

LIMITS
SYMBOL TER UNITS CONDITIONS
PARAMETE VP, MAX.
tPLH (Cnh to Cp +4) 12 16 M = OV, (Sum or Diff Mode)
tPHL 13 17 ne See Fig. 4 and Tables | & I1
tPLH (Cp to F outputs) 15 17 M = QV, (Sum Mode)
ns
tPHL 14 17 See Fig. 4 and Table |
tPLH (A or Blinputs to G output) 16 19 M=81=82=0V,59=5S3=4.5V
ns
tPHL 9 12 (Sum Mode) See Fig. 4 and Table |
tPLH (A or Binputs to G output) 18 22 M=89=83=0V,81=82=45V
ns
tPHL 13 17 (Diff Mode) See Fig. 5 and Table ||
tPLH (A or B inputs to P output) 16 19 M=S81=82=0V,S9=S3=45V
ns
tPHL " 15 (Sum Mode) See Fig. 4 and Table |
tPLH (A or Binputs to P output) 17 21 M=Sg=S3=0V,51=S2=45V
tPHL 14 21 " (Diff Mode) See Fig. 5 and Table i1
tPLH (A; or Bj inputs to F; outputs) 19 26 M=81=82=0V,S9=S3=45V
ns
tPHL 19 26 (Sum Mode) See Fig. 4 and Table |
tpLH | (Aj or Bjinputs to F; outputs) 20 26 M=89=S3=0V,S1=Sy=45V
ns
tPHL 26 32 (Diff Mode) See Fig. 5and Table 11
tpLH (A or B inputs to Fi 4+ q outputs) 23 29 M=0V,S9g=83=45V,81=52=0V
ns
tPHL 19 25 (Sum Mode) See Fig. 4 and Table |
tPLH (A or B inputs to Fj 4 q outputs) 23 29 M=0V,Sg=S3=0V,S1=S2=45V
ns
tPHL 24 30 (Diff Mode) See Fig. 5 and Table |1
tPLH (A or B inputs to F outputs) 18 24 M =4.5 V (Logic Mode)
ns
tPHL 19 24 See Fig. 4 and Table |1}
tPLH {A or Binputs to Cp, + 4 output) 16 21 M=0V,S9g=S3=45V,S;=S3=0V
ns
tPHL 26 30 (Sum Mode) See Fig. 6 and Table |
tpLH | (A or B inputs to Cp + 4 output) 19 25 M=0V,Sg=S83=0V,S1=S2=45V
ns
tPHL 26 30 (Diff Mode)
tpLH (AorBinputsto A=B output) 33 40 M=Sg=S3=0V,S1=S2=45YV,
ns Ro =400 R to 5.0 V
tPHL 34 42 (Diff Mode) See Fig. 5 and Table |
NOTES:

(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A

copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.
(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘“worst case’’ conditions.

(3) The specified LIMITS represent the ““worst case’’ value for the parameter. Since these ““worst case’’ values normally occur at the temperature
and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating

ranges.
(4) Note more than one output should be shorted at a time.

SWITCHING TIME WAVEFORMS

INPUT i k A|NPUT7{ k

| e — |~ temL
ouTPUT - = ein —| |- oL
ourPuT ’A \.
Fig. 4 Fig. 5

INPUT

-~ |~ tPuH - - 'PHL
l |

OuTPUT ; ;

Fig. 6
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FAIRCHILD TTL/MSI * 9341/54181, 74181

SUM MODE TEST TABLE 1

FUNCTION INPUTS: Sg=S3=4.5V,S1=89=M=0V

INPUT o-;if\AREIBNIZUT OTHER DATA INPUTS OUTPUT
PARAMETER U1I>IED;FR APPLY APPLY APPLY APPLY U,‘NEDSi_R
45V GND 45V GND B ) )
t — - Remaining =
tg";'l'_' A Bi None X ond B Cn Fi
t Iy -~ Remaining —
tg:t Bi A None Aand B Cn Fi
t — — Remaining —
tzht A Bj None Cn HandB Fit+1
tp — — Remaining —
tP:': B; Aj None Cn Aand B Fi+
tPLH — — _R_emaﬂing —
tpH| A B None None Aand B, Cp P
tPLH — — _Remai_ning —
tPHL B A None None Aand B, Cp P
tPLH — — Rema_ining ReLnaining —
tpHL A None B B A, Cp G
tpPLH — — Rema_ining Reﬂ'\aining —
tpUL B None A B A, C, G
tPLH — _ Remaining Remaining
tpHL A None B B Y Ch Ch+4
tPLH — — Remaining Remaining
tp| B None A ) A, Cq Ch+4
tpLH ﬂ_l A_H Any-lf
tPHL Cn None None A B or Cn +4
DIFF MODE TEST TABLE i} FUNCTION INPUTS: S1=S2=45V,53=83=M=0V
OTHER INPUT
INPUT SAME BIT OTHER DATA INPUTS OUTPUT
UNDER
PARAMETER LTED;.R APPLY APPLY APPLY APPLY TEST
45V GND 45V GND
: — — — — —
tg:r'.: x None B Remi_qmng Re%'\ag:\mg =
PPLH = — Remaining Remaining _
tPHL B A None Y B Cn Fi
tPLH — — Remaining Remaining —
tPHL A None Bj B Cn Y Fi +1
tPLH — —_ Remaining Remaining =
tPHL Bj Aj None B Cy Y Fi+1
tPLH — — Remaining o
tPHL A None B None A and B, Cp P
tPLH - — Remaining —
tPHL B A None None Aand B, Ch P
tPLH — - Remaining =
tPHL A B None None Aand B, Cp, G
tPLH — - Remaining ~
tPHL B None A None Aand B, Cp G
tPLH — — Remaining Remaining _
tPHL A None B A B.Cy A-B
PLH — — Remaining Remaining B
tPHL B A None . Y B, Ch A=B
tPLH — — Remaining
tPHL A B None None Aand B, Cn Cﬁ +4
tPLH = — Remaining
N — iy
tPHL one A None Aand B, Cp Ch+4
Ly All o
tPHL Cn None None AandB None Ch+4
LOGIC MODE TEST TABLE 1|
E
INPUT OT:ANTE'::D_;JT OTHER DATA INPUTS OuUTPUT
PARAMETER
U;\'EDSETR APPLY APPLY APPLY APPLY U"r\lE?sETR FUNCTION INPUTS
4.5V GND 4.5V GND o )
tpLH — — Remaining = S§1=83=M=45YV
A — = F
tPHL None B None Aand B, Cp Any S0=52=0V
tpLH — — Remaining — $1=S3=M=45V
tPHL B None A None A and B, Cn Any F S0=Sp=0V J
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TTL/MSI 93§41

4-BIT ARITHMETIC =OGIC UNIT

DESCRIPTION — The TTL/MSI 93541 is a 4-bit high speed Arithmetic Logic Unit (ALU) which can
perform all the possible 16 logic operations on two variables and a variety of arithmetic operations;
the Add and Subtract modes are the most important. The ALU is fully compatible with all members
of the Fairchild TTL family and incorporates the Schottky TTL process to achieve super high speeds.
e PROVIDES 16 ARITHMETIC OPERATIONS
ADD, SUBTRACT, COMPARE, DOUBLE, PLUS
TWELVE OTHER ARITHMETIC OPERATIONS
¢ PROVIDES ALL 16 LOGIC OPERATIONS OF TWO VARIABLES
EXCLUSIVE—OR, COMPARE, AND, NAND, OR, NOR, PLUS
TEN OTHER LOGIC OPERATIONS

INPUT CLAMP DIODES

PIN NAMES

Ko to A-g, Eo to §3
Sp. 81,82, 83

M

Cnh

Fo. F1,Fo, F3
A=B

oo

Cht+4

TYPICAL ADD TIME FOR 16-BITS IS 19ns
TYPICAL POWER DISSIPATION OF 500 mwW

Operand (Active LOW) Inputs
Function — Select Inputs

Mode Control Input

Carry Input

Function (Active LOW) Outputs
Comparator Qutput

Carry Generate (Active LOW) Output
Carry Propagate (Active LOW) Output
Carry Qutput

FULL LOOKAHEAD FOR HIGH SPEED ARITHMETIC OPERATION ON LONG WORDS

W s oo

LOGIC SYMBOL

21 2322 2120 1918

WYY

Cn
™M

So
S1
S2
S3

LI

Ao Bo A1By Az By A3 B3
Cn+q f— 16

A=B %———14

G JOo— 17

93541

P lOo— 15

Fo Fi

I B

Vce = PIN24
GND = PIN 12

LOGIC DIAGRAM

Cu M Ag fn

8 Ay [ Ay

Ay

i)

@J;@ ® v

0

% @ lov % o

K

T
)

OO

® ® ®
QO = Pin Numbers

Ty |3 X le; 1 .

CONNECTION DIAGRAMS

DIP (TOP VIEW)

1 8o
2 [ A
303
Pl s
s L s)
6 s
7 ca
8
9 [
1023
N
12 ]

<
»i Ot B O
o B3 E 3

o
=

FLATPAK (TOP VIEW)

L8 @ Vee 24
L3 w— K1§23
L — (-]} mm— 2}
L swmm— R
5 — 51 [P mem—— R
6 C—s0 EY semmans BE
L w— () s BT
L me— ] sE—v
9 Fo Cnig f—1 16
:6%?1 FE—1s
11 1 F2 A:B:M
12 C_—_—_—]G6no [y s— BE}
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FAIRCHILD TTL/MSI * 93S41

FUNCTIONAL DESCRIPTION — The TTL/MSI 935841 is a 4-bit super high speed parallel Arithmetic Logic Unit (ALU). Controlled by the
four Function Select Inputs {Sqg . .. S3) and the Mode Control Input (M), it can perform all the 16 possible logic operations or 16 different
arithmetic operations on active HIGH or active LOW operands. The Function Table below lists these operations.

When the Mode Control Input (M) is HIGH, all internal carries are inhibited and the device performs Logic operations on the individual bits as
listed. When the Mode Control Input is LOW, the carries are enabled and the device performs Arithmetic operations on the two, 4-bit words.
The device incorporates full internal look-ahead carry and provides for either ripple carry between devices using the Cp+4 output, or for carry
look-ahead between packages using the signals P (carry propagate) and G (carry generate). P and G are not affected by carry in. When speed
requirements are not stringent, the 93541 can be used in a simple ripple carry mode by connecting the carry out (Cp+4) signal to the carry
input (Cp) of the next unit. For high speed operation the 93541 is used in conjunction with the 93842 carry look-ahead circuit. One carry
look-ahead package is required for each group of four 93541 devices. Carry look-ahead can be provided at various levels and offers high speed
capability over extremely long word lengths.

The A = B output from the 93541 goes HIGH when all four F outputs are HIGH and can be used to indicate logic equivalence over 4-bits when
the unit is in the subtract mode. The A = B output is open collector and can be wire ANDed with other A = B outputs to give a comparison for
more than 4-bits. The A = B signal can also be used with the carry out signal to indicate A > B and A < B.

The Function Table lists the Arithmetic operations that are performed without a carry in. An incoming carry adds a one to each operation.
Thus Select Code LHHL generates A minus B minus 1 (2's complement notation) without a carry in and generates A minus B when a carry is
applied. Because subtraction is actually performed by complementary addition (1's complement), a CARRY OUT means BORROW; thus a
carry is generated when there is no underflow and no carry is generated when there is underflow.

As indicated the 93541 can be used with either active LOW inputs producing active LOW outputs or with active HIGH inputs producing active
HIGH outputs. For either case the table lists the operations that are performed to the operands labeled inside the logic symbol.

FUNCTION TABLE LOGIC SYMBOLS
MODE SELECT ACTIVE LOW INPUTS ACTIVE HIGH INPUTS ACTIVE LOW OPERANDS ACTIVE HIGH OPERANDS
INPUTS & OUTPUTS & OUTPUTS 2 1 2322 2120 1918 2 1 2322 2120 1918
LOGIC ARITHMETIC** LOGIC ARITHMETIC**
S3 S2 Sq So (M=H) (M=L)(Ch~L) (M=H) (M=L)(Ch=H) L'L $$ ‘Lé ‘LJ’ l | | l IJ—J [
" = Ao Bo A1 87 Az B2 Az B3 Ap Bp A181 Az By A3 83
LLLL A A minus 1 A A
LLLH AB Aar:nil:\suu ATE A+B 7= Cn Cara =16 7 —of & Cnra JO-= 16
L L HL A+B AB minus 1 AB A+B J— - b— -
LLHH Logical 1 minus1 Logical 0 minus 1 _ ° " 4B|TA9|§'|ST",}MET,C Ao h 1" 4B!TA9F:(ZIS'?F]\IMET|C e
LHLL ATB  Aplus(A+B) AB Aplus AB s — So LOGIC UNIT G fo— 17 6 —4 So LOGIC UNIT G p— 17
L HLH B AB plus (A + B} B (A + B) plus AB 5 —— S1 5 — 51
L HHL A®B Arminus 8 minus 1 A®B A minus B minus 1 P JO— 15 P p— 15
L HHH A+B  A+B AB AB minus 1 44— 52 4 —1%2
H L L L AB Aplus (A + B) A+B A pius AB 3 —] s3 3 —S3
HLLH A®B AplusB A®B AplusB o il F2 fs i il f2 i
H L HL 8 AB plus (A + 8) 8 (A +B) plus AB ? ‘f ? ? v = Pin 24 I ] ] '
H L HH A+B  A+B AB AB minus 1 cc=rn
HHLL Logical 0 A plus A* Logical 1 A plus A* 9 10 1 13 GND = Pin12 ¢ 10 1 13
HHLH AB AB plus A A+B  (A+B)plus A
H HHL aB AB plus A AfB  (A+B)plus A L = LLOW Voltage Level H = HIGH Voltage Level
HHHH A A A A minus 1 *Each bit is shifted to the next more significant position
**Arithmetic operations expressed in 2's complement notation
TYPICAL INPUT AND OUTPUT CIRCUITS
INPUTS OUTPUTS
EQUIVALENT CIRCUIT EQUIVALENT CIRCUITS
vee ouTPUT
Ro
INPUT
LOwW HIGH
OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE
INPUT VOLTAGE LOW STATE HIGH STATE
1.0 80 20
1
Tan257C | Ta=25c | N i
0 /{ [ vee =5.0v 1 Vee =5.0v
< < 0
£ 0 % ’,’J‘ . § e
. e A 5 H R
zZ | @ - ] & 20 A
& -20 I } H € - v ]
g o o I S — - .
< 30 AL A a8 2 ® 2 -]
g 74 /,/ £ L/ N E a0
= sS4 o o
' a0 21 ! ] 1 4
z Ls = [
=\ 3 ¥ f 3
sl Ta=25"C _| = / = 80
TV Vg = 5.0V . —t— N
sokd > 0 -80
-1 10 20 30 40 5.0 0 0.4 08 12 16 20 0 1.0 20 30 4.0 5.0
vy — INPUT VOLTAGE ~ VOLTS VOUT — OUTPUT VOLTAGE — VOLTS: VouT — OUTPUT VOLTAGE - VOLTS
Fig. 1 Fig. 2 Fig. 3
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FAIRCHILD TTL/MSI ¢ 93S41

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +1256°C
Vg Pin Potential to Ground Pin —05Vto+7.0V
*Input Voltage (dc) —0.5V to +5.5 V
*Input Current (dc) —30 mA to +5.0 mA
Voltage Applied to Outputs (Output HIGH) —0.5 V to +V¢ value
Output Current (dc) {Output LOW) +30 mA

*Either Input Voltage Limit or Input Current is sufficient to protect the inputs.

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (V)
PART NUMBER TEMPERATURE
MIN. TYP. MAX.
93S41XM 45V 50V 55V —55°C t0 125°C
93541XC 4.75 V 50V 5.25 V 0°C to 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

SYMBOL PARAMETER LIMITS UNITS CONDITIONS
MIN. TYP. MAX.
ViH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage for all Inputs
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage for all Inputs
Vebp Input Clamp Diode Voltage —1.2 Volts Vee =MIN, Iy =—-18 mA, Ta =25°C
'CEX (%pe?'l 835';2:0&)%'(396 Current 250 MA Vee =MIN, VoyT =55V
VoH Output HIGH Voltage ;3 Volts iz‘ \Y%;\'/‘?L%:Sﬁ p;1+?uThATable
VoL Output LOW Voltage 05 Volts ://|C|\T= \';/I,L,N;rie:_,_ pz?::uAth Table
HH Input HIGH Current HA Vee =MAX, VN =27V
M 50
Ag Aq Ao A3BgBqB2B3 160
$0S182S3 200
Cn 300
Input HIGH Current 1.0 mA Vee = MAX., VN =55V
All Inputs
hL Input LOW Current mA Vee = MAX., VN = 0.4 V
M —-1.6
Ag A1 A A3BgBq B2 B3 -4.8
S0 S1S2S3 —6.4
Cp —-9.6
Isc Output Short Circuit Current _a0 —100 A Vee = MAX., VOUT =0 V
{los) (Note 4)
Ice Power Supply Current 95 125 mA XM Vce =MAX,, Ch =
Bp=B1=B2=B3=GND
95 140 mA XC All Other Inputs = 4.5V
105 135 mA XM Vee = MAX., M =
§0=51=S9=53=4.5 V
105 150 mA XC All Other Inputs = GND
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FAIRCHILD TTL/MSI * 93S41

SWITCHING CHARACTERISTICS (Ta = 256°C, Vo = 5.0 V, Pin 12 = GND)

LIMITS
SYMBOL PARAMETER TvP MAX UNITS CONDITIONS
tPLH 7.0 12 M =0V, (Sum or Diff Mode)
(Ch toCp +4) ns .
tPHL 7.0 12 See Fig. 4 and Tables | & |1
tPLH - 7.0 12 n M =0V, (Sum Mode)
PHL (Cn to F outputs) 7.0 12 * See Fig. 4 and Table |
tPLH - =, - 9.5 14 n M=89=82=0V,S9=83=45V
tPHL (A or B inputs to G output] 70 14 ) (Sum Mode) See Fig. 4 and Table |
tPLH — — 9.5 15 M=89=83=0V,S51=52=45V
ns
tPHL (A or B inputs to G output) 9.0 15 (Diff Mode) See Fig. 5 and Table ||
tPLH R — 8.5 14 M=87=50=0V,Sg=S3=45V
P ns
tPHL (A or B inputs to P output) 8.0 14 {Sum Mode) See Fig. 4 and Table |
tPLH I — 8.5 15 M=80=83=0V,S1=Sp=45V
P ns
tPHL (A or B inputs to P output) 10 15 (Diff Mode) See Fig. 5 and Table 1
*PLH AorBi F 15 20 M=59=52-0V,S0=53=45V
B t F output ns
tPHL (A ar B inputs to sny F output) 9.0 20 (Sum Mode) See Fig. 4 and Table |
PLH S _ 14 21 M=89=53=0V,S1=S0=45V
B ts t F tput
tPHL (A or B inputs to any F output) 11 21 ns (Diff Mode) See Fig. 5 and Table 11
tPLH S _ 10 20 M = 4.5 V (Logic Mode)
F .
tPHL (A ar B inputs to F autputsl 10 20 ne See Fig. 4 and Table 11
tPLH - = 10 18.5 M=0V,S9=53=45V,51=89=0V
A B tsto C tput ns
tPHL (A or B inputs to Cn 4 4 output) 13 18.5 (Sum Mode) See Fig. 6 and Table |
PLH AorBi 12 23 M=0V,S0=53=0V,51=52=45V
AorB tsto C tput) ns
tPHL (A or B inpu n+ 40U 13 23 (Diff Mode)
tPLH 13 23 M=8p9=S3=0V,S1=82=45V,
(A or B inputs to A = B output) ns Ro =400 Q2 to 5.0 V
tPHL 13 23 (Diff Mode) See Fig. 5 and Table 11
NOTES:

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A
copy of this specification can be obtained from Fairchild Digitali Product Marketing, Mountain View, California.

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions.

3. The specified LIMITS represent the ‘‘worst case’” value for the parameter. Since these ‘‘worst case’’ values normally occur at the
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system

operating ranges.
4. Not more than one output should be shorted at a time.

SWITCHING TIME WAVEFORMS

INPUT 7 § A INPUT /] N\
’1 |** PLH ”l '~ - IPHL

B INPUT 5 g
QUTPUT ; ;
e —|

|-—— tPHL

OUTPUT

Fig. 4 Fig. 5

INPUT
»| |~ tpun - = tene

QUTPUT

Fig. 6
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FAIRCHILD TTL/MSI * 93S41
SUM MODE TEST TABLE II ) FUNCTION INPUTS: S =S3=45V,51=892=M=0V
INPUT O;’:‘?\ARE':;UT OTHER DATA INPUTS OouTPUT
PARAMETER U_lr_\IEDSiR APPLY APPLY APPLY APPLY U_?‘EDSE_R
45V GND 45V GND
o g R 3 :
pe | @ g | :
II':II-_:I-{_ A B; None Cn R%n;ii;igg Fi+1
:z:;': §; /_\i None Ch R{_n;zi(:igg F_| +1
Iz:': A B None None KRZ,T;—E"E; P
:g:’: B A None None ;Z::%jngn P
:gh': N None 5 RemaEining Re_ga(i:r:ng g
:g:': 5 None ry Rem%ining RerKn’a(i:r:‘ing 5
:ﬁtl’: A None B Rem_agining Re_Amlaci:r;ing Chn+a
:g:_‘l': B None A Rem%ining R%a(i:r:ng Ch+4
tPLH All All Any F
tPHL Cn None None A B or Cp + 4
DIFF MODE TEST TABLE (1 FUNCTION INPUTS: S1=S2=45V,53=53=M=0V
INPUT O-QZ\E,EVIREI;F_}UT OTHER DATA INPUTS OUTPUT
PARAMETER UNDER APPLY APPLY APPLY APPLY UNDER
TEST 45V GND 45V GND TEST
:';'F-‘T_‘ A None B Rem%'”‘”g R"E"‘,a(':’:""g Fi
tt:::_-‘:‘_l B A None Rem%ining Reg_‘l'aicr:ng =
Iz:‘!t A None B Reg’a(i:r;ing Rem%jning -E; +1
:g::,l: —Bi I None Reg'a(i:r:‘ing Rem%ining Fi 1
tg;': A None B None KR:nm:g’incgn ;
:E:E B A None None .ABan;%”g]n P
:::’: A B None None KRerda—ig,"gn G
o B None A None Aomaind G
::::;': Y None B Rem%ining Rtigaé:ing A=B
:;"l_.:: B A None Rem%ining Réga(i)r;ing A=B
I';:': A B None None Aﬁzr:j%i,ngn Ch+4
:i:_‘: B None A None ;znm;'—g”gn Ch+4
ttgh': Cnh None None K:nl:i B None Ch+4
LOGIC MODE TEST TABLE i1
INPUT OTS'-,:AENTEH;IF,:T OTHER DATA INPUTS OUTPUT
PARAMETER U_:}IEDSE_R APPLY APPLY APPLY APPLY U_:}IEDSI?TR FUNCTION INPUTS
45V GND 45V GND
:::-—I': A None B None KRZT;i—gingn Any F S1S=OS=3S=2“: 31\1/5 v
:g::l': B None A None ;:T;ig%gn Any F 815(: f?é; =M0=V4'5 v
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TTL/MSI 9342/54182, 74182
LOOKAHEAD CARRY GENERATOR

DESCRIPTION — The TTL/MSI 9342/54182, 74182 is a high speed Lookahead Carry Generator. It
is generaily used with the 9341/54181, 74181 4-Bit Arithmetic Logic Unit to provide high speed LOGIC SsYMBOL
lookahead over word lengths of more than four bits. The lookahead carry generator is fully compatible

with all members of the Fairchild TTL Family.
2 1 1514 6

43 5
d L4 b4 48

PoGo P1Gy P2Gz P3G3L, o
e PROVIDES LOOKAHEAD CARRIES ACROSS A GROUP OF FOUR ALU'S 13— Cn 9342/54182, 74182 ¢
e MULTI-LEVEL LOOKAHEAD FOR HIGH SPEED ARITHMETIC OPERATION OVER LONG b
WORD LENGTHS O R
e |INPUT CLAMP DIODES | ] T
® TTL COMPATIBLE 12 11 9
Vee =Pin 16
GND = Pin 8
PIN NAMES LOADING
(Note a) CONNECTION DIAGRAMS
Cn Carry Input 1TU.L. DIP (TOP VIEW)
Go. Go Carry Generate (Active LOW) Inputs 7U.L.
Gq Carry Generate (Active LOW) Input 8 U.L.
63 Carry Generate (Active LOW) Input 4 U.L.
Pg. P1 Carry Propagate (Active LOW) Inputs 4U.L
[2) Carry Propagate (Active LOW) Input 3U.L.
—53 Carry Propagate (Active LOW) Input 2 U.L.
Cnix, Cn+y, Cniz Carry Outputs (Note b) 10 U.L.
G Carry Generate (Active LOW) Output (Note b) 10 U.L.
P Carry Propagate (Active LOW) Output (Note b) 10 U.L.
Notes:

(a) 1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW
{b) 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor.

LOGIC DIAGRAM

FLATPAK (TOP VIEW)

CaGpP 1P Go P2 G3 Py (O = Pin Numbers
eldle oo, @lle ol [®

3

—a vee [ 16

J w— 7] st}

£ m— o Gy f—114

» o oY 1N ¢, [

- (L 0 [ L e Cony 12

) — Croy =111

[ m— [ m—RY

s—Jono oy fd

2!l
ol

Chtz
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TTL/MSI « 9342/54182, 74182

FUNCTIONAL DESCRIPTION —The TTL/MSI 9342/54182, lookahead carry generator accepts up to four pairs of active LOW Carry Propagate
(Po, Pq, P2, P3) and Carry Generate (Gg, G1, G2, G3) signals and an active HIGH Carry Input (Cp) and provides anticipated active HIGH carries
(9n+x: Cn+y, Cn+z) across four groups of binary adders. The 9342/64182, 74182 also has active LOW Carry Propagate (P) and Carry Generate
(G) outputs which may be used for further levels of lookahead.

The logic equations provided at the outputs are:

Cn+x = Go + PoCp
Cn+y = Gq + P1Gg + P1PoCp

Cn+z = Go + PoGq + PoP1Gg + P2P1PoCp

G =Gz + P3Gy + P3PpGq + P3P2P1Gg
P

- FFaPIPo

Also, the 9342/64182, 74182 can be used with binary ALU’s in an active LOW or active HIGH input operand mode. The connections to and
from the ALU to the lookahead carry generator are identical in both cases.

TRUTH TABLE

INPUTS QUTPUTS
Cn 8o Po G1 P1 G2 Py 83 P3 [Caex Chsy Cnvz G P
X H H L
L H X L
X L X H
H X L H
X X X H H L
X H H KW X L
L H X H X L
X X X L X H
X L X X L H
H X L X L H
X X X X X H H L
X X X H H H X L
X HHHXHX L
L H X H X H X L
X X X X X L X H
X X X L X X L H
X L X X L X L H
H X L X L X L H
X X X X X H H H
X X X H H H X H
X H H H X H X H
H H X H X H X H
X X X X X L X L
X X X b X X L L
X L X X L X L L
L X L X L X L L
H X X x H
X H X X H
X X H X H
X X X H H
L L L L L

= HIGH Voltage Leve!
LOW Voltage Level
+ Don't Cere

xr I

1) - INPUT CURRENT ~ mA

TYPICAL INPUT AND OUTPUT CHARACTERISTICS

EQUIVALENT INPUT CIRCUIT OUTPUT OUTPUT
HIGH EQUIVALENT CIRCUIT LOW EQUIVALENT CIRCUIT
vee O )¢ O vee
bl 3R
2 | ouTPUT
R
W I f [pe——
INPUT 4
OUTPUT . )
- - R3
INPUT CURRENT VERSUS OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS
INPUT VOLTAGE OUTPUT VOLTAGE OUTPUT VOLTAGE
(OUTPUT HIGH) (OUTPUT LOW)
2.0 10 — 100 .
|tz | Ty 5%
. . Ve 5.0V / _ﬁ‘/::c 5.0V =
PIN f5y B £ /]
2.0 - s 10 z
o g g o A
-4.0 I:NPIN - g 2 B B g
. 2 = — =
-6.0 / PN _ ‘?_ 30 3 //
[/ wwel ] 5 , 5 %
Vet 5.0V - T oo A
-8.0 -40 /
10 _Jll[ -50 /
%o o 20 a0 00 8.0 -1.0 1.0 2.0 5.0 7.0 0 0.5 1.0 L5 2.0

V| - INPUT VOLTAGE VOLTS

Voyr - OUTPUT VOLTAGE - VOLTS Voyr - OUTPUT VOLTAGE - VOLTS
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TTL/MSI « 9342/54182, 74182

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)
Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
V¢ Pin Potential to Ground Pin —05Vto+7.0V
*Input Voltage (dc) -0.5Vto+5.5V
*Input Current (dc) —30 mA t0 +5.0 mA
Voltage Applied to Outputs (Output HIGH) —0.5 V to +V ¢ value
Output Current (dec) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
GUARANTEED OPERATING RANGES
SUPPLY VOLTAGE (V
PART NUMBER Weel TEMPERATURE
MIN. TYP. MAX.

9342XM/54182XM 45V 50V 55 V -B66°C to 125°C

9342XC/74182XC 4.75 V 50V 5.25 V 0°C to 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS
CONDITIONS
SYMBOL PARAMETER MIN. MAX. UNITS o
VOH Output HIGH Voltage 24 Volts Vce = MIN,, Igy = -800 UA
VIN = ViH or VL per Truth Table
VoL Output LOW Voltage 0.4 Volts Vce = MIN,, Ig = 16 mA
¢ ViN = ViH or Vi per Truth Table
ViH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Threshotd
Voltage for All Inputs
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Threshold
Voltage for All Inputs
Vebp Input Clamp Diode Voltage -1.5 Volts Vee=MIN, )y =-12mA, Tp = 25°C
o Input LOW Current mA Vge = MAX., ViN = 04 V
Cn -1.6
P3 -3.2
P2 _ _ -4.8
Po, P1or G3 6.4
Gp or G2 -11.2
G1q -12.8
WH Input HIGH Current KA Vee = MAX., VIN =24 V
Cn 40
P3 80
Py _ 120
Po, P1 or G3 160
Go or G2 280
Gq 320
input HIGH Current 1.0 mA Vee = MAX., VN =565V
all inputs
Isc Output Short -40 -100 mA Vgee = MAX., VoyTt =00V
Circuit Current (Note 4)
IcCH Power Supply Current
9342XM/54182XM 35 mA Vce = MAX.
9342XC/74182XC 39 mA Al outputs HIGH
lccL Power Supply Current V =M
9342XM/54182XM 65 mA cC = MAX.
9342XC/74182XC 72 mA All Outputs LOW

NOTES:

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. ']

2 Conditions for testing, not shown in the table, are chosen to guarantee operation under ““worst case’’ conditions.

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ''worst case’* values normally occur at the
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable
system operating ranges.

4. Typical limits are at Vee = 5.0V, 25°C, and maximum loading.
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TTL/MSI « 9342/54182, 74182

SWITCHING CHARACTERISTICS (Tp =25°C, Vcc = 5.0V, Pin 8 = Gnd)

SYMBOL PARAMETER LIMITS UNITS CONDITIONS
TYP. MAX.
tPLH {Ch 10 Crrkx, Cntys Cntz) 12 16 ns Pg="Pq=Py=Gnd, Gg=Gq1 =Gy =45V
PHL 15 19 Fig.1
tPLH {Pg, P1,or Py to 8 10 ns Py = Gnd (If not under test),
tPHL Cn+x, Cn+y. of Cn+z) 9 1 Ch =Gg=Gq = Go =45V, Fig.2
tPLH {Gg, G1 or Go to 8 10 ns Gy = 4.5V (If not under test),
tPHL Cn+x. Cnty. of Cpiz) 9 1 Cn = Pg = P = P = Gnd, Fig.2
tPLH (P1, Poor P3to Gor P) 12 16 ns Py = Gnd (If not under test),
tPHL 15 19 Go = Gq =Gy = G3= Cp = 4.5 VFig.1
tPLH (Go. G1, Go or G3 to G) 12 16 ns Gy = 4.5V (If not under test),
tPHL 15 19 P1 =Py =P3=Gnd, Fig. 1
tpLH (Pg, Py, Ppor P3to P) 12 16 ns Py = Gnd (If not under test),
tPHL 15 19 Fig. 1
SWITCHING TIME WAVEFORMS
INPUT  e———— e e e 3V
Cp. Pi or Gy ! 15V ) 15V
(i=0,1,20r3) : : ov
l——tPLH——-—{ :
' l
| -
|
Yisv | 15V
outPUT I |
Crtxs Crty: Cnvz. G, OR P | :
l——tth_——l
Fig. 1
——————————————————— 3v
INPUT 15V 1.5V
Po. P1. P2 OR Gg, Gq, G2 L ov
ouTPUT TPHL tPLH
Cn+x: Cnty. Cntz
15V 15V
Fig. 2
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TTL/MSI 93542

LOOKAHEAD CARRY GENERATOR

DESCRIPTION — The TTL/MSI 93542 is a high speed Lookahead Carry Generator. It is generally
used with the 93541 4-Bit Arithmetic Logic Unit to provide super high speed lookahead over word
lengths of more than four bits. The lookahead carry generator is fully compatible with all members of
the Fairchild TTL Family.

TYPICALLY 4 ns DELAY FOR EACH LEVEL OF LOOKAHEAD
PROVIDES LOOKAHEAD CARRIES ACROSS A GROUP OF FOUR ALU’'S
e MULTI-LEVEL LOOKAHEAD FOR HIGH SPEED ARITHMETIC OPERATION OVER LONG
WORD LENGTHS
e INPUT CLAMP DIODES
® TTL COMPATIBLE

PIN NAMES

Cn Carry Input

Go, Go Carry Generate (Active Low) Inputs
61 Carry Generate (Active Low) Input
63 Carry Generate (Active Low) Input
Fo, 51 Carry Propagate (Active Low) Inputs
32 Carry Propagate (Active Low) Input
F3 Carry Propagate (Active Low) Input
Cn+x, Cnt+y: Cn+z Carry Qutputs

G Carry Generate {Active Low) Output
P Carry Propagate (Active Low) Output

LOGIC DIAGRAM
ChGg Py G, Py G, Py G3 P3
o

oldle ol  efe ol o

®

Ch+x Chty Cn+z G P
O = Pin Numbers

LOGIC SYMBOL

4 3 2 1 1514 6 5
by 44 44
PoGg P1G] PpG2 P3G3
G 10
13— Cn 93342
Pp—7
Cn+x  Cnty  Cp+z
[ T
12 11 9
Vce = Pin 16
GND = Pin 8

CONNECTION DIAGRAMS
DIP (TOP VIEW)

FLATPAK (TOP VIEW)

4 vee 1o
.3 — [y m—
R w— Y [cy s— RE}
L ne— N =113
5 Gy Couy o 12
55 Py Caoy 11
P — [ e R
8 [ano Cnez 9
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TTL/MSI 9344
BINARY ( 4-BIT BY 2-BIT ) FULL MULTIPLIER

DESCRIPTION — The TTL/MSI 9344 is a 4-bit by 2-bit Full Multiplier building block. It multiplies
two binary numbers and simultaneously adds two other binary numbers to the product. 9344’s can be
interconnected to form a high speed multiplier array of any size. The device is constructed with TTL

compatible inputs and outputs.
with all members of the Fairchild TTL family.

Inputs are buffered to reduce {oading. The device is fully compatible

e PERFORMS DIRECT MULTIPLICATION
e EXPANDS TO ANY SIZE ARRAY WITHOUT ADDITIONAL COMPONENTS
e MULTIPLIES AND ADDS SIMULTANEOUSLY
e TTL COMPATIBLE
PIN NAMES LOADING
Xo. X1, X2, X3 Multiplicand Inputs (Active LOW) 2/3 U.L.
Yo. Y1 Muitiplier Inputs (Active LOW) 2/3 U.L.
™My Additive 1.0 U.L.
Ko, Mg _ Carry Inputs 4.0 U.L.
Ky, Ko, Kg (Active LOW) 20 U.L.
Sp. S1. S2, 83, 84, S Outputs 10 U.L.
1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW.
LOGIC DIAGRAM
4X2MULTIPUER 9344 ¥ Ee( ® % o @
foul .
3;|D
o>
e
‘?iﬁg I ' L5 fl
| I=:
4 o
1
Tt
o) ~ ® R
% | T
111
A
- 1 1
1
i
®%s @S ?p @g @9 @

LOGIC SYMBOL

1918 4 5 23 22 21 20

My Mg Yy Yo X3 Xp Xq Xg
12 —0f Ko ss fo— 6
15 —=Of K¢ 9344 se fo—7
16 —Of K2 S3 Jo— 8
17 —Of K3 So $1 Sy jo— 2

1 10
Vee = PIN 24
GND =PIN 12

NC=PIN1,2,3,13

CONNECTION DIAGRAMS
DIP (TOP VIEW)

1O e UVCC

2 NC ;3’

AnoonAnnonmnn
Igll
=

S

N AgEgEEEEEE SR ER SRS

N

©

IS

o

@

~

@

©

=)

S

FLATPAK (TOP VIEW)
— vee L]
e P Y
1 Y
| — 7 X[
— 2 e
—~ o [ 1
— ] m— R
—= Y e
—= Y m—
s ) Ro [
[_—_ GND NC : 13




FAIRCHILD TTL/MSI « 9344

FUNCTIONAL DESCRIPTION — The 9344 is a binary full multiplier for 4-bit by 2-bit words. It is easily expandable in an array to form a high
speed parallel multiplier of any length.

The functional equation is illustrated below:

S(6-bits) = X(4-bits) times Y{2-bits) plus M(2-bits) plus K(4-bits)

Functi_onally the 9344 multiplies a 4-bit word &0 — )—(3) by a two bit word (70 — 71 ), generating eight partial products. Two other words,
KO — K3 and lVIO — M1 , are added to these partial products through a lookahead carry adder, generating a 6-bit product/sum.

The function can be described by the following equation (note that ‘‘+’' means arithmetic addition) :
§=20 (7(0?0 + MO + Ro) +21 (-)_(170 +XgY1 + My + Kq)+22 (Xo¥g + XY 1 + Kg) + 23 (X3Yp + 2271 +Kg) + 24 (2371 ).
All inputs and outputs are active LOW; X and Y inputs are buffered to present only one TTL unit load.

The device operates only on positive numbers. |f two's complement mutliplication is required, then the numbers must be changed to sign-
magnitude before multiplication, or else the product must be corrected following multiplication of the two’'s complement numbers. The
correction algorithm depends on whether X or Y or both are negative.

If X is negative:
Subtract Y from most significant half of product.

1f Y is negative:
Subtract X from most significant half of product.

If both X and Y are negative:
Add X plus Y to most significant half of product.

The result will be the correct two’s complement product.

MULTIPLICATION TIME WEIGHTING FACTORS OF THE BASIC MULTIPLIER
WoowWi1
Mg My
NUMBER w —s] Ko S f—a Wes
OF PACKAGES TIME (ns) Wit ] Ky Xo Y Sq p—ewia
BITS Wi2 —af Ky S3 r———wa
8 x8 8 150 w3 Kg Sg Sy Sy f—s w2
12x12 18 260 l ‘
T W Wil
16 x 16 32 350
24 x 24 72 550
This block represents the basic 4 by 2-bit multiplier, and indicates
the weighting factors (power of two) attached to each of the inputs
and outputs.
Fig. 1 Fig. 2

SWITCHING CHARACTERISTICS

N TOS3 Kg TO Sg

1 | ! !
INPUT (M) 7('5V 15V INPUT Ky 15V 16V
\-—»’» PHL lH’i PLH 1<—>‘» 'PLH ‘——-'» tPHL
OUTPUT (S3) % 1.5V % 1.5V QUTPUT (Sg) 1.6V 15V
| 1 | |

Fig 3 Fig. 4
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)
Storage Temperature -66°C to +150°C
Temperature {Ambient) Under Bias -55°C to +125°C
V¢ Pin Potential to Ground Pin -05Vto+7.0V
*Input Voltage {dc) 05Vto+55V
*Input Current (dc) -30 mA to +5.0 mA
Voltage Applied to Outputs {(Output HIGH) -0.5 V to +V value
Output Current (dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
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FAIRCHILD TTL/MSI « 9344

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (V¢c)
PART NUMBER TEMPERATURE
MIN, TYP. MAX.
9344 XM 45V 50V 55V -55°C to 1256° C
9344 XC 475V 5.0V 5.25 V 0°Cto75° C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS
SYMBOL PARAMETER MIN. TYP. MAX. UNITS CONDITIONS
(Note 4)
VIH Input HIGH Voltage 20 Volts Guaranteed Input HIGH Threshold Voltage for
All Inputs
ViL input LOW Voltage 0.8 Volts Guaranteed Input LOW Threshold Votlage for
All Inputs
VoH Output HIGH Voltage 24 Volts Vee = MIN,, IoH = -800 uA, VN = V|H or VL
VoL Output LOW Voltage 0.4 Volts Vee=MIN, IgL =16 mA, VN = V|qor VL
IH Input _I-lIGH Current
Yo,1: X0,1,2,3 27 A Vee = MAX, Vi =24V
My 40
K1 2,3 80
Ko, Mg 160
ITH Input LOW Current
Yo0,1:X0,1,2,3 -1.07 mA Vee =MAX., Vin=04V
M1 -1.6
K1,2,;3 -3.2
Ko. Mg -6.4
Isc Output Short Circuit -20 -70 mA Vce = MAX., Voyt =00V
Current (Note 5)
Icc Power Supply Current 110 150 mA Vee = MAX.
\Zels) Input Clamp Diode -15 Volts Vee = MIN., Ly = -12mA Tp = 25°C
Voltage
NOTES:

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

Conditions for testing, not shown in the table, are chosen to guarantee operation under '‘worst case’’ conditions.

The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable
system operating ranges.

4. Typical limits are at Vcc = 5.0 V, 25°C, and maximum loading.

5. Not more than one output should be shorted at a time.

2.
3.

SWITCHING CHARACTERISTICS (T p = 25°C)

LIMITS

SYMBOL PARAMETER MIN. TYP. MAX. UNITS CONDITIONS
tPLH Turn Off Delay Input to 40 51 ns

Output (M4 to S3)
tPHL Tuen On_gelay_l_nput to 40 52 ns

Output (M4 to S3) Vee =50V
tPLH Turn Off Delay Input to 16 22 ns CL=15pF

Output {Kg to Sg)
tPHL Turn On_DeIay_Input to

Output (Kg to Sg) 30 39 ns
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FAIRCHILD TTL/MSI « 9344

TYPICAL MULTIPLICATION ARRAYS

The 9344 can be assembled in an iterative structure to perform multi-bit multiplication. The blocks are interconnected so that partial product

sums generated in a particular 9344 are applied, if necessary, to equal weight carry inputs (2011 ,2,30r ﬁglﬂ of succeeding stages.

In the iteritive multiplication arrays shown, weighting factors of the carry and sums between 9344's are indicated (i.e.,0=20,1 =21, 2 =22,

etc.).
AQ. 1. while 4—2 would represent multiplicant bits By, 5, g, 7 and multiplier bits Ap, 3.

Labels inside the blocks identify bits multiplied in that block. For instance 0—0 refers to multiplicand bits Bg, 1, 2, 3 and multiplier bits

8-BIT BY 5-BIT MULTIPLICATION ARRAY

INPUTS
B¢ By By By By Bg, BG 8;
An
(14) 9N32°7432
801,23 80123 84567 84567
l " ] A 2 Aaa A1 2 1 /‘3 4
o | Mo W 6 8 10 2
%, S5 —
3 |- . —| s 7 9 "
i 9344 Sa —1 9344 ] 9344 9344
2 — - a 6 8 10
—K, 0-1 53 03 _4 a1 43
v - 5 7 9
—% _ 5 —] ——
5o 5
0 1 | 2 3 | 4 5 6 ‘ 7 | 8
Po ] P2 P3 Pa Py Pg P7 Pg Po Pig P Py2
PRODUCT
Fig. 5
8-BIT BY 8-BIT MULTIPLICATION ARRAY
MULTIPLIER MULTIPLICAND
INPUT INPUT
A0,1,2,34,56,7 80,1,2,3456.7
Base,7 84567
Ao A23
Mo MiXo1.23 Yo,
— K3 S5 —
L
— K, 9344 Sq [ 9344
X - a-
—x 40 5 2
— EO _ _ §2 —
S0 5
Bo.1.2.3 80,1,2,3 80.1,2.3 Bo,1.2.3 Bas67 Ba55.7
Ao,1 A3 Aag Ag.7 Ags Ae.7
b 9344 1 9344 1 9344 1 9344 — 9344 - 9344
—] 0-0 - 02 0-4 - 06 - 44 - 46
— - j - | |
Py Pia PigPro
Po ey Py Py Py Pg P P, Pg Py P10 28 12P13P1a Py
LsB PRODUCT ms8
Fig. 6
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TLL-8

INPUTS
B A

WJI

TYPICAL MULTIPLICATION ARRAYS

(Cont'd)

= > = 16-BIT BY 16-BIT MULTIPLICATION ARRAY
X123 Yo1 Mg My
———R3 5'5—_
——K, 9344 Saf—
— 1%, s
—R, _ _ ) N—
S Sy KEY:
X - 4BIT MULTIPLICAND, INPUT B
Y : 2BIT MULTIPLIER, INPUT A
l ALL INPUTS ACTIVE LOW
Bo,1,23 80,123
A12,13 14,15
MULTIPLIER ! ! MULTIPLICAND
INPUT INPUT
A5 a 8o-15
012 [| o1
— H
— =
Bo, 1,23
Ag @
— - a =
— - |
oe [ on [ 4+ [ w0 412 4-14
— e — — -
— - - - 2 -
Bo,1,2,3
Al
—— - - - - et — -— fed -
oa ] o6 [1 4¢ [ 46 [] s8¢ [] 86 [|] 88 [] s [] &2 [] sun
—— r — el -
Bo,1,2,3
Ap1
— - = | = - = | | =
— - - - - n - | = - || - | n
1 oo [ o2 (1 0o [ +2 H 8o g2 [ ] 120 ] 122 2.4 L1 126 128 [} 20 [} 1202 12-14
. ] [ n [ n [ B A n
Po P1 Py P3 P4y Pg Pe Pz Pg Pg P10 P11 P12 P13 P1a P15 P1g P17 Pig Pig Pog P21 Py P23 Paa Pog P26 P2z PagPagP3p Py
PRODUCT

Note: Each block represents one 9344. Labels inside the blocks identify bits multiplied in that block. The first number is the 4-bit B input, and the second number is the 2-bit A input. For
instance, 12—0 refers to multiplicand bits B2, 13, 14, 15 and multiplier bits Ag, 1.

Fig. 7

ISW/31L aTIHOYIvd
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TTL/MSI 9345/5445, 7445

93145/54145, 74145
1-OF-10 DECODER/DRIVER

DESCRIPTION. — The 9345/5445, 7445 and 93145/54145, 74145 1-of-10 Decoder/Drivers are ' LOGIC SYMBOL
designed to accept BCD inputs and provide appropriate outputs to drive 10 digit incandescent displays.
All outputs remain off for all invalid binary input conditions. These devices are designed for use as

indicator/relay drivers or as open-collector logic circuit drivers. Each of the high breakdown output 15 14 13 12
transistors (9345/5445, 7445 = 30 V and 93145/54145, 74145 = 15 V) will sink up to 80 mA of I J ]
current. Typical power dissipation is 215 mW. Pa P8 Pc fp
9345/5445, 7445

PIN NAMES LOADI NG 93145/54145, 74145

(Note a) Qp Q7 0; 03 Q4 Qy Qg Q; Qg Qg
Pa.Pg.Pc.PD BCD Inputs 1 U.L. ? T (f T T T ? ? ? T
Qp to Qg Outputs (Note b) 12 3 4 5 8 9 8 10
NOTES: Vee = PIN 16

a. 1U.L.=40uA HIGH/1.6 mA LOW.,
b. Output Characteristics.
MAX. Sinking currentin LOW state 80 mA.

GND = PIN 8

MIN. HIGH Voltage breakdown: CONNECTION DIAGRAM
9345/5445, 7445 30V DIP (TOP VIEW)
93145/54145, 74145 15 v

LOGIC DIAGRAM

INPUTS

INPUT
INVERTERS
8 B 5 0
FLATPAK (TOP VIEW)
Y veo = 16
- 2 a P 15
C 18 1 '8 1 1 L m— L [y S—— |
3 o7 Pg ] 14
DECOgi?éDSRIVER 4 63 pc 13
— o =T
[ ) 8, 8 84 85 s g, Tg L [ m— S Ju
outeuTs [ m—— 7 05 fonad 10
P — =T

Positive LLogic: See Truth Table.
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TTL/MSI « 9345/5445,7445 « 93145/54145,74145

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature

Temperature (Ambient) Under Bias
Vg Pin Potential to Ground Pin
*Input Voltage (dc)

*Input Current {dc)

-65°C to +150°C
-55°C to +125°C
-05Vto+7.0V
-05Vto+55V
-30 mA to +5.0 mA

Voltage Applied to Outputs (Output HIGH) —0.5V to +30V
Output Current (dc) (Output LOW) +80 mA
*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
RECOMMENDED OPERATING CONDITIONS
9345XM/5445XM 9345XC/7445XC -
PARAMETER 93145XM/54145XM 93145XC/74145XC UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage V¢ (See Note 3) 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °c
9345/5445, 74 45/54145, 74145
PARAMETER / 45 93148/5 5 UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Voltage on Any Qutput (See Note 4) 30 15 Volts

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) RE
MIN. | (Note 2) | MAX. FIGU
ViH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Threshold Voltage 1&2
Vi Input LOW Voltage 0.8 Volts Guaranteed Input LOW Threshold Voltage 1 &2
0.5 0.9 Volts | =80 mA
VoL | Output LOW Voltage OL~ M2 I vee = MIN. 1
0.4 Volts” | lop. =20 mA
30 Volt 9345/5445, 7445 Vce = MAX.
VoH | Output HIGH Voltage > cc 2
15 Volts 93145/54145, 74145 | IoH = 250 kA
| Input HIGH Current 40 uA Vee = MAX, ViN=24V 3
IH (Each Input) 10 | mA | Voo =MAX.,V|N=55V
| Input LOW Current 16 A Vv MAX. V 04V 4
-1. m = . = 0.
1L (Each Input cc IN
43 62 mA 9345/5445, 93145/54145
| Supply Current Vee = MAX. 4
ce PPl a3 70 | mA | 9345/7445, 93145/74145 | ' CC
SWITCHING CHARACTERISTICS (T p = 25°C)
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX. FIGURE
tPLH Turn Off Delay Input to Output 50 ns Vee=5.0V
CL=5pF A
tPHL Turn On Delay Input to Output 50 ns R = 1000

NOTES:

1. For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable

device type.
2, Typical limits are at Ve = 6.0 V, 25°C.

w

4. This rating applies when the output is off.

These voltage values are with respect to network ground terminal
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TTL/MSI « 9345/5445, 7445 « 93145/54145, 74145

TRUTH TABLE
INPUTS OUTPUTS
Pbo_Pc_PB Pa| Qo 0Oy Qp QO3 Q4 05 Qs Q7 Qg Q9
L L L L L H H H H H H H H H
L L L H H L H H H H H H H H
L L H L H H L H H H H H H H
L L H H H H H L H H H H H H
L H L L H H H H L H H H H H
L H L H H H H H H L H H H H
L H H L H H H H H H L H H H
L H H H H H H H H H H L H H
H L L L H H H H H H H H L H
H L L H H H H H H H H H H L
H L H L H H H H H H H H H H
H L H H H H H H H H H H H H
H H L L H H H H H H H H H H
H H L H H H H H H H H H H H
H H H L H H H H H H H H H H
H H H H H H H H H H H H H H
H = HIGH Voltage Level
L = LOW Voltage Level
SCHEMATIC DIAGRAMS
EACH PAIR OF INPUT INVERTERS EACH DECODER/DRIVER GATE
Vee Vic
4k 3ke 5kQ : 320
INTERNAL
A, B, C,ORD p
INPUT INTERNAL
CONNECTION
TO INPUT
INVERTERS
(SEE LOGIC 4 ouTPUT
-0 :\_NTEE%NS; 5 DIAGRAM)
! | 1k0
: 2k
:ET 32k
NOTE: Component values shown are nominal, =
PARAMETER MEASUREMENT INFORMATION
DC TEST CIRCUITS*
Vee Vee
Qg Qo
Pa Q p_\ Pa Q,
Qjo— QB p—\
=y fe gi P loL = %8 23 P lon
Mol L, B2 ) B2 F )
c Q Pc ag p—"%
03 Dj o? :)._jf’
"o ag ) Po Qg D
Qg )
J- VoL -l- Vor
1. Each output is tested separately in the ON state. 1. Each output is tested separately in the OFF state.
Fig. 1 Fig. 2
*Arrows indicate actual direction of current flow.
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TTL/MSI « 9345/5445, 7445 « 93145/54145, 74145

PARAMETER MEASUREMENT INFORMATION
D.C. TEST CIRCUITS* (Continued)

Vee Vee
T"co
Qy Pp—— QW p—o-
Pa 9 p— Pa Q1 p—
i 9 p— m Q, jo——
Vin Py Gaf Vin Pg o
SEE %o SEE Qo
NOTE : Qp—ou oY NOTE Qg p—- [ OFEN
Pc Qg pp—o Pc Qg o
7 p— o, o—
Py aglp—o [ agp—o
Og e _ S9p—
1. Each input is tested separately. 1. When testing 1) each input is tested separately.
2. When testing I all inputs are gounded and
outputs are open.
Fig. 3 Fig. 4

* Arrows indicate actual direction of current flow,

PARAMETER MEASUREMENT INFORMATION
SWITCHING CHARACTERISTICS

Voo <5V
INPUT -
ouTPUT
g B
A N a, D—ﬂo !
8421 32 Dﬁ: :: R

8 3P—o
TRUTH.TABLE it qup—o
GENERATOR a 4
(See Note 1) c P 5 P—0

c ag p—=0
o,p—R
D Py Qg J/

*Includes probe and jig capacitance.

TEST CIRCUIT

TYPICAL INPUT
VOLTAGE ~B{ i (See Note 1)
WAVEFORMS | —m = — — — = ~ 1! Vin
(See Note 1) INPUTS Nt
B, C. OR D N
k b _
|
¢ — e e v
\ ! oH
[}
|
|
— e e — —_V,
TYPICAL OUTPUT + oL
VOLTAGE < IL
WAVEFORMS N — Vou
| 15V
| ] v
! | oL
N —P  tHL  —
VOLTAGE WAVEFORMS
NOTE:

1. The truth-table generator has the following charateristics:
VoH = 2.4 V, VoL €04V, t, and tf < 10 ns, and
PRR = 1 M Hz. Inputs B, C, and D transitions occur
simultaneously with or prior to input A transitions.

Fig. A SWITCHING TIMES
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TTL/MSI 9348

12-INPUT PARITY CHECKER/GENERATOR

DESCRIPTION — The TTL/MSI 9348 is a 12-Input Parity Checker/Generator generating odd and even
parity outputs. It can be used in high speed error detection applications. The 9348 uses TTL tech-
nology for high capacitive drive capability, and provides low impedance in both logic states for good
ac noise immunity. All inputs feature diode clamping to reduce negative line transients. This device
is compatible with all members of the TTL family of digital integrated circuits. ’

e BOTH ODD AND EVEN PARITY OUTPUTS PROVIDED
e GENERATES A PARITY BIT FOR UP TO 12 BITS
o CHECKS FOR PARITY ON UP TO 12 BITS
o EASILY EXPANDABLE .
s HIGH DRIVE OUTPUT CIRCUITRY
e INPUT CLAMP DIODE LIMITS HIGH SPEED TERMINATION EFFECTS
e TTL COMPATIBLE
PIN NAMES LOADING
(Note a)
lgto 199 Parity Inputs 2 U.L.
PO Odd Parity Qutput (Note b) 10 U.L.
PE Even Parity Output (Note b) 10 U.L.
NOTES:
(a) 1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW.
(b) 10 U.L, is the output LOW drive factor and 20 U.L. is the output HIGH drive factor.
LOGIC DIAGRAM
I )
lw@
19®
l8®
|,® PO
ls® PE
15®
l.@
13®
12@
1.@
10@ O = Pin Numbers

LOGIC SYMBCL

1112131415 1 2 3 4 5 6 7

o1 12 13 14 15 16 17 '3 1g 110 11

9348

Vge = Pin 16
Gnd = Pin 8

CONNECTION DIAGRAMS
DIP (TOP VIEW)

1O V"ccjls
2 AERE
3 [ 3] 14
4[] 12%13
5 [t n L] 12
6 1o 10311
7 re [] 10
BEGND PO 9

FLATPAK (TOP VIEW)

— vee = 16
= I =32 15
" 13— 14
s =13
— hiE=12
' o == 11
| meswan RIPY PEEL— 10
C—]anD PO 9
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FAIRCHILD TTL/MSI « 9348

FUNCTIONAL DESCRIPTION — The MS1 9348 is a 12-input parity generator. It provides odd and even parity for up to 12 data bits. The Even
Parity output (PE) will be HIGH if an even number of logic ones are present on the inputs. The Odd Parity output (PO) will be HIGH if an odd
number of logic ones are present on the inputs. The logic equations for the outputs are shown below.

PO = lgeljelgelgelgelgelgelyeigolgaligeiyg
PE = lgeljelpxelzelgelgelgelyelgelgelige iy

NOTE: Less through delay is encountered from the I, I1, 12, and 13 inputs than l4 thru 144 inputs. Therefore, if some signals are slower than
others, the slower signals should be applied to these four inputs for maximum speed.

TRUTH TABLE

INPUTS QUTPUTS

lo. t1, 12,13, 14, 15, lg. 17. 1g, 19, 110. 131
All Twelve  Inputs LOW
Any One Input HIGH
Any Two Inputs HIGH
Any Three Inputs HIGH
Any Four Inputs HIGH
Any Five tnputs HIGH
Any Six Inputs HIGH
Any Seven Inputs HIGH
Any Eight  Inputs HIGH
Any Nine Inputs HIGH
Any Ten Inputs HIGH
Any Eleven Inputs HIGH
All Twelve  Inputs HIGH

os0-_0=0=0=20=0|g
vl
S 02 0=S0=0=0=0 =|q

TYPICAL INPUT AND OUTPUT CHARACTERISTICS

INPUT EQUIVALENT CIRCUIT OUTPUT EQUIVALENT OUTPUT EQUIVALENT
Vee CIRCUIT (Output HIGH) CIRCUIT (Output LOW)
?Vee ouTt
2.0kQ
INPUT
- = OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE
INPUT VOLTAGE (OUTPUT HIGH) (OUTPUT LOW)
> Veg + 5.0V w Vee *5.0v " Ve *5.0v A
SR - B S - I 4o ——4
Tp " 125°C Ty = 55°C < —
b ’ /AN oo \\(ﬁ‘\ Tp"125°C e w T BCTT |
g e = z / | H J
Y- i : J | :
3.0 2 -0 - ®
Y | o A 1 - —T"] T, - 55°C ’
10 _8 -20 / _§ 20 / ’
-2 30 0
-L0 0 1.0 2,0 3.0 4.0 0 2.0 4.0 6.0 8.0 10 [ 0.4 0.8 L2 1.6
VIN - INPUT VOLTAGE - VOLTS VOUT' QUTPUT VOLTAGE - VOLTS VOUT - OUTPI{T YOL]AGE = VOLTS
Fig. 1 Fig. 2 Fig. 3
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)
Storage Temperature -65°C to +150°C
Temperature (Ambient) Under Bias -55°C to +125°C
Ve Pin Potential to Ground Pin -05Vto+7.0V
*Input Voltage {dc) -0.5Vto+5.5V
*Input Current (dc) -30 mA to +5.0 mA
Voltage Applied to Outputs (Output HIGH) -0.5 V to +V ¢ value
Output Current {dc) (Output LOW) +30 mA

*Either Input Vottage Limit or Input Current is sufficient to protect the inputs.
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FAIRCHILD TTL/MSI « 9348

GUARANTEED OPERATING RANGES

PPLY V E(V
PART NUMBER SUPPLY VOLTAGE (Vcc) TEMPERATURE
MIN. TYP. MAX.
9348XM 45V 50V 55V -55°C to 125°C
9348XC 475V 5.0V 5.25 V 0°C to 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS CONDITIONS
MIN. (Note 4) MAX.
v Input HIGH Volt 20 Volt Guaranteed Input HIGH Threshold
. o
IH npu | Voltage s Voltage for All Inputs
v | £ LOW Volt 08 Volt Guaranteed Input LOW Threshold
u .
L P oltage oS Voltage for All Inputs
Ve = MIN., IgH = -800 uA
\Y tput HIGH Vol 2.4 Volt
OH Qutpu oltage ol VN = V|H or V| per Truth Table
Vee =MIN, IgL =16 mA
VoL Output LOW Voltage 0.4 Volts
VN = V|H or V)L per Truth Table
20 80 A Vee = MAX., ViN=24V
hH Input HIGH Current K ce IN -
10 mA Ve = MAX., Viy =50V
ITH Input LOW Current -1.92 -3.2 mA Vee = MAX., ViN=04V
| Output Short Circuit Current
sc utpd reut " -20 -50 -70 mA Vee = MAX., VouT = 0.0 V
(10s) (Note 5)
Ice Power Supply Current 47 82 mA Vce = MAX. -
vep Input Clamp Diode Voltage -1.5 Volts Vee=MIN., Ijy=-12mA, Ta=25°C
NOTES:

(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification.
A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions.

{3) The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the tempera-
ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system
operating ranges.

(4) Typical limits are at Vg =5.0 V, 25°C, and maximum loading.

(56) Not more than one output should be shorted at a time.

SWITCHING CHARACTERISTICS (T p = 25°C)

SYMBOL PARAMETER WIL LIMITS IND LIMITS UNITS TEST CONDITIONS
MIN. TYP. MAX. MIN. TYP. MAX.

Turn Off Delay Input to Output
tPLH an Ay nput to Lutpd 40 46 40 a8 ns
(14 to PO, Pin 15 to.Pin 9)

Turn On Delay Input to Output
t] 36 46 36 48 ns = =

PHL | (14 t0 PO, Pin 15 to Pin 9) Vee =50V, CL=15pF
Turn Off Delay Input to Output Pins 3,4,13'& 14 = Gnd

1 47 53 47 55 ns
PLH {14 to PE, Pin 15 to Pin 10) Others HIGH

. Turn On Delay Input to OQutput a1 48 41 50 ns
PHL (14 to PE, Pin 15 to Pin 10)

Vcc=5.0V,CL=15pF

Turn Off Delay Input to Output Pins1,2,4,5,6,7,11,
tPLH i i 20 27 20 29 ns
(13 to PO, Pin 14 to Pin 9) 12,13 & 15=Gnd
Pin 3 HIGH

. Vee=50V,CL=15pF
. Turn On Delay Input to Output 19 25 19 07 P‘CC1 4 |5_ . 7D
ns in ’ ’ ’ . 3 r r
PHL | (1, to PO, Pin 15 to Pin 9) )
11,12,13,14 =Gnd
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TTL/MSI 9350
DECADE COUNTER

DESCRIPTION — The TTL/MSI 9350 is a Monolithic Decade Counter. This multifunctional MSI
building block is capable of being used as a divide-by-two, divide-by-five or divide-by-ten counter.
tt is usefut in a large number of counting applications in digital computer systems, data handling
systems and control systems.

FUNCTIONALLY EQUIVALENT TO THE 7490
STANDARD CORNER POWER PINS FOR EASY USE

HIGH SPEED, 18 MHz TYPICAL

TYPICAL POWER DISSIPATION OF 160 mW

TTL COMPATIBLE

ALL CERAMIC, HERMETIC 14-LEAD DUAL IN-LINE PACKAGE

INPUT DIODE CLAMPING

PIN NAMES

CPg
CPq
MR

MS

Q0.Q1.Q2,Q3

NO

Clock First Stage Negative Edge Input
Clock Second, Third, and Fourth Stage Negative Edge Input

“AND’’ Master Reset to Binary Zero (Asynchronous) Input
“AND’" Master Set to Binary Nine {Asynchronous) Input

TES:

Counter Outputs (Note b)

(a} 1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW.
{(b) 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor.

LOADING
(Note a)
2 U.L.
4 U.L.
1 U.L.
1 UL
1M0U.L.

LOGIC DIAGRAM

9y TPy

cP

=

Q, a, [
®9 @9 ®9
—_ E— |—-R D—l
—CQycp —Of cp
LD
D

®

O = Pin Numbers

LOGIC SYMBOL

t 3

MSs

10 —Qf CPy
9350

1" ——.cp,
MR Qo Q@ Qp Q3

12 13 9 5 4 8

Vee = Pin 14
GND = Pin 7
NC = Pins 2,6

CONNECTION DIAGRAM
DIP (TOP VIEW)

1Emj 14

2[ne mr] ]13
3[Jms wr[ ] 12
a[ o ce
s -EPoDm

NC — No internal connection
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FAIRCHILD TTL/MSI « 9350

FUNCTIONAL DESCRIPTION

The 9350 is an up decade counter. It consists of four dual-rank, master-siave flip-flops internally interconnected to provide a dividy-by-two
counter and a divide-by-five counter. A gated “AND' Master Reset is provided to inhibit counting and return all outputs to a LOW state. A
gated “AND’ Master Set is provided which will set the counter to a binary coded decimal count of nine (9), overriding all other count or reset
conditions. Since the output from the first flip-flop is not internally connected to the succeeding stages, the device may be operated in three
independent count modes:

A. BCD Decade Counter — The ﬁ, input must be externally connected to the Qg output. The EI—’O input receives the incoming count and a
BCD count sequence is produced.

B. Symmetrical Divide-By-Ten Counter — The Q3 output must be externally connected to the @0 input. The input count is then applied to
the CP4 input and a divide-by-ten square wave is obtained at output Qg.

C. Divide-By-Two & Divide-By-Five Counter — No external interconnections are required. The first flip-flop is used as a binary element for the
divide-by-two function. {CPg as the input and Qg as the output.) The CPq input is used to obtain binary divide-by-five operation at the Q1,
Q2, and Qg3 outputs.

NOTE: The 9350 flip-flops change state after the HIGH to LOW transition of the clock.

MODE SELECTION BCD COUNT SEQUENCE

RESET/SET INPUTS OUTPUTS COUNT OUTPUT
MRq | MRg | MSq [ MSo Qg Q4 Q | Q3 Q O Q2 Q3
H H L X L L LlL 0 t L L L
H H X L L L L L 1 H L L L
X X H H H L L H 2 L H L L
L X L X COUNT 3 H H L L

X L X L COUNT 4 L H
L X X L COUNT L L
X L L X COUNT 5 H L H L
6 L H H L
H = HIGH Voltage Level 7 H H H L
L = LOW Voltage Level 8 L L L H

X = Don’t Care Condition .

9 H L L H

NOTE; Output Qg is connected to
Input CP4 for BCD count.

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature ) -65°C to +150°C
Temperature (Ambient) Under Bias 0°C to +75°C
V¢ Pin Potential to Ground Pin -0.5Vto+7.0V
*Input Voltage (dc) -05Vto+55V
*Input Current {(dc} ) -30 mA to +56.0 mA
Voltage Applied to Outputs (Output HIGH) -0.5 V to +V value
Output Current (dc) (Output LOW) ) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.

RECOMMENDED OPERATING CONDITIONS

9350XC (IND)
PARAMETER UNITS
MIN. TYP. MAX.

Supply Voltage Ve 4.75 5.0 5.25 Volts
Operating Free Air Temperature Range 0 25 75 °C
Normalized Fan Out from Each Output, N ' 10 U.L.
Width of Input Count Pulse, tp(in) 50 ns
Width of Reset Pulse, ty(reset) 50 ns
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FAIRCHILD TTL/MSI « 9350

ELECTRICAL CHARACTERISTICS (Ta =0°C to +75°C, Ve = 5.0 V £5%) (Part No. 9350XC*)

LIMITS
SYMBOL PARAMETER TYP. UNITS CONDITIONS & COMMENTS
MIN. (Note 4) MAX.
Vin Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Threshold
Voltage for All Inputs
VL Input LOW Voltage 08 Volts Guaranteed Input LOW Threshold
Voltage for All Inputs
VOH Output HIGH Voitage 24 3.0 Volts Vce =475V, oy = -800 uA
VoL Output LOW Voltage 0.2 0.4 Volts Ve =475V, gL =16 mA
Input HIGH Current, MS, MR 10 40
— Vce=5.25V
hH CPg 20 80 MA Vin =24V
Py 40 160 IN =<
Input HIGH Current All Inputs 1.0 mA Vee =525V, VinN=55V
Input LOW Current, MS, MR -1.0 -1.6
— Vec=5.26V,
he CPg -2.0 -3.2 mA Vin = 0.4 V
Py 4.0 -6.4 N
Isc Output Short Circuit Current 18 57 A Ver =525V V -ov
(tos) (Note 5) h ™ ce> FrouT
lce Power Supply Current 30 53 mA Vee =65.25V

*X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip.

NOTES:

See Packaging tnformation Section for packages available on this product.

(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification.
A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions.

(3) The specified LIMITS represent the 'worst case’’ value for the parameter. Since these '‘worst case’’ values normally occur at the tempera-
ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system
operating ranges.

(4) Typical limits are at Vo =5.0 V, 25°C, and max. loading.

(5) Not more than one output should be shorted at a time.

SWITCHING CHARACTERISTICS (Tp = 25°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNITS CONDITIONS & COMMENTS
. Turn-Off Delay CPg to 60 100
ns
PLH Output Qp Vec =50V,
Turn-On Delay CPq to CL=15pF
tPHL o 60 100 ns L=15p
Output Qp Qg Output Connected
Maximum Frequency of to CPq Input
frax ' quency 10 18 MHz rine
Input Count Pulses
SWITCHING TIME WAVEFORMS
1 2 4 5 8
M 15V 15V
Ving1op l I
1 1
' '
. r—— —! ——
! ) \2 !
T |
VouT(a) D : }I‘EV :
CQ t t ] 1
1 b oPHL
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TTL/MSI 9352/5442, 7442

9353,/5443, 7443 - 9354/5444, 7444
FOUR LINE TO TEN LINE DECODER (1-OF-10)

DESCRIPTION — These monolithic Decimal Decoders consist of eight inverters and ten 4-input
NAND gates. The inverters are connected in pairs to make BCD input data available for decoding
by the NAND gates. Full decoding of valid input logic insures that all outputs remain off for all
invalid input conditions.

The TTL/MSI 9352/5442, 7442 BCD-to-decimal; TTL/MS| 9353/5443, 7443 excess 3-to-decimal;
and TTL/MSI 9354/5444, 7444 excess 3 gray-to-decimal decoders feature familiar transistor-
transistor logic (TTL) circuits with inputs and outputs compatible for use with other TTL and
DTL circuits. The dc noise margins are typically 1.0V and power dissipation is typically 140 mW.
Full fan out of 10 is available at all outputs.

PIN NAMES LOADING
A,B,C,D BCD Inputs (9352) 1 U.L.
A,B,C,D Excess 3 Inputs (9353) 1 U.L.
A,B,C, D Excess 3 Gray Inputs (9354) 1 U.L.
Oto9 Decimal Output 10 U.L.

1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW

LOGIC DIAGRAM
9352/5442, 7442 BCD-TO-DECIMAL

INPUT
A

g N
A B [ D

N

v
OuUTPUT

LOGIC SYMBOL

9352 « 9353 » 9354

0 1234656788

PePYITPIOY

12346566 7 9810M1
Vce = Pin 16
GND =Pin 8

9352/5442, 7442
9353/5443, 7443
9354/5444, 7444

CONNECTION DIAGRAM
DIP (TOP VIEW)

|

o
@ o R oW N =
o

@
z
]

FLATPAK (TOP VIEW)

i—]* vee = 16
2 ol T A 15
Sl ? [ mm— V)
LY m—— C o 13
5 [l @ 0 el 12
[ m— 9 el 11
7 el 6 B e 10
8 [l GND 7 =

Positive logic: See truth table.
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TTL/MSI « 9352/5442, 7442 « 9353/5443, 7443 « 9354/5444, 7444

TRUTH TABLES

ALL TYPES

9363/6443, 7443 9354/6444, 7444

9352/5442, 7442

DECIMAL

EXCESS 3 EXCESS 3 GRAY

BCD

OUTPUT

INPUT

INPUT

INPUT

LOGIC DIAGRAM
9353/5443, 7443 EXCESS 3-TO-DECIMAL

INPUT

:
B

v
[y

v
LY

b

L

3

8

7

B

5

qa

3

2

i

i}

)

S
OUTPUT

«

LOGIC DIAGRAM
9354/5444, 7444 EXCESS 3 GRAY-TO-DECIMAL

INPUT

s

v
ouTPUT
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TTL/MSI « 9352/5442,7442 « 9353/5443, 7443 « 9354/5444, 7444

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Ve Pin Potential to Ground Pin —05Vto+7.0V
*Input Voltage (dc) —-0.5Vto+5.56V
*nput Current (dc) —30 mA to +5.0 mA
Voltage Applied to Outputs (OQutput HIGH) —0.5 V to +V g value
Output Current (dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
RECOMMENDED OPERATING CONDITIONS

) 9352XM/5442XM 9352XC/7442XC
PARAMETER 93563XM/5443 XM, 9354XM/5444 XM 9353XC/7443XC, 9354XC/7444XC UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Vog 4.5 5.0 5.5 4.75 5.0 5.26 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °C
Normalized Fan Out from Each Output, N 10 10 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging | nformation Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) FIGURE
MIN. | (Note 2) | MAX.
ViH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage 1&2
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage 1&2
VoH Output HIGH Voltage 24 Volts Vee =MIN, Iog =04 mA, Vjy =20V 2
ViL=08V
VoL Output LOW Voltage 0.4 Volts Vee =MIN,, oL =16 mA, V4 =20V 1
ViL=08V
40 HA Vee =MAX., ViIN=24V
IH Input HIGH Current Each Input 3
1.0 mA Vec=MAX.,Vy=85v | |
L input LOW Current -1.6 mA Vee =MAX., VinN =04V Each Input 4
9352/5442,
- -20 -55 mA
Output Short Circuit Current 9353/5443, 9354/5444
losg VCC = MAX. 5
(Note 3) 9352/7442,
-18 -55 mA
9353/7443, 9354/7444
® 28 a1 A 9352/5442,
. m 9353/5443, 9354/5444 A .
| Supply Current \% = MAX.
ce . -8 s R 9352/7442, cc
m
9353/7443, 9354/7444
SWITCHING CHARACTERISTICS (T = 25°C)
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN, TYP. MAX. FIGURE
Turn On Delay Input to Output
tPHL . 10 22 30
(Through Two Logic Levels)
A
¢ Turn On Delay Input to Output 23 25 ns
PHL (Through Three Logic Levels) Vec =50V
CL=15pF
tPLH Turn Off Delay Inp.ut to Output 10 17 25 RL = 4002
(Through Two Logic Levels)
A
Turn Off Delay Input to Output ns
tPLH . 26 35
{Through Three Logic Levels)

NOTES:

(1) For conditions shown as MIN, or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical {imits are at Vg = 5.0 V, 26°C.

(3) Not more than one output should be shorted at a time.
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TTL/MSI « 9352/5442, 7442 « 9353/5443, 7443 « 9354/5444, 7444

DC TEST CIRCUITS*

Vee

PARAMETER MEASUREMENT INFORMATION

1] o
A 1 A 1
2 2
TEST B 3 TEST B 3
VIN PER 4 ViN PER 4
TRUTH 5 TRUTH c 5
TABLE ¢ ‘73 TABLE *73
D 8 D 8
9 9
1. Each input is tested separately, 1. Each output is tested separately.
Fig. 1 Fig. 2
Vee
- op—
IH 2 p——
VinN 00— — B 3p
SEE 4P L oPEN
NOTE 5 p—
1 C 6 b——
7 b—r
- 8 b——
L - b 9 J
1. Each output is tested separately.
Fig. 3
Vee Vee
4o [
0 4]
I“. A 1 p— A 1 b—\)
2 p— 2 p—\
VIN — B 3 p— TEST B 3 P—~o i
SEE 24— | open ViN PER 4b—o ) 0s
NOTE c 5p— TRUTH | | 5P
6 p— TABLE 5
7 b— 7 D—/)
D 8 pb—— D 8 p—uo/
o 9

l

1. When testing |} each input is tested separately.
2. When testing I all inputs are grounded and

outputs are open,

Fig. 4

1.

i L

Each output is tested separately.

*Arrows indicate actual direction of current flow.

Fig. 5
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TTL/MSI « 9352/5442, 7442 « 9353/5443, 7443 « 9354/5444,7444

PARAMETER MEASUREMENT INFORMATION (Con‘t.)

SWITCHING CHARACTERISTICS

INPUT
- S :
8-4-2-1 A A 1
2
TRUTH TABLE B B 3
GENERATOR 5
(SEENOTE1) C C p
7
D D 8
9

l I

TEST CIRCUIT

*C includes probe and jig capacitance.

VIH
TYPICAL INPUT v
VOLTAGE L
WAVEFORMS Vin
(SEE NOTE 1)
§ | ViL
t
. —»: PLH Eﬂ— Vou
1
1
TYPICAL OUTPUT p— —— — — — VoL
VOLTAGE < !
WAVEFORMS N T — VoH
| 1.5V
L : ' \Y
— tPHL k_ oL
VOLTAGE WAVEFORMS
NOTE:

1. The truth table generator has the following characteristics:
VoH =24V, VoL <04V, tand t < 10 ns, and
PRR = 1 MHz. Input B, C, and D transitions occur simultaneously
with or prior to input A transitions.

Fig. A SWITCHING TIMES
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TTL/MSI 9356
4-BIT BINARY COUNTER

DESCRIPTION — The TTL/MSI 9356 is a monolithic 4-Bit Binary Counter. This device is capable of
being used as a divided-by-two, divided-by-eight or a divided-by-sixteen counter. It is useful in a large
number of counting applications in digital computer systems, data handling systems and control
systems.

e FUNCTIONALLY EQUIVALENT TO THE 7493
o STANDARD CORNER POWER PINS FOR EASY USE
e HIGH SPEED, 18 MHz TYPICAL
e TYPICAL POWER DISSIPATION OF 160 mW
e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS
e TTL COMPATIBLE
e ALL CERAMIC, HERMETIC 14-LEAD DUAL IN-LINE PACKAGE
PIN NAMES LOADING
. (Note a)
ﬂ’o Clock First Stage Negative Edge Input 2U.L.
CPq Clock Second, Third, and Fourth Stage Negative Edge Input 2U.L.
MR “AND” Master Reset to Binary Zero (Asynchronous) Input 1U.L.
Qg, Q1,Qp, Q3 Counter Outputs (Note b) 10U.L.
NOTES:
{a) 1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW.
(b) 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor.
LOGIC DIAGRAM
J Qf— J Q J o — J [} -
cT>0___0 3 ———ofcP —o0fcp ——ofce
Q Qjo- Qo Q
K o o K o K o K - O~
? Q 9
MR, @
MR, | )
5 ol® ul® o,l® Q3
O = Pin Numbers

LOGIC SYMBOL

10 ) CPy

11 ] CP
MR

9356

Qg Q1 07 Qg

.

12 13

¢ 65 4 8

Vce = Pin 14
Gnd =Pin 7
NC=Pins1,2,3,6

CONNECTION DIAGRAM
DIP (TOP VIEW)

NC — No Internal Connection
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FAIRCHILD TTL/MSI « 9356

FUNCTIONAL DESCRIPTION — The MSI 9356 is an 4-bit up binary counter. It consists of four master-siave flip-flops which are internally
interconnected to provide a divide-by-two counter and a divide-by-eight counter. A gated ’AND'' master reset is provided to inhibit the count-
ing and return all outputs to a LOW state.* Since the output from the first flip-flop is not internally connected to the succeeding flip-flops, the
device may be operated in two independent modes:

A. 4-Bit Ripple Counter — The output Qg must be externally connected to input ﬁp The input count pulses are applied to input C_Po. Simul-
taneous divisions of 2, 4, 8, and 16 are performed at the Qg, Q¢, Qp, and Qg3 outputs as shown in the truth table.

B. 3-Bit Ripple Counter — The input count pulses are applied to input 651, Simultaneous frequency divisions of 2, 4 and 8 are available at the
Q41, Qz and Q3 outputs. Independent use of the first flip-flop is available if the reset function coincides with reset of the 3-bit ripple-through
counter.

*{i.e., When both inputs of the “AND" master reset are HIGH outputs Qg.3 will be forced LOW, resetting the flip-flops, regardless of all other
input conditions.)

NOTE: The 9356 flip-flops change state after the HIGH to LOW transition of the clock.

TRUTH TABLE

OUTPUT
COUNT

Q 99 Q Qg

0 L L L L

MODE SELECTION 1 H L L L

* 2 L H L L

RESET INPUTS OUTPUTS 3 H H L L
MR4 MR2 Q Q0 Q 03 4 L L H L
H H L L L L 5 H L H L
L H Count 6 L H H L
H L Count 7 H H H L
L L Count 8 L Lt H
H = HIGH Voltage Level 9 H y L H
L = LOW Voitage Level 10 L H L H
X = Don’t Care Condition 1 H H L H
12 L L H H

13 H L H H

14 L H H H

15 H H H H

Note: Output 0.0 connected to input 51.

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature -65°C to +150°C
Temperature (Ambient) Under Bias 0°C to +75°C
V¢ Pin Potential to Ground Pin -05Vto+70V
*Input Voltage (dc) -0.5Vto+55V
*Input Current (dc) ~-30 mA to +5.0 mA
Voltage Applied to Outputs (Output HIGH) -0.5 V to +V ¢ value
Output Current {dc){Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.

RECOMMENDED OPERATING CONDITIONS

LIMITS
PARAMETER UNITS
MIN, TYP. MAX.

Supply Voltage Voo 4,75 5.0 5.25 Volts
Operating Free-Air Temperature Range 0 25 75 °C
Normalized Fan Out from Each Output, N 10 U.L.
Width of Input Count Pulse, tp(in) 50 ns
Width of Reset Pulse, tp(reset) 50 ns
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FAIRCHILD TTL/MSI « 9356

ELECTRICAL CHARACTERISTICS (T = 0°C to +75°C, Ve = 5.0 V £5%) (Part No. 9356XC*)

LIMITS
SYMBOL PARAMETER TYP. UNITS CONDITIONS & COMMENTS
MIN. Note 4 MAX.
G teed | t HIGH Threshold
ViH Input HIGH Voltage 2.0 Volts uaranteed inpu resno
for All Inputs
G teed Input LOW Threshold
ViL Input LOW Voltage 0.8 Volts varanteed ‘npu res
for All Inputs
VOH Output HIGH Voltage 24 3.0 : Volts Vee =475V, IgH = -800 A
VoL Output LOW Voltage 0.2 04 Volts Ve =475V, gL = 16 mA
Input HIGH Current, MR 10 40
' A Ve =5.25V,
IH TP, CP4 20 80 H VIN =24V
Input HIGH Current All Inputs 1.0 mA Vee=5.26V,VIN=55V
Input LOW Current, MR -1.0 -1.6
| ne ur A Vee =5.25 V,
I CPo. CP4 -20 -32 VIN=04V
Isc Output Short Circuit Current
-18 -57 A Vee=5.26V,V =0V
{los) (Note 5) " ce out
lce Power Supply Current 30 53 mA Vec=5.25V

* X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

NOTES:

(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification.
A copy of this specification can be obtained from Fairchild Digitat Product Marketing, Mountain View, California.

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions.

(3) The specified LIMITS represent the ’‘worst case'’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the tempera-
ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system
operating range.

(4) Typical limits are at Voo = 6.0 V, 25°C, and max. loading.

(5) Not more than one output should be shorted at a time.

SWITCHING CHARACTERISTICS (T A = 25°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNITS CONDITIONS & COMMENTS
. Turn-Off Delay Eﬁo to 75 135
PLH Output Q3 ne Vee =50V,
Turn-On Delay CPg to CL=15pF
tPHL v 75 135 ns L=1op
Output Qg Qg Output Connected
Maximum Freque of To CP4 Input
frmax vm Frequency 10 18 MHz L
Input Count Pulses
SWITCHING TIME WAVEFORMS
1 2 8 9 16
Vinnioy t :
t
——#! PLH -— —

VouTs 22
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TTL/MSI 9357A/5446, 7446

1 9357B/5447, 7447

BCD TO 7-SEGMENT DECODER/DRIVER

DESCRIPTION — The 9357A/5446, 7446 and 9357B/5447, 7447 are TTL, BCD to 7-segment
Decoder/Drivers consisting of NAND gates, input buffers and seven AND-OR-INVERT gates. They
offer active LOW, high sink current outputs for driving indicators directly. Seven NAND gates and
one driver are connected in pairs to make BCD data and its complement available to the seven
decoding AND-OR-INVERT gates. The remaining NAND gate and three input buffers provide
lamp test, blanking input/ripple-blanking output and ripple-blanking input.

The circuits accept 4-bit binary-coded-decimal (BCD) and, depending on the state of the auxiliary
inputs, decodes this data to drive a 7-segment display indicator. The relative positive-logic
output levels, as well as conditions required at the auxiliary inputs, are shown in the truth tables.
Output configurations of the 9357A/5446, 7446; 9357B/5447, 7447 are designed to withstand
the relatively high voltages required for 7-segment indicators. The 9367A/5446, 7446 outputs
_will withstand 30 V and the 93578/5447, 7447 outputs will withstand 15 V with a maximum
reverse current of 250 pA. Indicator segments requiring up to 20 mA of current may be driven
directly from the 9357A/5446, 7446 or 9357B/5447, 7447 high performance output transistors.
Display patterns for BCD input counts above nine are unigue symbols to authenticate input
conditions.
The 9357A/5446, 7446, 9357B/5447, 7447 incorporate automatic leading and/or trailing-edge
zero-blanking control (RBI and RBO). Lamp test (LT) of these types may be performed at any
time when the BI/BRO node is a HIGH level. Both contain an overriding blanking input (BI) which
can be used to control the lamp intensity or to inhibit the outputs.

LOGIC SYMBOL

7 1 2 86
A B C D

9357A @ 93578

sp—-«
0— o

E
®

< e { g BI/RBO

TITT

110 9 156 14 4

p—

13 1

N

Vce = Pin 16

GND =Pin 8
9357A/5446, 7446
9357B/5447, 7447

PIN NAMES LOADING
A B, C, D BCD Inputs 1 U.L.
RBI Ripple Blanking Input 1 U.L.
T Lamp Test Input 1 U.L.
BI/RBO Blanking Input or 2.6 U.L.

Ripple Blanking Output 5 U.L.
a,tog Outputs 12,5 U.L.

LOGIC DIAGRAM

T&

®

INPUT

°l

fO

o)

=
=D
-

BLANKING INPUT OR
RIPPLE-BLANKING
OUTPUT

LAMP-TEST
INPUT

RIPPLE-BLANKING
INPUT

OUTPUT

@l

CONNECTION DIAGRAM
DIP (TOP VIEW)

FLATPAK (TOP VIEW)

j m— Vee e 16
] m— ) e P
3 e T 9 Lo 14
s %o =
5 o RBT b P 12
6 [ © ¢ B 11
7 [l A dal_J10
8 [l GND by —

Positive logic: See truth table.
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TTL/MSI « 9357A/5446, 7446 « 9357B/5447, 7447

NUMERICAL DESIGNATIONS — RESULTANT DISPLAYS

TRUTH TABLE

Y INPUTS /" OUTPUTS —\
DECIMAL | _ | N
OR LT|RBI{|D|C|B|A|BI/RBO| a|b| c|{d]|e| f| g | NOTE
FUNCTION
0 H H|lL|{L|jL]|L H L{L|L|LfjL|LiH A
1 H X tLfoef{L|H H Hict |t |HIH|H]|H A
2 H X |[L|lL|n|L H Ll |[H|L|L]|H]|L
3 H X {L|{L|{HI|H H LiLjL|L|H|H]L
4 H X [ L H!L|L H HlL|L|H|H[L]|L
5 H X |L{H|{L]|H H LiH{L|L|{H]lL]|L
6 H X [ LIH|H]|L H HiHIL|L|L|L]|L
7 H X L{HIH]|H H LiL|L|H|H]H]H
8 H X | HL|L]|L H Lfuvjer o felofL
9 H X |H|lL]L|H H L{LJL{H|H]L]|L
10 H X |HlL|RH]L H HiH|H|{L|[L]H]L
1 H X H{LIHI|H H Hi{H|L|L|H|H]|L
12 H X | H|H{L|L H H{L[{H|H[H]L/lL
13 H X | HlH|L]H H L{H|H|L|H|L]|L
14 H X |H|H|H]|L H H|{H|H|L|L|]L]|L
15 H X | Hl H| H| H H H|{H|H|H]H]H|H
Bl X X | x| x| x| X L H{H|{H{H]H|H]H B
RBI H L |L|L]e|e- L HI|H|H|H]|[H]|H][H c
T L X X| x| x| X H (N O TR Y N A O % D
NOTES:

(A) BI/RBO is wire-AND logic serving as blanking input (B1) and/or ripple-blanking output (RBO).
The blanking out (Bl) must be open or held at a HIGH level when oufput functions O through 15
are desired, and ripple-blanking input (RB1) must be open or at a HIGH level if blanking of a
decimal O is not desired. X = input may be HIGH or LOW.

(B)

a LOW level regardless of the state of any other input condition.

(C)

When a LOW level is applied to the blanking input (forced condition) all segment outputs go to

When ripple-blanking input (RBI) and inputs A, B, C, and D are at LOW level, with the lamp

test input at HIGH level, all segment outputs go to a HIGH level and the ripple-blanking output
(RBO) goes to a LOW level (response condition).

(D)

a LOW level is applied to lamp test input, all segment outputs go to a LOW level.

When the blanking input/ripple-blanking output (BT/RBO) is open or held at a HIGH level, and

RECOMMENDED OPERATING CONDITIONS

9357AXM/5446XM 9357AXC/7446XC
PARAMETER 9357BXM/5447XM 9357BXC/7447XC UNITS
MIN. TYP. MAX. MIN. TYP. MAX.

Supply Voltage Vg (See Note 3) 45 5.0 5.5 4.75 5.0 5.25 Volits
Operating Free-Air Temperature Range -b5 25 125 0 25 70 °C
Normalized Fan Out From Outputs a through g to Series 54/74 Loads 24 24
Normalized Fan Out From BI/RBO Node to Series 54/74 Loads 5.0 5.0

. ) . | Outputs 3 through g 40 40 mA
Output Sink Current, 10L: "577RE6 Node 8.0 8.0 mA

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

PARAMETER

9357A/5446, 7446

9357B/5447, 7447

MIN.

TYP.

MAX.

MIN.

TYP.

MAX.

UNITS

Continuous Voltage at Outputs a through g

30

15

Volts
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TTL/MSI « 9357A/5446, 7446 « 9357B/5447, 7447

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)
Storage Temperature
Temperature {Ambient) Under Bias
Ve Pin Potential to Ground Pin
*Input Voltage (dc)
*Input Current {dc)

—65°C to +150°C
—55°C to +125°C
—05Vto+7.0V
—05Vto+5.5V
—30 mA to +5.0 mA
—0.5 V to +Vc value

Voltage Applied to Outputs (Output HIGH)

Output Current {dc) (Output LOW) +30 mA
*Either Input Voltage limit or tnput Current limit is sufficient to protect the inputs.
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)
LIMITS TEST
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) FIGURE
MIN. | (Note 2) | MAX.
ViH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage 18&2
ViL Input LOW Voltage 0.8 Volts | Guaranteed Input LOW Voltage 1&2
y On-State Output Voltage at 03 0.4 Vol Ve = MIN. | - 40 mA ]
on Outputs @ through g’ ’ ; olts cc™ v oL =4um
Output LOW Voltage at _ _
VoL BI/RBO Node 0.3 0.4 Volts | Vg = MIN,, Igp =8.0 mA 1 B
v Off-State Output Voltage at 30 Volt 0357A /5446, 7446 Vee = MAX,, 2
off Outputs a through g ors ! loff = 250 pA
v Off-State Output Voltage at 15 Volt 0357B/5447. 7447 Vcee = MAX., 9
off Outputs a through g ons ’ loff = 250 uA
Output HIGH Voltage
VoH at B_I/RBO Node 24 3.7 Volts Vee = MIN, Ioy = -0.2mA 2
Input LOW Current at 16 A Vv = MAX.. Vin = 0.4 V 3
n Any Input Except BI/RBO Node I m cc™ o VIN T B -
Input LOW Current at 42 A v = MAX. Vin = 0.4 V 3
BI/RBO Node ) m cc™ v VINTD B
| Input HIGH Current at | 40 uA Ve = MAX, V|N=24V 4
tH Any Input Except BI/RBO Node 1.0 mA Vcee = MAX., VN =55V
| Output Short Circuit Current 40 A Ver = MAX & N
0s at BI/RBO Node : m cc* : v
| Supply Current 64 85 mA 9357A/5446, 9357B/5447 Ve = MAX 4
cc upply Lurren 64 103 mA | 9357A/7446,93578/7447| ' CC ™ .
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable

device type.
(2) Typical limits are at Vg = 5.0 V, 25°C.
(3) These voltage values are with respect to network ground terminal.

SWITCHING CHARACTERISTICS (T p = 25°C)

LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX. FIGURE
Turn Off Delay Input to Output 100 A
PLH A Input to Any Output ns
Turn On Delay Input to Output v =50V
tPHL A input to Any Output 100 ns Cfi 15 oF A
Turn Off Delay Input to Output
tPLH RBI Input to Any Output 100 ns R = 1200 A
Turn On Delay Input to Qutput
e A
tPHL RBI Input to Any Output 100 ns
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TTL/MSI « 9357A/5446, 7446 « 9357B/5447, 7447

PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS*

Vce Ve
A a
ViH TEST B bp— loL ViH TEST
PER ¢ cp— PER
TRUTH ET dp—o | TRUTH
TABLE € p—o TABLE
ViL RBI fp—F o ViL
BI/RBO ¢ .
VoL 1 = VoH {
{ loL i
Fig. 1 Fig. 2
Vee Vee
. |
T I& cc
A a jo— B A a p—————
B b o—— B b e
he C ¢ o——— HH c ¢ p——
P — See ——| See
VIN Note 1 D d p———» OPEN VIN ] Note 1 D d pb——— > OPEN
LT e p——— LT € P
RBI f b RBI flo——
BI/RBO gp— L BI/RBO gp——
1. Each input is tested separately. 1. Each input is tested separately for 1|.
Fig. 3 Fig. 4
Vce
B 7] A a
Vig & TEST B bp——y
PER c cp——0 10s
TRUTH D d }
ViL o TABLE —dLT € p—————o
L RBI fb——*
- BI/RBO ghb—  /

'os”l—ﬂ

1. Each output is tested separately.

Fig. 5

* Arrows indicate actual direction of current flow. Logic symbol used is representative for all types.
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TTL/MSI « 9357A/5446, 7446 « 9357B/5447, 7447

PARAMETER MEASUREMENT INFORMATION (con‘t.)

SWITCHING CHARACTERISTICS

INPUT
p et
8321 5 3 OUTPUT
TRUTH TABLE B b | e _
GENERATOR c c p—o RL |
{See Note 1) D dp-o q |
. 45V RBI f
PULSE BI/RBO_ 9
GENERATOR|——
(See Note 1) st C g CIReUIT
*C| includes probe and jig capacitance.
TEST CIRCUIT
———————————— RN VIH
15V
TYpPicaL iNpuT | INPUT A AN ViL
VOLTAGE | S mmm—— e
WAVEFORMS | ___ ___________ b= (S Note2) Vin
{See Note 2) INPUTSB,C,ORD 1.5V {
L Nmm s m e e ViL
( —tpLH Vou
! /!/1.5 v
TYPICAL OUTPUT A VoL
VOLTAGE ] !
WAVEFORMS , e VOH
! \|\1 5V
1
| I VoL
¥ — tpL b—
VOLTAGE WAVEFORMS — A INPUT TO OUTPUTS

INPUTS A,B,C, AND D

RBI INPUT

! VoH
K15V
OUTPUTT ——— e e oo £ e~

VOLTAGE WAVEFORMS — RBI INPUT TO OUTPUTS

NOTES:

1. The truth table generator and pulse generator have the following characteristics:
VoH 22.4V, Vo £0.4V, t. and t4 < 10 ns, and PRR = 1 MHz.
2. Inputs B, C, and D transitions occur simultaneously with or prior to input A transitions. RBl = 4.5 V.

Fig. A SWITCHING TIMES
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TTL/MSI « 9357A/5446, 7446 « 9357B/5447, 7447

TYPICAL INPUT/OUTPUT VOLTAGE WAVEFORMS

SWITCHING CHARACTERISTICS (Continued)

RBI () Bl
/ A = SN
A LT L LA L L L Ll FLal x - x
B L L L LI ix--—-- X
cl___ I 1L L I | I | X —-—--- X
2 P [ S R P X
LT e
JE— *
Bl | [ See Note 1 ) G X
FORCED
BI/RBO 1] 1ZBLANKING INPUT
* X ====X INPUT MAY BE HIGH OR LOW
(0 [ S I N AN U N O B SO
b ] o I u L L U L |

outputs<d L L L L0 L JuU L I |

T l L1 J 1 1T L I f
7 L ! [ 1 M 1 [
NOTE:

1. This LOW level represents the RBO response.
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TTL/MSI 9358/5448, 7448

9359/5449, 7449
BCD TO 7-SEGMENT DECODER

DESCRIPTION — The 9358/5448, 7448 and 9359/5449, 7449 are TTL,
BCD to 7-Segment Decoders consisting of NAND gates, input buffers and
seven AND-OR-INVERT gates. The 9358/5448, 7448 offers active HIGH,
open-collector outputs for current-sourcing applications to drive logic
circuits or discrete, active components. Seven NAND gates and one driver
are connected in pairs to make BCD data and its complement available
to the seven decoding AND-OR-INVERT gates. The remaining NAND gate
and three input buffers provide lamp test, blanking input/ripple-blanking
output and ripple-blanking input for the 9358/5448, 7448. Four NAND
gates and four input buffers provide BCD data and its complement and a
buffer provides blanking input for the 9359/5449, 7449.

“The circuits accept 4-bit binary-coded-decimal (BCD)} and, depending on
the state of the auxiliary inputs, decodes this data to drive other compon-
ents. The relative positive-logic output levels, as well as conditions required
at the auxiliary inputs are shown in thg truth tables.

The 9358/5448, 7448 circuit incorporates automatic leading and/or trailing
edge zero-blanking control (RBI and RBO). Lamp test {LT) of these types
may be performed at any time when the BI/RBO node is a HIGH level, They
contain an overriding blanking input {B1) which can be used to control the
lamp intensity or to inhibit the outputs.

LOGIC SYMBOL

A B C D LT Rsl A B C D Bl

9359/5449, 7449

a b c d e { g BI/RB a b c d e f g
1|3 1|2 1|1 1!) ! 1|5 'l|4 T 1|| ‘]l: ! ! l |l3 1|2
Ve =Pin 16 Vce =Pin 14
GND =Pin 8 GND =Pin7

PIN NAMES LOADING
A,B,C,D BCD Inputs 1 U.L.
RBI Ripple Blanking Input 1U.L.
T Lamp Test Input 1U.L.
BI/RBO Blanking Input or 2.6 U.L.
Ripple Blanking Output 5U.L.
Bl Blanking Input 1U.L.
atog Outputs 6 U.L.

*
BLANKING INPUT OR |
RIPPLE - BLANKING
ouTPUT

LOGIC DIAGRAM

INPUT

% NOT INCLUDED WITH THE 9359/5449

—

ouTRyUT

CONNECTION DIAGRAM
FLATPAKS (TOP VIEW)

.
=] ° veo e ! 1 31
e | === JURE === TR == JE
Y TR — e iy .
4 ] BVREC ) m E

9358/6448,7448 4 D N 1
s g 7 o Q12 4 © ossorsans, 140 ¢ ool
6 e © ¢l 11 5 [l A b ;10
7| A d ] 10 [ e 1Y GND g © ;9
8 [ a0 o == . T T -

DIP (TOP VIEW)

 9358/5448, 7448
Rl b

Positive logic: See truth table
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NUMERICAL DESIGNATIONS — RESULTANT DISPLAYS

TRUTH TABLE 9358/5448, 7448

INPUTS -_ OUTPUTS —

NOTES:
DECIMAL

OR BI/RBO | a NOTE (1) BI/RBO is wired-AND logic serving as blanking input
FUNCTION (B1) and/or ripple-blanking output (RBO). The blanking
1 out (Bl) must be open or held at a HIGH level when

|

,_
-
]
o
o
(e}
@
>
o
o
a
®
-
@

(=]

output functions O through 15 are desired, and ripple-

blanking input (RBI) must be open or at a HIGH level

if blanking of a decimal O is not desired. X=input may be

HIGH or LOW,

(2) When a LOW level is applied to the blanking input
(forced condition) all segment outputs go to a LOW level,

olo|v|ofo|sjwin)=

regardless of the state of any other input condition.

(3) When ripple-blanking input (RBI) and inputs A, B, C,
and D are at LOW level, with the lamp test input at HIGH
lavel, afl segment outputs go to a HIGH level and the
ripple-blanking output (RBO) goes to a LOW level
(response condition). '

o

-

N

13

2 (4) When the blanking input/ripple-blanking output (Bt/

RBO) is open or held at a HIGH level, and a LOW level

4 is applied to lamp-test input, all segment outputs go to a
LOW level.

w

I X|T|TjTjjx|r|T||z|TjT|T|Ti{TiT]|x
X M EXEXX| XXX XXX X{x|[X|X[X[xX|x|T
xirixizizlixlziziziz|z(r-iriricice{irie e
X|rxtziz|zfz|r|r|r{riziz|izjz|C|r | |e
X|rjpX|x|Tiririzlzir|rix(z|r|rfzizir e
X|F|X|T | r|T|r |||z r(zir|T|r|Z|r|T |-
Iririxir|r|r|rrjzixjxjx|z|TiTiT(TIiT
TrrirCom MMM TIITC|TC|IITCOT
Irrricirxrrrjix>/xicjciz|s||c
Ijriririrricjirjris>|rjxizjz|cricic
Iriririxz(xr|zjzjrijirjizjzs-|ic|r|s
I|r|r|rjzirjririzir|(z|rjzjricrir|T|rlT
I|rrir|x|jxjx|jr|ir|xjTir|x|T|T|(rirjr|jxc
Iirjirrirjr|x|x|rjx|rirjxjrjx(x|T|rir

TRUTH TABLE 9359/5449, 7449

—— INPUTS—— OUTPUTS \

DECIMAL. _
OR D|C|B|A]Bl|a
FUNCTION

o
o
a
®
©

NOTE

o

NOTES:

(1) The blanking input must be open or held at a HIGH level
when output functions O through 15 are desired.

(2) When a LLOW level is applied to the blanking input all
segment outputs go to a LOW level regardless of the
state of any other input condition. X = input may be
HIGH or LOW.

C W ~N(O GO D|W[(N -

Xizlx|x|xjiT|TiTjT(rlr|r|r|rir|-|r
X|z|z|z|x|r|r|r|FTiT|T|T|C|r ||
x|ziz|r|r|z|Tir |- |z|Tir|r |z |zir|r
X|z|lr|z|riT|c|T|riz|r|T|rlTir|Tir
riz|jxjxx|jxjz|jxzjxjz|T|T|TiTiT|T|xT
Lontt Ao = < Rl Il (e = (e ol e = [ i = o ol =
Ll Il Wl = o Il ol = = =l b o o o o e R -
[t L L Tl - ATl A E A S A AT ol S
rlriziz|(r|xz|T|r|z{r|T T |riz T
rirlxjiriririziri e e lrie e
Lol = = e o e o Il e ol e o f = e s o |l e il =
rir|z(z{z|z|x|(zjTiriT|TiTiTiTiCir

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature -65°C to +150°C
Temperature {Ambient) Under Bias -55°C to +1256°C
V¢ Pin Potential to Ground Pin -05Vto+7.0V
*Input Voltage (dc) -05Vto+55V
*Input Current (dc) -30 mA to +5.0 mA
Voltage Applied to Outputs (Output HIGH) -0.5 V to +V ¢ value
Output Current (dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
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'RECOMMENDED OPERATING CONDITIONS
9358XM/5448 XM 9358XC/7448XC
PARAMETER 9369XM/5449XM 9369XC/7449XC UNITS
MIN, TYP. MAX. MIN. TYP. MAX.
Supply Voltage Vc {See Note 3) 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -bb 25 125 0 25 70 °C
X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
9358/5448, 7448 9359/5449, 7449
. ! |
PARAMETER MIN. T™VP. | MAX. | MIN. Tvp. [ wax. ] UN'TS
Continuous Voltage at Outputs a through g 55 Volts
Normalized Fan Out From Outputs a through g to Series 54/74 4.0 6.0
Loads
Normalized Fan Out From B!/RBO Node to Series 54/74 Loads 5.0
i .| Outputs a through g 6.4 10 mA
Output Sink Current, lgg: B1/RBO Node 80 oA
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)
LIMITS TEST
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) FIGURE
MIN. | (Note 2) | MAX.
VIH Input HIGH Voltage 2.0 Volts 1&2
0.6 9359/5449
\%
I Input LOW Voltage 08 | VO [o358/5448, 7448, 9359/7449 182
Von | On-State Output Voltage 027 | 04 | Voits | 9350/5449, 7a49| Y CC T MIN. 1
loL = MAX.
VoL Output LOW Voltage 0.27 04 | Volts | 9358/5448, 7448 CC ~ MIN. 1
loL = MAX.
Ve = MAX.
\% ff- T t Volt .
off Off-State Output Voltage 5.5 Volts | 9359/5449, 7449 loff = 0.25 mA 2
Output HIGH Voltage at Ve = MIN.
Vou BITRBG Node 24 37 Volts | 9358/6448, 7448 lon = ~0.2 mA 2
Output HIGH Voltage at Ve = MIN,
Outputs a through g 2.4 4.2 Volts | 9358/5448, 7448 10H = ~0.4 mA 2
Output HIGH Current at Ve = MIN.
10H Outputs a through g -1.3 -2.0 mA 9358/5448, 7448 VouT = 0.85 V 2
Input LOW Current at Any Input _ ~
e Except BI/RBO Node of 9358/5448, 7448 -1.6 | mA | Ve =MAX, VIN=04V 3
Input LOW Current at Vce = MAX.
B1/RBO Node -42 | mA 9358/5448, 7448 ViN =04V 3
| Input HIGH Current at Any Input 40 MA Vee = MAX., VIN=24V 4
tH Except BI/RBO Node of 9358/5448, 7448 70 A Vec=MAX., VN =55V
QOutput Short Circuit Current at Any
10s Output Except Outputs a through g -4.0 mA Vee = MAX. 5
9359/6449, 7449
53 76 mA 9358/5448
53 920 mA 9358/7448
| ] = .
cc Supply Current 33 47 _ | mA | 9359/5449 | VCC T MAX 4
33 56 mA 9359/7449
SWITCHING CHARACTERISTICS (Tp = 25°C)
LIMITS TEST
SYMBOL PARAMETER MIN, TVP. MAX. UNITS TEST CONDITIONS FIGURE
Turn Off Delay Input to Output
tPLH A Input to Any Output 100 ns A
Turn On Delay Input to Output _ -
tPHL A Input to Any Output 100 ns Vee :'OFV A
Turn Off Delay Input to Output CL=15p
tPLH RBI Input to Any Qutput 100 ns Ry * A
Turn On Delay Input to Output -
TPHL RBI Input to Any Outiput 100 ns A .
*R = 1kQ for 9358/5448 and 9359/5449; R_ = 6672 for 9358/7448 and 9359/7449,
NOTES:
(1) For conditions shown as MIN, or MAX,, use the appropriate value specified under recommended operating conditions for the applicable
device type.
(2) Typical limits are at Voc = 5.0 V, 25°C.
(3) These voltage values are with respect to network ground terminal.
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PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS*

Vce V?c
A a A
ViH B b —y ViH B
TEST c c o oL TEST c
PER D d p——o PER D t
;’:UTH Lr¥ el—o | TRUTH LT
ViL BLE HBI'T' f p ViL TABLE RBI*
Bi/RBOS g/ U BI/RBOY
4 See Note 1 v J'OH l See Notes
VoL t 1 = OH land2 =
b |
1. Measure Vg, for 9359/5449, 7449, 1. Measure V q¢¢ for 9359/5449, 7449.
Measure V| for 9358/5448, 7448. 2. Measure Vo for 9358/5448, 7448.
Fig. 1 Fig. 2
Vce Vee
| fie
A a f———— " A ap
| B b p——— B b
I c c b—— hH c c
— See ——»| See
VIN Note 1 b d———¢ OPEN ViN = Note 1 b . d OPEN
LT* e ——— LT t &
rei¥ f — RBIT
BI/RBOY ¢ i Bi/RBOY g
1. Each input is tested separately. 1. Each input is tested separately for I .
Fig. 3 Fig. 4
vee
~ - y <
Vi o—— TEST B b
PER C cl———0 |
TRUTH D db— j 0s
ViL | TABLE Lt e
RBI+ | D
L i AP f
BI/RBO® ¢

'os‘r

1.

Fig. 5

Each output is tested separately.

* Arrows indicate actual direction of current flow. Logic symbol used is representative for all types.

FAvailable on 9358/5448,

7448 only.

§ 81 is available on all types. RBO node is available on 9358/5448, 7448 only.
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PARAMETER MEASUREMENT INFORMATION (con't.)

SWITCHING CHARACTERISTICS

INPUT _ )
7 Vee © t———©outpur T e — -
8-4-2-1 A
TRUTH TABLE B
GENERATOR Cc
(See Note 1)

LOAD CIRCUIT FOR

a
b
c
d
e
f

g

D
SYNC 45V |_Tﬂ;Jt
45V RBI
PULSE KE BI/RBOS

GENERATOR ——

(see Note 1) 81 = | _ 9358/5448, 7448
TEST CIRCUIT *Cy includes probe and jig capacitance.
———————————— -~ VIH
TYPICAL INPUT INPUT A Y ViL
VOLTAGE e Not
WAVEFORMS W ______________ 1] (See Note 2) Vin
N
(See Note 2) INPUTS B, C, OR D 1.5V l
§ II¥ ____________________ VIL
le—

1 TTPLH VoH
: 1.5V
TYPICAL OUTPUT — e e
VOLTAGE y !
R R VoH
1 \¢\1.5 \%
| |
1 ]

WAVEFORMS
‘ v
) —= tHL k— ot

VOLTAGE WAVEFORMS — A INPUT TO OUTPUTS

9358/5448, 7448 3
INPUTS A,B,C,andD —  ____ _ ~ ~~~—~—T T T oo/ TTTTT VIH

0358/5448, 7448 ViL

N ettt Lt D B L Dbt ViH
RBI INPUT \1\1.5\/

E ViL
]
T tPLH e
] |
|
]
OUTPUTa ————=—==————==- g VOH
: Ny 15V
] ]
[ ! VoL
— tpy —

VOLTAGE WAVEFORMS — RBI INPUT TO OUTPUTS

NOTES:
1. The truth table generator and puise generator have the following characteristics:
VOoH =>22.4V,Vo £0.4V, t.and tf < 10 ns, and PRR = 1 MHz.
2. Inputs B, C, and D transitions occur simultaneously with or prior to input A transitions. RBl = 4.5 V.

T Available on 9358/5448, 7448 only.
§B_l is available on all types. RBO node is available on 9358/5448, 7448 only.

Fig. A SWITCHING TIMES
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TYPICAL INPUT/OUTPUT VOLTAGE WAVEFORMS

SWITCHING CHARACTERISTICS (Continued)

RBI T ]

, A AN
A Iol 1|2'3'.4'5'6'7|alsl]blnlu,mlm'wlo|1| 2'3'4' 5|sl7|a|9|_|0|1||12||3||4"15|x ________ X
Bl L I L J LI LI L LT L J MX=-——-—--- X
cl | L L L I IXe—m———- X
01 f 1 f |X-= === === X

T

0358/5448, 7448 |

ONLY RBI1 | X = *

{ See Note 1

“BLANKING INPUT®

EXemm= X INPUT MAY BE HIGH OR LOW

0 e Y s R B ey Y 1Y e WY B ey
b ] | SN I T I I L I |
« L IR o B e I I

posedichipp:clp) LN I e Y e T I s Y eSS s U s 5 I s I s 1Y s
9359/5449, 7449 <
OUTPUTS o ML MMM M m mrre mni

Z [ IS D I R [ A [ U B S
o S o | — UJ LJ I
NOT
APPLICABLE

9359/5448, 7449

NOTE:

1. For the 9358/5448, 7448 this LOW level represents the RBO response.
For the 9359/5449, 7449 a LOW level pulse is applied to the blanking input.
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TTL/MSI 9360/54192, 74192
9366/54193, 74193

DESCRIPTION — The TTL/MSI 9360/54192, 74192 is a synchronous Up/Down BCD
Decade Counter, and the TTL/MS| 9366/54193, 74193 is a synchronous Up/Down 4-Bit
Binary Counter. Both counters have separate up/down clocks, parallel load facility, terminal
count outputs for multidecade operation and an asynchronous overriding master reset. The
circuits use TTL technology for high speed, and are compatible with the entire Fairchild

TTL family.

e & ¢ o o o

PIN NAMES
PL

Pa. Pg. pc, Pp
CPy

CPp

MR

Qp, Qg. Qc. Qp
TCy
TCp

SYNCHRONOUS OPERATION

CASCADING CIRCUITRY INTERNALLY PROVIDED
PARALLEL LOAD FACILITY

ASYNCHRONOUS MASTER RESET

30MHz TYPICAL COUNT FREQUENCY

TYPICAL POWER DISSIPATION OF 300mW

INPUT CLAMP DIODES

ALL CERAMIC “HERMETIC"” 16-LEAD DUAL IN-LINE PACKAGE
e TTL COMPATIBLE

Paralle! Load {Active LOW) Input
Parallel Data Inputs

Count Up Clock Pulse Input

Count Down Clock Pulse input

Master Reset (Clear) Input
(Asynchronous)

Counter Outputs

Terminal Count Up (Carry) Output
Terminal Count Down {Borrow) Output

1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW

LOADING

1U.L.
1TU.L.
1U.L.
1U.L.
1 UL

10 U.L.
10 U.L.
10 U.L.

UP/DOWN DECADE AND BINARY COUNTERS

LOGIC SYMBOL

11 151 10 9

b ]

PL Pa PgPcPp

5——CPy Teylo—12
- 9360/9366

4 D bp—13

MR QaQ0cQp

1]

14 3267

9360/54192, 74192 & 9366/54193, 74193

Vce = Pin 16
GND =Pin 8

CONNECTION DIAGRAMS
(TOP VIEWS)

DIP FLATPAK

1% vee

.4 m— 01 PAE
3C0a MR
acrp  TCpf—3
sC—Jcpy  ToubE—3
6 Q¢ PL

7=3Qp ch

8[IGND Ppf—

16
15
14
13
12
11
10
9

T
(toao ™
we

COUNT!

LOGIC DIAGRAMS

9360/54192, 74192

® ®

12
- Tou

(CARRY
OUTPUT)

®

[ ™o
(BORROW
QUTPUTH

COUNT) D+~

MR —{>-
lCLEARi@

(O = PIN NUMBER

9366/54193, 74193

PB®

OUTPUT)

TCo
(BORROW
ouTPUT)

®a,
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FUNCTIONAL DESCRIPTION — The 9360/54192, 74192 and 9366/54193, 74193 can be reset, preset and count up or down. These operating
modes of the 9360/54192, 74192 and 9366/54193, 74193 are tabulated in Mode Selection table. The operating modes of the 9360/54192, 74192
and 9366/54193, 74193 are identical; the only difference between the devices is the count sequences.

Counting is synchronous, with the outputs changing state after the LOW to HIGH transition of either the Count-Up Clock (CPy) or Count-Down
Clock (CPp). The direction of counting is determined by which clock input is pulsed while the other clock input is HIGH. (Incorrect counting
will occur if both the count-up clock and count-down clock inputs are LOW simultaneously.) Both counters will respond to a clock pulse on
either input by changing to the next appropriate state of the count sequence. (The state diagram for the 9360/54192, 74192 shows the regular
sequence and in addition shows the sequence of states if a code greater than nine is present in the counter.

Both the 9360/54192, 74192 and the 9366/564193, 74193 have a parallel load (asynchronous) facility which permits the counter to be preset.
Whenever the parallel load (PL) input is LOW, and Master Reset is LOW, the information present on the Parallel Data inputs (Pa, Pg, P, Pp)
will be loaded into the counters and appear on the cutputs independent of the conditions of the clock inputs. When the Parallel Load Input goes
HIGH this information is stored in the counters and when the counters are clocked they change to the next appropriate state in the count
sequence. The Parallel Data inputs are inhibited when the Parallel Load is HIGH and have no effect on the counters.

The Terminal Count-Up (ﬁu) and Terminal Count-Down (ﬁD) outputs (carry and borrow respectively) allow multidecade counter operations
without additional logic. The counters are cascaded by feeding the terminal count-up output to the count-up clock inpus and terminal count-
down clock input of the following counter.

The terminal count-up outputs for the 9360/54192, 74192 and 9366/54193, 74193 are LOW when their count-up clock inputs are LOW and the
counters are in state nine and state fifteen respectively. Similarly, the terminal count-down outputs are LOW when their count-down clock inputs
are LOW and both counters are in state zero. Thus, when the 9360/54192, 74192 counter is in state nine and the 9366/54193, 74193 counter is
in state fifteen and both are counting up, or both counters are in state zero and counting down, a clock pulse will change the counter’s state on
the rising edge and simulitaneously clock the following counter through the appropriate active LOW terminal count output. There are two gate
delays per state when these counters are cascaded.

The asynchronous Master Reset input (MR), when HIGH, overrides all input and ciears the counters. Master reset overrides paralle! load so that
when both are activated the counters will be reset. (Obviously, both parallel load and master reset must not be deactivated simultaneously for
predictable operation).

9360/54192, 74192 LOGIC EQUATIONS 9366/54193, 74193 LOGIC EQUATIONS
FOR TERMINAL COUNT FOR TERMINAL COUNT
TCy = 0p-Qq-Q3-Q3-CPy TCy = Qp-Qq-Qp-Qgz-CPy
TCp = Qp-Q7-Q2-03-CPp TCp = Qp-Q7-Qz-03-CPp
9360/54192, 74192 STATE DIAGRAM 9366/54193, 74193 STATE DIAGRAM

COUNT uP _—
COUNT DOWN =====-=-

COUNT UP —_
COUNT DOWN =~---=

MODE SELECTION
(Both Counters)

MR PL CPy CPp MODE
H X X X Preset (Asyn.)
L L X X Preset (Asyn.)
L H H H No Change
L H CP H Count Up
L H H CcP Count Down
H = HIGH Voltage Level X = Don’t Care Condition
L = LOW Voltage Level CP = Clock Pulse
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ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature {Ambient) Under Bias —55°C to +125°C
Ve Pin Potential to Ground Pin —-05Vto+7.0V
*Input Voltage (dc) —05Vto+55V
*Input Current (dc) —30 mA to +5.0 mA
Voltage Applied to Outputs (Output HIGH) —0.5 V to +V ¢ value
Output Current (dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
RECOMMENDED OPERATING CONDITIONS

PART NUMBER SUPPLY VOLTAGE (VCC) TEMPERATURE
MIN. TYP. MAX.

9360XM/54192XM; 9366XM/54193XM 45V 5.0V 5.5V _56°Ct0 125°C

9360XC/74192XC; 9366XC/74193XC 475V 5.0V 5.25 V 0°Cto 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1)
MIN. (Note 2) MAX.
ViH Input HIGH Voltage 20 Volts Guaranteed input HIGH Threshold voltage for all inputs
ViL Input LOW Voltage 0.8 | Volts | Guaranteed input LOW Threshold voltage for all inputs
VOH Output HIGH Voltage 2.4 Volts | Voe = MIN,, Igy = -400uA, Vg =20V, V| =038V
VoL Output LOW Voltage 0.4 |Volts | Vg =MIN,, IgL = 16mA,V |y =2.0V, V| =08V
liH Input HIGH Current 40 [ MA Vee = MAX,, VN = 2.4V
1.0 | mA Vce = MAX,, VN = 5.5V
hL Input LOW Current -1.6 | mA Vee = MAX,, VN = 0.4V
Isc Output Short Circuit Current -18 -65 mA Vee = MAX.
{10s) {Note 3)
lcc Power Supply Current 65 102 mA Ve = MAX.
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Vcg = 5.0V, 25°C.
(3) Not more than one output should be shorted at a time.

SWITCHING CHARACTERISTICS (T = 25°C)

LIMITS
SYMBOL PARAMETER MIN. TYP. MAX. UNITS TEST CONDITIONS
fmax Maximum tnput Count Frequency 30 MHz Vee = 5.0V,C = 15pF, R = 40002
tPLH Turn Off Delay, Count-Up 22 26 ns
To Ve =50V
Input (CPy) to Carry Output (TCy)
CL=15pF
tPHL Turn On Delay, Count-Up 18 24 ns RL =400 9
Input (CPy) to Carry Output (TCyy)
tPLH Turn Off Delay, Count-Down 22 24 ns
Input (CPp) to Borrow Output(TCp) Vec =50V
CL =15pF
tPHL Turn On Delay, Count-Down Input 18 24 ns R| =400 2
(CPp) to Borrow Output (TCp) L
tPLH Turn Off Delay, Either Count 27 38 ns ~
Input to Q Output Vec =50V
CL=15pF
tPHL Turn On Delay, Either Count 37 47 ns RL = 400
Input to Q Output
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TTL/MSI 93562

9-INPUT PARITY CHECKER/GENERATOR

DESCRIPTION — The TTL/MSI 93S63 is a very high speed 9-input parity checker/generator for use in
error detection in data transmission applications. The 93862 is impiemented with Schottky barrier
diode clamped TTL technology to insure high speed.

The 93S62 provides odd and even parity for up to nine data bits. The even parity output (PE) will be
HIGH is an even number of logic ones are present on the inputs. The odd parity output (PO) will be
HIGH if an odd number of logic ones are present. An enable input (B)is provided which forces both
outputs to a LOW level when the input is HIGH.

e INPUT TO OUTPUT DELAY 16 ns

e OUTPUT ENABLE TERMINAL

e BOTH ODD AND EVEN PARITY OUTPUTS PROVIDED

e GENERATES A PARITY BIT FOR UP TO NINE BITS

e CHECKS FOR PARITY ON UP TO NINE BITS

e EASILY EXPANDABLE

e SCHOTTKY-CLAMPED TTL DESIGN

PIN NAMES

lpto lg Data Inputs

E Output Enable

PO Odd parity output
PE Even parity output

LOGIC DIAGRAM

=y

N

PO

e

i
05
7

—

&

PO=1g0i1@150i30140I501go190lg O = Pin Numbers
PE=Ig®110150130I401501g0150lg

LOGIC SYMBOL

12 3 410 1112 13 5
LIt
o 11 lp 13 lg 15 lg 17 Ig
8 —f € 93562
PO PE
|
6 9
Vee =PIN 14
GND=PIN 7

CONNECTION DIAGRAM
DIP (TOP VIEW)
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TTL/MSI 93H72

HIGH SPEED 4-BIT SHIFT REGISTER WITH ENABLE

DESCRIPTION — The 93H72 High Speed MS| 4-Bit Shift Register is a multifunctional sequential
logic block which is useful in a wide variety of register applications. It may be used in serial-serial,
shift left, shift right, serial-parallel, parallel-serial and parallel-paratlel data transfers. The circuit is
compatible with all Fairchild 9300 MSI/TTL iIntegrated circuits.

The 93H72 has three synchronous modes of operation: shift, parallel load and hold (do nothing). The
hold capability permits information storage in the register independent of the clock.

LOGIC SYMBOL

0 2 P3
9 —CA PE !
2D 93H72 o ko— 11
10 —CP

T

e 60 MHz TYPICAL SHIFT FREQUENCY 115 14 13 12
e SYNCHRONOUS PARALLEL ENTRY
e DATA HOLD (DO NOTHING) INDEPENDENT OF CLOCK
e FULLY SYNCHRONOUS WITH EDGE TRIGGERED TYPE CHARACTERISTICS ON INPUTS .
(EXCEPT MR) Ve = Pin 16
e ASYNCHRONOUS MASTER RESET GND = Pin 8
e TYPICAL POWER DISSIPATION OF 475 mW
o TTL COMPATIBLE
e ALL CERAMIC “HERMETIC” 16-LEAD DUAL IN-LINE AND FLAT PACKAGES CONNEgT'T%'\; '2/':5‘3\/";‘\""3
e INPUT CLAMP DIODES DIP
PIN NAMES LOADING i~ Vg
(Note a) o Fis
E Active LOW Enable Input 20.L. =k °H
PE Active LOW Parallel Enable Input 1U.L. sQe o [
Pg. Pt,Pp, P3 Parallel Data Inputs 1U.L. advo 0[]
CP. Clock Input 2U.L. s~ 0[]0
MR Active LOW Master Reset Input 1 U.L. )
Qg to Q3 Parallel Outputs (Note b) 10 U.L. sL]r o[
63 Last Stage Complementary Output (Note b) 10 U.L. 1[grs ce [0
D Serial Data Input 1 U.L. B: oD s [Jo
NOTES:
a. 1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW.
b. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor.
LOGIC DIAGRAM FLATPAK (TOP VIEW)
FEQ@ Po (3 P ® P2 (&) Pa (D
3 {2 vee =1
® 2o N e 11
wh |21 arh a b ash Y e [ a1
o ° o °o ° «C% 8 s
©) e % 1 % agbl 22 s " o 1%
L - : = © Y e £ N e 1Y
P w— cr 0
s [__]anD FE o
MR
(O = Pin Numbers D) Q @2 ® @los




FAIRCHILD TTL/MSI « 93H72

FUNCTIONAL DESCRIPTION — The 93H72 is a 4-bit shift register with three modes of operation: shift, parallel load and hold (do nothing).
The register is fully synchronous with any output change occuring after the rising clock edge. The 93H72 features edge triggered type
characteristics on all inputs {except MR) which means there are no restrictions on the activity of these inputs (PE, E, Pg. Pq, P2, P3, D) for logic
operation except for the set up requirements prior to the LOW to HIGH clock transition.

The mode of operation of the 93H72 is determined by the two inputs, parallel enable (PE) and enable {E) as shown in Table |. The active LOW
enable when HIGH, places_the register in the hold mode with the register flip-flops retaining their information. When the enable is activated
(LOW) the parallel enable (PE) determines whether the register operates in a shift or parallel data entry mode.

When the enable is LOW and the parallel enable input is LOW the parallel inputs are selected and will determine the next condition of the register
synchronously with the clock as shown in Table Il, In this mode the element appears as four common clocked D flip-flops. With E LOW and the
PE input HIGH the device acts as a 4-bit shift register with serial data entry through the D input shown in Table l11. In both cases the next
state of the flip-flops occurs after the LOW to HIGH transition of the clock input.

The asynchronous active LOW master reset overrides all inputs and clears the register forcing outputs Qg_3 LOW and 63 HIGH.

To provide for feft shift operation, P3 is used as the serial data input and Qg is the serial data output. The other outputs are tied back to the
previous parallel inputs, with Q3 tied to P9, Q2 tied to Py and Q1 tied to Pg.

TABLE |. MODE SELECTION TABLE 11l. SERIAL DATA ENTRY
MODE MR E | PE Pgo P P2 P3 D D INPUT AT t, | Qg AT th+1
Parallel Load H L L Parallel Data Entry X L L
Serial Shift H L H X X X X Serial Data Entry
Synchronous H H
Hold H H L X X X X X
Hold H H H X X X X X
Asynchronous | Reset L X X All Outputs Set LOW

TABLE Il. PARALLEL DATA ENTRY

Pg. P1.P2 OR P3 INPUT AT t Qatt L = LOW Voitage Level
0172 3 L n+t H = HIGH Voltage Level
L L X = Don’t Care
H H t, = Present State

tn+1 = State After Next Clock

TYPICAL INPUT AND OUTPUT CIRCUITS

INPUTS OUTPUTS
EQUIVALENT CIRCUIT EQUIVALENT CIRCUITS
Vee Vee

OUTPUT

Rg —

INPUT

LOwW
= = _M a O OUTPUT

OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE
INPUT VOLTAGE LOW STATE HIGH STATE

80 l l 10 T T

T
Tp=26"C T =25°C
.25 A
Vg =50V | Ta-25°C | Ta-2
ce P Veg 50V Vec =80V
—

E,cp [
-2.0

L
°

60

-20

-40 <

1,y — INPUT CURRENT — mA
; & !
>
N
e
-
1
o
o

Q

IouT - OUTPUT CURRENT - mA
a
]

IouT ~- OUTPUT CURRENT - mA

|

&

o
N

-30

/|

4

-40
“10 0 10 20 30 0 04 08 12 16 20 0 10 2.0 3.0 4.0 5.0

V| - INPUT VOLTAGE - VOLTS Vout - OUTPUT VOLTAGE  VOLTS Vour - OUTPUT VOLTAGE - VOLTS
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FAIRCHILD TTL/MSI « 93H72

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature -65°C to +1650°C
Temperature (Ambient) Under Bias -55°C to +125°C
V¢ Pin Potential to Ground Pin -05Vto+70V
*Input Voltage (dc) -05V to+55V
*Input Current (dc) -30 mA to +5.0 mA
Voltage Applied to Outputs (Output HIGH) -0.5 V to +Vc value
Output Current (dc) (Output LOW) +30 mA

*Either Input Voltage Limit or Input Current is sufficient to protect the inputs.

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (V)
ER TEMPERATURE
PART NUMB MIN. TYP. MAX. o
93H72XM 45V 50V 55V -55°C to 125°C
93H72XC 475V 50V 5.25 V 0°Cto 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS (Over operating temperature ranges)

LIMITS
SYMBOL PARAMETER UNITS CONDITIONS
MIN. TYP. MAX.
(Note 4)
VIH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Thres-
hold Voltage For All Inputs
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Thres-
hold For All Inputs
Vebp Input Clamp Diode Voltage -15 Volts Vee = MIN., .
N =—12mA, Tp = 25C
VoH Output HIGH Voltage 2.4 2.7 Volts Vee = MIN,, gy = -800 kA
VoL Output LOW Voltage 0.25 0.4 Volts Vce =MIN,, IgL =16.0 mA
TR Input Load Current MR, D, -1.08 -1.6 mA Vee = MAX, ViN=04V
Pg. P, P2, P3, PE
TR Input Load Current E, CP ~-2.16 -3.2 mA Vee = MAX, Viy=04V
| Input Leakage Current MR, 10 40 HA Vee = MAX, ViN=24V
tH D, Pg, P1, P2, P3, PE 1.0 mA Vee = MAX, V=55V
— 20 80 LA Veg = MAX., Viy =24V
K Input Leakage Current E, CP
1.0 mA Veoe = MAX., Viny =55V
95 120 mA Vee = MAX., 93H72XM
lce Supply Current
100 135 mA Ve = MAX., 93H72XC
Isc Short-Circuit Output Current 30 75 100 mA Vce = MAX., VgyT =0.0V
(Note 5)
NOTES:

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘“worst case’’ conditions,

3. The specified LIMITS represent the ‘“worst case’’ value for the parameter. Since these ‘“worst case’’ values normally occur at the temparature
and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the aliowable system operating
ranges.

4. Typical limits are at Voc = 5.0 V, 25°C and max, loading.

5. Not more than one output should be shorted at a time.
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FAIRCHILD TTL/MSI « 93H72

SWITCHING CHARACTERISTICS (Tp =25°C, Vo =5.0 V, C = 15 pF)

SYMBOL PARAMETER MIN. TYP. MAX. UNITS CONDITIONS
for Shift Right Frequency 45 60 MHz
Turn On Delay from Positive 145 21 Fia. 1
. ns .
tPHL Clock Edge to Any Output 0
Turn Off Delay from Positive
10 16 ns Fig. 1
tPLH Clock Edge to Any Output 9
P Delay from Master Reset to
tpy L (MR) v 19 26 ns Fig. 4
Any Output
Setup Time for Data .
tg (Data) 7.0 3.5 ns Fig. 3
(D, Pg, Pq, Py, P3)
tg (E) Setup Time for Enable, E {H or L) 17 9.0 ns Fig. 2
t5(PE) Setup Time for Parallel Enable, PE 19 10 ns Fig. 1
trec(MR) Recovery Time for MR 7.0 3.0 ns Fig. 4
tow MR Required Pulse Width for MR 19 11 ns Fig. 4
t {Data) ’ —
i_(Ig)LODr (PE) Hold Time for Data, E, or PE 0 ns Fig.1,2and 3
NOTES:

6. SET-UP TIME: tg is defined as the minimum time required for the logic level to be present at the logic input prior to the clock transition
from LOW to HIGH in order for the register to respond.

7. HOLD TIME: tyoLp is defined as the minimum time following the clock transition from LOW to HIGH that the logic level must be main-
tained to insure continued recognition.

8. RECOVERY TIME FOR MR: t.oc (MR) is defined as the minimum time required between the end of the reset pulse and the clock transition

from LOW to HIGH in order for the flip-flop(s) to respond to the clock,

SET UP TIME (tg) FOR PARALLEL ENABLE

PARALLEL

SWITCHING TIME WAVEFORMS

The shaded areas indicate when the input is permitted to change for predictable output performance.

emvazce K /////////////////I/////// NI 2 v
‘HOLDTLT Dl THOLD(H) »‘:‘ .
C(LC(;?K f1 Y 15V \_

)

-—>| h‘vm
ouTPUT f‘ 5V

| 1

Other Conditions:

Fig. 1

SET UP TIME (tg) FOR ENABLE (E)

—

THOLD(L) —

\_

T
t:si L

—
THOLD(H) —»i

RLLLLLLL LY+ ¥

A —

Other Conditions:

Fig. 2

SET UP TIME (t5) FOR DATA (D, Pg, 1,2, 3)

PARALLEL
ENABLE

/

(PE}
SERIAL

)}

A

T,

{3 15v

"o SN A

—->| o T5(L)
HOLD(L) ot

CLOCK
[Ap—

OuUTPUT

THOLD(H)——prft—

—>| [~ ts(H) - el

—
{HOLD(H)

- t5(H)

THOLO(L)

15V

@ T\  \ .

Other Conditions: E =L

Fig. 3

A v

DELAY FROM MR TO OUTPUT tpyy_
MASTER RESET RECOVERY TIME (trgc)
REQUIRED MASTER RESET PULSE WIDTH

CLOCK
{CP)

MASTER

RESET ey

IMR]

Qp 1,0, 3 w——

—
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TTL/MSI 9375/5475, 7475

9377/54717, 7477
4-BIT LATCH

DESCRIPTION — The TTL/MSI 9375/5475, 7475 and 9377/5477, 7477
are latches used as temporary storage for binary information between
processing units and input/output or indicator units. Information present

LOGIC SYMBOL

at a data (D) input is transferred to the Q output when the clock is HIGH 2 3 6 7 72 5 6
and the Q output will follow the data input as long as the clock remains L ] ] I LLl L
HIGH. When the clock goes LOW, the information (that was present at the D; Dy D3 Dy D; D; Dy Dy
data input at the time the transition occurred) is retained at the Q output 13— P12 12—l CP15
untif the clock is permitted to go HIGH. P P D PO
The 9375/5475, 7475 features complementary Q and Q output from a 4-bit Q1 Q1 G Gy Q3 O3 Q4 Q4 _(1 Q1 0p O3 Oy
latch and is available in the 16-lead paékages. For higher component density I T I T l T | T T T I l
applications the 9377/5477, 7477 4-bit latch is available in the 14-lead 1% 1 15 14 10 11 9 8 4 13 9 8
package with Q outputs omitted.
Vcec =Pinb Vee =Pin4
PIN NAMES LOADING GND = Pin 12 GND = Pin 11
NC =Pin7,10
Dq, Dy, D3, Dg Data Inputs 2U.L.
CPq.2 Clock Input Latches 1 & 2 4U.L.
CP3.4 Clock Input Latches 3 & 4 4 U.L.
Q1,Qg, Q3,04 Latch Outputs 10 U.L. CONNECTION DIAGRAM
04,05,03,04 Complementary Latch Outputs 10 U.L. FLATPAKS (TOP VIEW)
Note: 1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW
15 ~]14
TRUTH TABLE = 01 fomd 16 ﬂ. {ro )
(Each Latch) 2 o ?2‘215 2 [ o2 2
NOTES: £] — '::_i % — Y w— L4 4 ==
th | th+1 t,, = bit time before clock 4 e 3% 9375/5475, 7475 5 e 12 s vee BT anolm
negative-going trarisition. 5 Do Voc " oo oo
D Q t = bit time after clock _ D 10
H H nr;s;;tive-going transition. 5=‘03 Gl ° = N
7 D 04 O e s L4 o, Bf=o
L L s = a, e . — It .

LOG!IC DIAGRAM
(EACH LATCH)

DIP (TOP VIEW)

(93765/6475, 7475
ONLY)

a

Q
O—4

9375/5475,

CLOCK DATA

Positive logic: See truth table.
NC — No internal connection.
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TTL/MSI « 9375/5475, 7475 « 9377/5477, 7477

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature

Temperature (Ambient) Under Bias

Ve Pin Potential to Ground Pin

*Input Voltage {dc)

*Input Current (dc)

Voltage Applied to Outputs (Output HIGH)

-65°C to + 150°C
-65°C to + 125°C
-0.5V to +7.0 V
05V to+55V

-30 mA to +5.0 mA
-0.5 V to +V value

Output Current {dc) (Output LOW) +30 mA
*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.

RECOMMENDED OPERATING CONDITIONS

9375XM/5475XM 9375XC/7475XC UNITS

PARAMETER 9377XM/5477XM 9377XC/7477XC
MIN. TYP. MAX. MIN. TYP. MAX.

Supply Voltage Vi (See Note 4) 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -65 25 125 (o} 25 70 °C
Normalized Fan Qut from Qutputs 10 10

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) EIGURE
MIN. | (Note2) | MAX.
VIH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage 1
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage 2
VOoH Output HIGH Voltage 2.4 Volts Vee = MIN, IgH = -0.4 mA 1&2
VoL Output LOW Voltage 0.4 Volts Vee =MIN, igL =16 mA 1&2
A \Y =MAX., VN =24
Input HIGH Current at D 30 £ -cC INZ24V 3
IiH 1.0 mA Vee = MAX., VIN=55V
I
. 160 A \2 =MAX.,VIN=24V
Input HIGH Current at Clock s cC IN 3
10 mA Vee = MAX., VN =55V
| Input LOW Current at D -3.2 mA Vee = MAX, VN =04V 3
I Input LOW Current at Clock 64 | mA Vo = MAX. 3
Output Short Circuit Current -20 -57 mA 9375/5475; 9377/5477
los VCC =MAX. 4
{Note 3) -18 -57 mA 9375/7475;9377/7477
| Supply Current 32 46 mA 9375/5475; 9377/5477 v MAX 5
urren = .
ce PRy 2 53 mA | 9375/7475,9377/7477 | CC
SWITCHING CHARACTERISTICS (T = 25°C)
LIMITS
SYMBOL PARAMETER UNITS TEST CONDITIONS TEST
MIN. TYP. MAX. FIGURE
t At D Input 7.0 20 ns A
setupH Vee =50V
tsetupl At D Input 14 20 ns c 15 pF A
L=
1 At D Input 15* ns A
holdH P R = 400Q
tholdL At D Input 6.0* ns A
t 16 30 Vee=5.0V,CL=15pF
PLH DtoQ ns cc L P A
tPHL 14 25 R =400
t — 24 40 \ =50V,CL=1 F
PLH D to O (9375/5475, 7475) ns cc L-toe A
tPHL 7.0 15 R =400Q
1 _ = 5. =
PLH Ftol 16 30 ns Ve =50V, C=15pF A
tPHL 7.0 15 R =400
tPLH — 16 30 Ve =5.0V,CL =15pF
CP to Q (9375/5475, 7475) ns cc L=1oP A
tPHL 7.0 15 R =400
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable

device type.

(2) Typical limits are at Voe = 5.0 V, 25°C.

(3) Not more than one output should be shorted at a time.

(4) These voltage values are with respect to network ground terminal.

* These typical times indicate that period occurring prior to the fall of clock pulse (tg) below 1.5 V when data at the D input will still be recog-
nized at stored.
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TTL/MSI « 9375/5475, 7475 « 9377/5477, 7477

PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS*

VoH loL

2Vo———qCLOCK Q1
VoL
L1y

1. Each latch is tested separately.

loL
VILQ————-D Q|

2V O———@gctock @

1. ‘Each latch is tested separately.

Fig. 1 Fig. 2
Vee Vee
NH o af—— 45V ) a - los
’ See See See \
VING—] Note OPEN Note 1 Note 2
hL CLOCK Q | cLock @ |

1. Each input is tested separately.
2. When testing lj4 at D ground clock.
3. When testing | at clock ground all D inputs.

Fig. 3

1. Input conditions are in accordance with truth table.
2. Each latch and each output is tested separately.

Fig. 4

OPEN

1. All latches are tested simultaneously.

Fig. 5

* Arrows indicate actual direction of current flow. Complementary Q outputs are available on the 9375/5475, 7475.
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TTL/MSI « 9375/5475, 7475 « 9377/5477, 7477

PARAMETER MEASUREMENT INFORMATION (con’t)

SWITCHING CHARACTERISTICS*

INPUTS OUTPUTS

D CLOCK Ve Q
[
RLRLS
0 LRL
PULSE 4000 $ 4000
GENERATOR A |—& D Q —-H—M—-M—

Note 1
(See Note 1) C'-*/_L\
CLOCK G DD
PULSE
GENERATOR B CL*
(See Note 1) I
4 il il 4
*Cy includes probe and jig capacitance.
TEST CIRCUIT

b tp1 - tp ——
— = —i ko0 l y
D INPUT 0% sor X | | I gen
fisv 15V N 10% 15V
fe tsetupH . ItholdH'lA - | _ 0
| e tqpe— L L RF——tsetup L——>te— —l thoig L
-__....I _____ - ‘:.10.1 _____
?,{,‘,?Sf | H 90% 90% X| Vgen
See 15V 15V
Note 3 l — 0

tPLH (C-Q) —= tPHL (C-Q)
le-tpHL (D-Q)
l I

|
OUTPUT Q I‘-tPLH (0-Q) + [ VoH
| jA 5V | | 15V
| | |
|
l |
|

— I"—tPLH (cQ)

f
J. - N
t -
OUTPUT @ | 15V [+—tpLr (0-0) 15V
l*—tpHL (D-G)
i

| : = VoL
PHL (C-Q)
_.i r.._

VOLTAGE WAVEFORMS

NOTES:

1. The pulse generators have the following characteristics: Vgen = 3 V, t1 = tg < 10 ns, and Zgyt = 5082. For pulse
generator A tpq = 1 us and PRR = 500 kHz. For pulse generator B, tho = 500 ns and PRR = 1 MHz. Positions of
D-input and clock-input pulses are varied with respect to each other to verify setup and hoid times.

2. Each latch is tested separately.

3. When measuring tp_H (p-Q) and tPHL (D-Q) ' tPHL (D-Q) and tpL H (D-G) for the 9375/6475, 7475, clock
input must be held at high level.

Fig. A SWITCHING TIMES
*Complementary Q outputs are on the 9375/5475, 7475.
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TTL/MSI 9380/5480, 7480

GATED FULL ADDER

DESCRIPTION — The TTL/MSI 9380/5480, 7480 is a single-bit, high speed, Binary Full Adder
with gated complementary inputs, complementary sum (Z and T) outputs and inverted carry out-
put. It is designed for medium and high speed, multiple-bit, parallel-add/serial-carry applications.
The circuit utilizes DTL. for the gated inputs and high speed, high fan out TTL for the sum and
carry outputs. The circuit is entirely compatible with both DTL and TTL logic families. The
implementation of a single-inversion, high speed, Darlington-connected serial-carry circuit minimizes
the necessity for extensive ‘‘Jookahead’’ and carry-cascading circuits.

PIN NAMES LOADING
Aq,A92,Bq,B2 Non Inverting Data Inputs 1U.L.
A* B* Inverting Data Inputs 1.65 U.L.
Ac. Bg Control Inputs 1 UL
Cn Carry Input 5 U.L.
Ch+1 Carry Output 5 U.L.
z,z Sum OQutputs 10 U.L.
A* B* When Used as Outputs 3 U.L.

1 Unit Load (U.L.) = 40uA HIGH/1.6mA LOW,

TRUTH TABLE

ch|BlA|Ci| T |z
LiL]L H HltL NOTES:
L|L|H H L |H 1. A=A*-Ac,B=B*‘Bc where A* = Aj-Aj.
L |H|L H L|H B* =B - B3
L H H L H L 2, When A* or B* are used as inputs, Aq and A5 or
B4 and Bo respectively must be connected to GND.
H L L H L|H 3. When Aq and A or B4 and By are used as inputs,
H L H L H L A* or B* respectively must be open or used to
H H L L H L perform Dot-OR logic.
H H H L L H
LOGIC DIAGRAM
A1
A2
A*
Ac =
B1 z
Ba
B — =|
Bc
Cn Cn+1

LOGIC SYMBOL

8 9 10 1112 13 1 2

[P L]

Ay Ay A% A. By By B*Bp

3—1Cp 9380/5480, 7480
Cn+1 x
4

5

o —0

CONNECTION DIAGRAM
DIP (TOP VIEW)

FLATPAK (TOP VIEW)

XF_'_—II IT_-lM

.
2:% B, Ac Ax Ay 13
3: By A1 o 12

4 e Ve avo g 11
s Iy e* % fod 10
6 e BC Sy Pl 9
7 Jl u g 8

Positive logic: See truth table
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TTL/MSI « 9380/5480, 7480

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature

Temperature (Ambient) Under Bias

V¢ Pin Potential to Ground Pin

*Input Voltage (dc)

*Input Current (dc)

Voltage Applied to Outputs (Output HIGH)

-65°C to +150°C
-55°C to +125°C
0.5Vt +7.0 V
05Vto+55 V

-30 mA to +5.0 mA
-0.5 V to +V value

Output Current (dc) (Output LOW) +30 mA
*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
RECOMMENDED OPERATING CONDITIONS
PARAMETER 9380XM/5480XM 9380XC/7480XC UNITS
MIN, TYP. MAX. MIN. TYP. MAX.

Supply Voltage Vg 4.5 5.0 5.5 4.75 5.0 5.25 Volts

Operating Free-Air Temperature Range -55 25 125 0 25 70 °C
Cnh+1.N 5.0 5.0

Normalized Fan Out from Qutputs | = or f, N 10 10
A*orB* N 3.0 3.0

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST ch:)':'eD:)T'ONS FlTGES;E
MIN. (Note 2) MAX.
ViH Input HIGH Voltage 2.0 Volts Guaranteed V| 1&2
ViL Input LOW Voltage 0.8 Volts Guaranteed V) 1&2
VOH Output HIGH Voltage 2.4 3.5 Volts Ve = MIN. 2
VoL Output LOW Voltage 0.22 0.4 Volts Vee = MIN,, IgL = 16 mA 1
Input HIGH Current at Aq, 15 RA Vee = MAX, VinN=24V 5
\ A2, B1, Bo, Ac or B 1.0 mA Ve =MAX, V|y=55V
IH
200 A Voo =MAX, ViNF 24V
Input HIGH Current at Cp, a ce N 6
1.0 mA Voo = MAX, VN =55V
Input LOW Current at Aq, 16 mA Vee = MAX., Vi = 0.4 V 3
Ao, B, B, Ac, or Be
e Input LOW Current at A* or B* -26 | mA Vce = MAX,, VN = 0.4 V 4
Input LOW Current at Cp, -8.0 mA Vee = MAX,, Viny = 0.4 V 4
Output Short Circuit Current at £ or = -20 -57 mA 9380/5480
Ve = MAX. 7
| (Note 3) -18 -57 mA 9380/7480
0s Output Short Circuit Current at Cryq -20 70 | mA 9380/5480
Ve = MAX. 7
(Note 3) -18 -70 mA 9380/7480
| Supply Current 21 31 mA 9380/5480 v MAX 8
urren = .
cc PRy 21 35 mA 9380/7480 | * CC
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable

device type. .
(2) Typical limits are at Vcc=5.0V,25 C.
(3) Not more than one output should be shorted at a time.
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SWITCHING CHARACTERISTICS (T = 25°C)

LIMITS FIGURE A
SYMBOL PARAMETER MIN P MAX UNITS TEST CONDITIONS TEST NO
t —— 13 17 1
tPLH (Ch to Cp+1) . 12 ns Vee=5.0V 2
PHL :
CL=15pF
1 —_— 5 3
tp"“ (Bg to Craq) ;g 25 ns R = 7802 .
PHL
t 52 70 5
t:*:‘: (Acto ) 62 80 ns Vee =50V 6
CL=15pF —
tPLH — 38 55 L P 7
. (Bcto ) 56 75 ns R = 4008 8
PHL
t 4 65 9
PLH (A1 to A*) 8 ns
PPHL 17 25 Vec =50V 10
t 48 65 CL=15pF 11
PLH (B t0 8%) ns L=15p
tPHL 17 25 12

PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS*

Vce
[
TEST Cn At TEST TABLE
PER Ac . oL
TRUTH A1 N\ Output Under Test oL (Min)
VIN o——={ TABLE A 3 b—e ¢ Torx 16 mA
AND B1 el | " Cnt1 8 mA
TEST B2 r =
TABLE 8, g VoL orB 4.8 mA
1. Each input or output is tested separately.
2. When A* is tested Aq and A are at GND. When B™ is tested B¢ and By are at GND.
3. When Aq and Aj or B¢ and B is tested, A* or B* respectively, is open.
Fig. 1
Vece
<
TEST TABLE
TEST c "
PER o A | Output Under Test loH (Min)
TRUTH A TN t O Tors 400 uA
VIN TABLE Ay DN S _1 Cnti 200 uA
AND B1q c Vel
TEST B, O v A% orB* ~120 uA
TABLE Be B OH
B B = l;

1. Each input or output is tested separately.
2. When A* is tested Aq and Ay are at GND. When B* is tested B and By are at GND.
3. When A1 and A2 or B1 and 32 are tested A or B , respectively, is open.

Fig. 2

* Arrows indicate actual direction of current flow.
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PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS* (continued)

Vee
45V I TEST TABLE
Apply VN
_ OPEN —4Cph A (Test ;1) Apply 45V GND
he  b— Aq Ao None
L SEE A1 -

VIN®™* TEST Ag I p——p OPEN Ao Aq None

TABLE N Gap— B1 B2 None

B2
i _ B 8* fm Bo B1q None
| Ac None A1 and Ay
L _J__ B¢ None B4 and By
1. Each input is tested separately.
Fig. 3
Vce
F - TEST TABLE
L v Apply VIN
- in (Test 1)) Apply 45 V GND

V|N Ot c 5 =

SEE Aq B A Ac A1 and Ag
45V o— TEST :f ¥ [—— p OPEN B* Bg B1 and Bg

TABLE 82 Cnrt Cnh ~ None None
Be 8" j Unused inputs are open.
= i ) =
1. Each input is tested separately.
Fig. 4

*Arrows indicate actual direction of current flow,
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PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS* (continued)

VCC TEST TABLE
I Apply VN
(Test [|) GND
OPEN Cn A* e Aq Ao
e NN A2 A1
v o T f—— P
IN TEST Qf z OPEN B Bo
TABLE By Cat1 |—— Bo B1
| Bc 8" Ac A*
- Bc B*
1. Each input is tested separately.
Fig. 5
Vce Vce
HH J
VN o————c, At VIN o———cn At OPEN
OPEN — Ac £ b (See test table) OPEN {Ac -
Al Aq -
Az T t— » OPEN A ¥ f—e
AT o o a7
OPEN'—l B B* | oPEN] B¢ B*f——OPEN [ los
1 I T
1. Each output is tested separately.
TEST TABLE
Qutput Under Test VN Value
b Vee
= or Cn4q GND
Fig. 6 Fig. 7
vVce
I(ic
—_—c, A* }__..
— AC e b—_
. —A
OPEN § — A5 L p—— P OPEN
B1 Chtp ——
—— Bz
——1 B, B* )——
Fig. 8

*Arrows indicate actual direction of current flow.
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PARAMETER MEASUREMENT INFORMATION

SWITCHING CHARACTERISTICS

INPUT OUTPUT Vce
24V
A or B*,
=7 seaies r T Q
74 GATE x 3 B! K
% AP qoren|¢”
SEE —Ac o
TEST p—rA A4 OPEN
TABLE : Ay T 0 o4
i
B1 o ol 4
Tt
“11series B2 " .
50 Q 74 GATE F—Bc 8 H
—AAA- T 6A*
= - - L ‘OPEN
= Eege
PULSE £ -
GENERATOR CL LOAD CIRCUIT 3 }
N 4
(See Note 4) 15 pF | L—— sAMEAsLoAD CIRCUIT 1

EXCEPT R|_ =780 |
l_ (See Note 6) ]

"CL includes probe and jig capacitance.

NOTES:

1.

2
3.
4

2

. The generator has the following characteristics: Vggn =3 V, t1 =tg < 15 ns,

Perform test in accordance with test table.

. Each output is tested separately.

Voltage values are with respect to network GND terminal.

t; = 0.5 us, PRR = 1 MHz, and Zg ¢ *# 50 Q.
Inputs and outputs not otherwise specified are open.
Load circuit 2 simulates output load of 5.

PULSE
GENERATOR |

TEST CIRCUIT ouTPUT |

N

90%
50%

INPUT Y

TEST TABLE (SEE NOTE 5) INPUT ¥
OUTPUT | APPLY | APPLY | ooy | appLY APPLY o Ly -
TEST NO.| UNDER |INPUTY | INPUT Y b
+2.4 V TO |GND TO | OUTPUT LOADING TO i
TEST T0 TO OoUTPUT 15V
1 Cn+1 None Cn None B4 Ch+1 (N=5)
2 Cnit | None | Cjp None | By Cn+1 (N=6) VOLTAGE WAVEFORMS
3 Cnt1 B None Cn A1, B4 Cn+1 (N=5)
a Cn+1 Bc None Ch A1, Bq Ch+1 (N=5)
T (N=10)
5 b Ag None Cn A4, Bq £ (N=10)
Cn+1 (N=5)
r (N=10)
6 z A None Cn A4, Bq T (N=10)
Cn+1 (N=5)
7 T Bc None Cn B4 T (N=10)
8 T B¢ None Cn B4 T (N=10)
9 A* None Aq Ao None A* (Cp = 15pF)
10 A* None Aq Ao None A* (Cp =15pF)
11 B* None B4 By None B* (C =156pF)
12 B* None B4 Bo None B* (Cy =15pF)

Fig. A — SWITCHING TIMES
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2-BIT FULL ADDER

DESCRIPTION — The TTL/MS| 9382/56482,7482 is a Full Adder which performs the addition of
two 2-bit binary numbers. The sum (Z) outputs are provided for each bit and the resultant carry
(Co) is obtained from the second bit. Designed for medium to high speed, multipte-bit, parallel-
add/serial-carry applications, the circuit utilized high speed, high fan out TTL. The implementation
of a single-inversion, high speed, Darlington-connected serial-carry circuit within each bit minimizes
the necessity for extensive ‘lookahead’” and carry-cascading circuits.

TTL/MSI 9382,/5482, 7482

LOGIC SYMBOL

3 14 13

LI

Ay By Ay By

5= C|y 9382/5482, 7482

I I3 G

|

1 12 10

Vce =Pin4
GND =Pin 11
NC=Pin6,7,8,9

CONNECTION DIAGRAM

DIP (TOP VIEW)

IE z, ~ :114
zE A 8, ]13
3E 8, T, ]12
4E Vee GND :ll
SE e cy :10
6E NG NC :9
7E NG NG 38

PIN NAMES LOADING
A1,B1 Data Inputs 4 U.L.
" Ag,Bo Data Inputs 1U.L.
CIN Carry Input 4 U.L.
21 Sum Output Bit 1 10 U.L.
P} Sum Output Bit 2 10 U.L.
Co Carry Output Bit 2 5U.L.
1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW
TRUTH TABLE
LOGIC DIAGRAM INPUT OUTPUT
WHEN WHEN
Cin=0 | Cn=1
A1| B1|A2{B2|Z1[Z2(C2|Z1]|Z2]|C2
A
1 o clolofefefefelmle (L
8 HlLjL|Lo|H|L|LfLe]|+H|L
c.,\] LlAlClC]AlC LR lL
HiH{c (Ll iLir]|H L
LlL|H|L|L|lH]|L|H]H]L
HlL|H|LIH|H{L{L|L|H
Ag o LinlH|Llu|r|{Lle|L [n
2 HIH|H|L|L|L|H|HA]L |H
By o tlL|e|RHjLfr|L|{H]|H]|L
HiL|c |[HiH|{H |[L|{L]|L[H
—Co L{H|L|[H[H[H|L|L]|L [H
HiH{L|H|L{L |H|H|L |[H
LiclulrlLfiLfnlr]L|n
HIL|H|H|H|L[H|L]H|H
LIH|H[H|H|[L|R|L]|H |H
H{H[H|H[L[H[H]H[H |H

FLATPAK (TOP

VIEW)

) me— | [ 14

0y s PYEEAAG BN mes BE
3 e B1 2y R 12
4 [ Ve ano g 11
s = o e, fm=l 10
6 e M€ ¢ NC NC e 9
=l -

Positive logic: See truth table

NC — No internal co

nnection
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TTL/MSI « 9382/5482, 7482

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)
Storage Temperature
Temperature (Ambient) Under Bias
Ve Pin Potential to Ground Pin
*Input Voltage (dc)
*Input Current (dc)
Voltage Applied to Outputs (Qutput HIGH)

—65°C to +150°C
—55°C to +125°C
—-05Vto+7.0V
—05Vto+b.5V
—30 mA to +5.0 mA
—0.5 V to +V value

Output Current (dc) (Output LOW) +30 mA
*Either Input Voltage limit or Input Current {imit is sufficient to protect the inputs.
RECOMMENDED OPERATING CONDITIONS
9382XM/54: 7482XC
PARAMETER 3 /5482XM 9382XC/748 UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Ve (See Note 4) 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °C
C 5.0 5.0
Normalized Fan Out from Output 2
Xqorzs 10 10

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST &%’:D:)T'ONS FT(?S;E
MIN. (Note 2) MAX.
ViH Input HIGH Voltage 2.0 Volts Guaranteed VY 1&2
ViL Input LOW Voltage 0.8 Voits Guaranteed V| 1 &2
VOH Output HIGH Voltage 2.4 Volts Ve = MIN., loy =~400 uA 2
VoL Output LOW Voltage 0.4 Volts Vee = MIN,, g =16 mA 1
Input HIGH Current at Aq, 160 rA Vee=MAX, VIN=24V 3
hH BiorCin 1.0 mA Ve =MAX, ViN=556V
40 A Vee=MAX,, VIN=24V
Input HIGH Current at Ap or By K ce IN 3
1.0 mA Vee=MAX, VIN=55V
Input LOW Current at A4,
-6.4 mA Voo = MAX., VN = 0.4 V 3
L B or CiN
Input LOW Current at Ag or By -1.6 mA Vee =MAX., ViN=04V 3
Output Short Circuit Current at -20 -55 mA 9382/5482
Ve = MAX. 4
los Z4q or 29 (Note 3) -18 -65 mA 9382/7482
Output Short Circuit Current at Co -20 -70 mA 9382/5482
Ve = MAX. 4
(Note 3) -18 -70 mA 9382/7482
| Supoly C . 35 50 mA 9382/5482 Vv MAX 3
u urren = .
ce PRy 35 58 mA | 9382/7482 | °C
SWITCHING CHARACTERISTICS (Tp = 25°C)
LIMITS FIGURE A
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX. TEST NO.
1] 34 1
il CyNn to 29 ns
tPHL 40 2
tPLH o oz 20 Ve =50V 3
ns =
tPHL 2 2 35 Cp=15pF 4
R = 40052
t 38 5
PLH Cinto 2o ns
tPHL 42 6
tPLH 17 27 Vee=5.0V 7
Cin to Co ns CpL=156pF
tPHL 12 19 Ry = 780 8
NOTES:

(1) For conditions shown as MIN. or MAX_., use the appropriate value specified under recommended operating conditions for the applicable

device type.

(2) Typical limits are at Vo = 6.0 V, 25°C.

(3) Not more than one output should be shorted at a time.

(4) These voltage values are with respect to network ground terminal.
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PARAMETER MEASUREMENT INFORMATION
DC TEST CIRCUITS*
Vce Vce
TEST |—{CIN " rest F—{CN
PER A Zq loL z 1
— A1 PER 1 OH
TRUTH 4\ TruTH A
Vin O] T:zlt_)s — B1 _/o vy =] TABLE [— B1q ;
= AND b /
TeEST A2 2 _/o Test [1A2 2 _/
TABLE v \4
L J Bo Co oL ,_TABLE_J Bo Co VOH
T L I i
1. Each input or output is tested separately. 1. Each input or output is tested separately.
TEST TABLE TEST TABLE
OUTPUT UNDER TEST loL OUTPUT UNDER TEST loH
ZqorZo 16 mA Zqorzg -400 uA
Co 8 mA Co -200 nA
Fig. 1 Fig. 2
Vee
45V T{ lcc IiL TEST TABLE 4 TEST TABLE
i r 1 CIN APPLY VN APPLY VN
R £ TEST I\ APPLY 45V TEST |y GND
I — 1 —
SAI CIN A1 and B4 CIN A7 and By
VIN O—{ TEST r'— B1 A1q CiN and B4 A4 C)n and Bq
- OPEN
I TABLES Ay Z2f— B4 Cin and Aq Bq CiN and A4
Ao None Ag None
L . B2 Cof—, Bo None By None
= =
1. Each input is tested separately.
2. When testing Icc apply 4.5 V to Aq, Ag, and
C|N: and ground B4 and Ba. Fig. 3
Vee
45V T
Cin
Ay = \
%1 o l0s
A2 2 _/ l
B2 C2
1. Each output is tested separately.
*Arrows indicate actual direction of current flow. Fig. 4
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PARAMETER MEASUREMENT INFORMATION

SWITCHING CHARACTERISTICS

TEST CIRCUIT
Vee
24V Vec=5V OUTPUT
| L r-———{-—-——-—--- 1
| RL $ 400 |
Cin Il 1 :
A pat] o
PULSE SEE k LN |
GENERATOR TEST By | (T |
(SEE NOTE 1) g TABLE [, | Tispr [
= = |
By Cp | |
L I L___toapcieuimt )
f LOAD CIRCUIT 2 _1
SAME AS LOAD CIRCUIT 1 ]
LOAD CIRCUIT 3 ]
\___1 SAME AS LOAD CIRCUIT 1 |
EXCEPT R = 780 O
‘CL includes probe and jig capacitance.
VOLTAGE WAVEFORMS
e X
—{11] —»ltnle—
[ -l — - ——— ViH
PULSE || 2V v I
GENERATOR 15V 15v X! iy
OUTPUT J
= s i ViL
—.' -—
. : tPLH : VOH
OUTPUT | 15V | 15V
WAVEFORM A ! | |
| i ‘. S VoL
—d tPHL Lo I
|
": tPLH ¥/ | ———= VoH
OUTPUT | ' 15V ' 15V
WAVEFORM B | ’ | i
] i VoL
—=| tpuL f—
SWITCHING TIMES TEST TABLE (SEE NOTE 5)
APPLY PULSE OUTPUT
APPLY APPLY
TSgT PARAMETER | GENERATOR UNDER sav1o | anp To s1 2 s3
. QUTPUT TO TEST (S4) ’
b3}
! 'PLH CIN ! Aq Ag,B1,Bp | CLOSED | OPEN OPEN
2 tPHL (WAVEFORM A)
Aq,Bq, B
3 tPLH B £2 None 15152 1 oppp CLOSED | OPEN
4 PHL (WAVEFORM B) and CN
> IPLH CIN £2 Aq, Ag By,By | OPEN CLOSED | CLOSED
6 PHL (WAVEFORM A)
! ‘PLH CIN C2 Aq, Ag By, By | OPEN OPEN CLOSED
8 tPHL (WAVEFORM B)

NOTES:

1. The generator has the following characteristics: Vi = 2.4V, V|| <0.4V,t1=8to15ns,tg=3to 5 ns,
PRR = 1 MHz, t; = 200 ns, and Zgoy¢ 50 Q2.

Perform test in accordance with test table.

Each output is tested separately.

Voltage values are with respect to network ground terminal.

opwN

Inputs and outputs not otherwise specified are open.

Fig. A — SWITCHING TIMES
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4-BIT BINARY FULL ADDER

DESCRIPTION — The TTL/MSI 9383/5483,7483 is a Full Adder which performs the addition of
two 4-bit binary numbers. The sum (Z) outputs are provided for each bit and the resultant carry
(C4) is obtained from the fourth bit. Designed for medium to high speed, multiple-bit, paraliel-
add/serial-carry applications, the circuit utilized high speed, high fan out TTL. The implementation
of a single-inversion, high speed, Darlington-connected serial-carry circuit within each bit minimizes

the necessity for extensive “‘lookahead’’ and carry-cascading circuits.

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature

Temperature (Ambient) Under Bias
V¢ Pin Potential to Ground Pin
*Input Voltage (dc)

*Input Current (dc)

Voltage Applied to Outputs {Output HIGH)

—65°C to +150°C
—B55°C to +125°C
—05Vto+7.0V
—-05Vto+5.5V
—30 mA to +5.0 mA
—0.6 V to +V¢ value

Output Current {dc) (Output LOW) +30 mA
*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
PIN NAMES LOADING
A1.B1,A3,B3 Data Inputs 4U.L.
A2.B2,A,B4 Data Inputs 1U.L.
CiN Carry Input 4 U.L.
21.22,23.24 Sum Outputs 10 U.L.
Ca Carry Out Bit 4 5U.L.
1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW
LOGIC DIAGRAM
Aq B1CIN Ag Bo A3 B3 Agq Ba
| | |
zq 2 z3 Z4 Ca

LOGIC SYMBOL

1011 8 7 3 4 1 16

EENEEN

Ay By Ay By Ag By Ay By

13— Cin 9383/5483,7483

X

v

[SAS

T

4 €4

C,
1

©——1
&—

t 4

Vee =Pinb
GND = Pin 12

CONNECTION DIAGRAM
DIP (TOP VIEW)

FLATPAK (TOP VIEW)

" e el 16
) — S o e 15
3=~ o =g
Ly — it el 13
5; Vee ano 12
) m— 81 e 11
[ m—— A1 [ 10
8 [ A2 ¥ fed ©

Positive logic: See truth table
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TRUTH TABLE (See Note 1)

INPUT OUTPUT
WHEN WHEN
CinN=0 Cin=1
WHEN WHEN
Cy=0 Co=1
Aq B4 A By P b Ca L g Co
A3 83| “A4{ Bg 3| Za|/Cs 3| 23 Ca
L L L L L L L H L L
H L L L H L L L H L
L H L H L L L H L
H H L L L H L H H L
L L H L L H L H H U
H L H | L HTHTTTL L L H
L H H | L H H L L L H
H H H L L L H H L H
L L L H L H L H H L
H L L H H H L L L H
L H L H H H L Ll c H
H H L H L L H H L H
L L H H L L H H L H NOTE:
H L H H m r H L v} m 1. Input conditions at A3 Aj B3 Bp and Cjy are used to
T a n m A T q T I m determine outputs £ and 2'2’ and the value of the internal
" " m 0 v n H m m " carry Cp. The values at C3 Ag B3 Ag4 and By are then used
_ to determine outputs 23, 3.‘4 and Cg4.
RECOMMENDED OPERATING CONDITIONS
9383XM/5483XM 9383XC/7483XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Vo (See Note 4) 4.5 5.0 5.5 4.75 5.0 5.25 Voits
Operating Free Air Temperature Range -55 25 125 0 25 70 °c
Normalized Fan Out | Cg, 5.0 5.0 U. L.
from Outputs Tq,Z2 Z30r Xy 10 10 U. L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER TYP. TEST CONDITIONS (Note 1) FIGURE
MIN. (Note 2) MAX. UNITS
ViH Input HIGH Voltage 2.0 Volts Guaranteed V| 1&2
ViL Input LOW Voitage 0.8 Volts Guaranteed V|| 1&2
VOH Output HIGH Voltage 2.4 Volts Ve = MIN,, IoH = See Fig.2 2
VoL Output LOW Voltage 0.4 Volts Vee = MIN,IgL = See Fig.1 1
Input HIGH Current at Aq, 160 BA vce=MAX,VIN=24V 3
H A3, By, Bgor Cin 1.0 mA VCC = MAX., VIN =55V
|
Input HIGH Current at Ay, 40 HA Vee=MAX, Vin=24V 3
A4. Byor By 1.0 mA Vee=MAX, VIN=5b.5YV
tat
nput LOW Currentat Aq, 64 | mA Vee = MAX., Viy =04 V 3
h A3z, By, B3, or |
Input LOW Current at Ap, 16 mA Vee = MAX., Vin.= 0.4 V 3
A4, Bpor By
Output Short Circuit Current at -20 -55 mA 9383/5483
- Vee = MAX. 4
| 1, Zp, 23 0r 4 (Note 3) -18 -55 mA 9383/7483
08 Qutput Short Circuit Current at -20 -70 mA 9383/5483 I 4
Cs (Note 3) 18 ~70 mA 9383/7483 | ' CC '
78 110 mA 9383/5483
1 | t Vee = MAX. 3
ce Supply Curren 78 128 mA 9383/7483 | ' °C
NOTES:

{1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable

device type.

(2) Typical limits are at Vgg = 5.0 V, 25°C.
(3) Not more than one output should be shorted at a time.

(4) These voltage values are with respect to network ground terminal.
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- SWITCHING CHARACTERISTICS (Tp = 256°C)

SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS FIGURE A
MIN. TYP. MAX. TEST NO.
t 34 ]
tPLH Ciy to Zq 20 ns )
PHL
t 38 3
t::t CIN to 22 42 ns VCC =50V .
CL=15pF
50 5
fPLH CiN o =3 o ns RL = 4009 .
PHL
tpLH 55 7
Cinto Z ns
tPHL IN 4 55 8
tPLH 35 48 Ve =50V 9
Cinto Cag ns CL=15pF
tPHL 22 32 R = 78082 10
tp 40 ” 11 &13
tP:t Agor Boto Z2 . ns Vee=5.0V 12814
CL=15pF A
40 6&17
'PLH Ag or B4 to T4 ns R = 4008 ‘68 18
tPHL 35 &

PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUIT*

Vee
A ' TEST TABLE
TEST A'1N 21 | OUTPUT UNDER TEST oL
PER B4 2 ’_\ oL I1, 9, I3, 0r 4 16 mA
TRUTH A2 ¢ N C 8 A
Vin O—={ TABLE B I3[0 4
AND A3
TEST B3 Za _/ [)
TABLE Ag
i By Ca VoL
; —L
1. Each input or output is tested separately.
Fig. 1
Vee
_ T TEST TABLE
bt C i\ 1
TEST o | OUTPUT UNDER TEST I0H
T;E.FIEH — 21 =9 —\o OH Z1,Z9, Z£3,0r 24 -400 pA
—1 A2 } [ -200 uA
ViN O] TABLE [—{82 =30 4 200k
4 A
AND 1 Bz 4 A
TEST [—B3
TABLE [ |74 c
L J_"\ By 4

VoH
I i

1. Each input or output is tested separately.
Fig. 2

*Arrows indicate actual direction of current flow,
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DC TEST CIRCUITS* (continued)

PARAMETER MEASUREMENT INFORMATION

I)L TEST TABLE

14 TEST TABLE

Vee
1 APPLY VN APPLY VN
45V T‘ cc TEST I | APPLY 4V | e GND
i r Cin £ 3 CiNn Aq and B4 CiNn A1 and By
/21 £ Aq Cin and By Aq CiNn and B4
1
'I——’H SEE Ay B4 Cin and Aq B CyN and Aq
VIN o—{ TEST 8, z3— > OPEN A None Ao None
nL TABLES A3 Bo None Bo None
B z
Ay 4 A3 A2, By, and B3 A3 Ag, By, and B3
| By Cq B3 Ag, B9, and A3 B3 Ap, Bp,and A3
= L Ay None Ag None
- Bg None Ba None
1. Each input is tested separately.
2. When testing Icc apply 4.5 V to Aq, Ag, Ag.
Ag4. and C N and ground B4, Bp, Bg, and Bg.
Fig. 3
Vee

1. Each output is tested separately.

2

3

=

Fig. 4

-
vof—"
c4——/

l'os

*Arrows indicate actual direction of current flow.
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PARAMETER MEASUREMENT INFORMATION
SWITCHING CHARACTERISTICS
Vee
QUTPUT [} [
24V =5V s 0 [mm=—=—=——————- —et|e— —lt0le—
o VCCT 5 . o Ir R,_% 400 £ .E PULSE i aw 2v-'“: —————— ViH
e I ] HH)T | senenaton sV ke A
PULSE SeE E:; a1 Tg:. ! ; t __j e
GENERATOR TEST {8 i 15 pF L ' { e P von
(SEENOTE ) TABLE »33 ?——s: LOAD CIRCUIT 1 ! OUTPUT ! 15V I 15V
4* =S || | L WAVEFORM A ' i AN vou
—l tPHL L [
(GAD CIRCUMTS 25,4 | ~low 17 ————- Vou
'_SAﬂ_E‘_Agi_CI‘R“E”—_“ == outrPuT f 15y : 15V
LOAD CIRCUIT 6 — WAVEFORM B l | : Vo
| Vecerac-mmn | e
*Cy includes pE» an_djlg-:;agcr _
TEST CIRCUIT VOLTAGE WAVEFORMS
TEST TABLE (SEE NOTE 5)
APPLY PULSE OUTPUT
TEST | PARA- GENERATOR UNDER APPLY APPLY S1 S2 S3 S4 S5
NO. | METER 24V TO GND TO
OUTPUT TO TEST (S6)
1 t z B1, Ag,
PLH CIN ! Aq 1. 72 CLOSED | OPEN | OPEN | OPEN | OPEN
2 | teaL (WAVEFORM A) and By
3 | tPLH £2
CiN Aqand Ay | Byand By OPEN CLOSED | OPEN OPEN OPEN
4 tPHL (WAVEFORM A)
5 { z A1, Ap, B4, Ba,
PLH CIn 3 1. 72 =2 OPEN | OPEN | CLOSED | OPEN | OPEN
6 | tpuL (WAVEFORM A) | and Ag and Bg B
7 t z A1, Ao, B4, Bo,
PLH CIN 4 1 A2 1. B2 OPEN | OPEN | OPEN | CLOSED | CLOSED
8 | tpuL (WAVEFORM A) | Ag, and A4 | Bg, and B4 o
9 t C A1, A2, B1. B2,
PLH CIN 4 172 152 OPEN | OPEN | OPEN | OPEN |CLOSED
10 tPHL (WAVEFORM B) | Az, and Ag | B3, and By
11 t ) A1, Bq SN
PLH Ao 2 None = OPEN | CLOSED | OPEN | OPEN | OPEN
12 tPHL (WAVEFORM B) Bo, and C)N
13 t z A1, Bq,
PLH By 2 None 1= OPEN | CLOSED | OPEN | OPEN | OPEN
14 tPHL (WAVEFORM B) Ao, and C|N
15 t z A3z, B3,
PLH Ag 4 None 3. ©3 OPEN | OPEN | OPEN | CLOSED | OPEN
16 | tpHL (WAVEFORM B) and By n
17 t z A3, B3,
PLH Ba 4 None 3. B3 OPEN | OPEN | OPEN | CLOSED | OPEN
18 | tpHL (WAVEFORM B) and Ag
NOTES:
1. Pulse generator output pulse characteristics: Vi <24V, V| <04V,t1=8t0 15ns,tg=3t0o 5 ns, PRR =1 MH,,
tp = 200 ns, and Zgy¢ ~ 50 §2.
2. Perform test in accordance with test table.
3. Each output is tested separately.
4. Voltage values are with respect to network ground terminal.
5. Inputs and outputs not otherwise specified are open.
Fig. A — SWITCHING TIMES
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TTL/MSI 9386

4-BIT QUAD EXCLUSIVE-NOR

DESCRIPTION — The 9386 consists of four independent Exclusive-NOR gates with open collector
outputs. Single 1-bit comparisons may be made with each gate, or multiple bit comparisons may be
made by connecting the outputs of the four gates together. Typical power dissipation is 170 mW.

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
V¢ Pin Potential to Ground Pin —-05Vto+7.0V
*Input Voltage (dc) . —0.5V to+5.5V
*Input Current (dc) —30 mA to +56.0 mA
Voltage Applied to Outputs (Output HIGH) —0.5V to +V¢ value
Output Current (dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.

PIN NAMES LOADING
Ag to A3, Bg to B3 Inputs 2.0 U.L.
Qg to Q3 Outputs 15 U.L.

1 Unit Load (U.L.) =40 A HIGH/1.6 mA LOW

TRUTH TABLE

INPUTS OUTPUT
A B Q
L L H
H L L
L H L
H H H

LOGIC SYMBOL

HENEEE

Ao Bo Ay By Az By Ag By
9386

Q O Qy Q3

DIP (TOP VIEW)

1 2 vee [ 14
2] 8 Az[] s
3] 9 8312
1o o[ ]n
5[:31 o[
6 [] A 81 ]9
7[] anp A ] e

CONNECTION DIAGRAM

LOGIC DIAGRAM

Ao 8g Ay 81 Az By A3 83

FLATPAK (TOP VIEW)

! Y ) —
2[_]%s sz
3 14s A2:
e[ JVec e |1
sC% A
e[__% 81
4 o1
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FAIRCHILD TTL/MSI » 9386

RECOMMENDED OPERATING CONDITIONS

9386 XM 9386XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Ve 4.5 5.0 5.5 4.75 5.0 5.25 Voits
Operating Free-Air Temperature Range -565 25 125 0 25 70 °C

X=package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product:

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER MIN. TYP. MAX. UNITS CONDITIONS
{Note 4)
VIH Input HIGH Voltage _ 2.0 Volts Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage
ICEX Output HIGH Leakage Current 150 uA Vee =MIN., VN = VIH
Vout =45V
VoL Output LOW Voltage 0.4 Volts Vee = MIN, Vin(A) =20V,
ViN(B) =08V, IgL =25 mA
(Note 3)
lH Input HIGH Current 80 A Vee = MAX,, ViN(A) = Vin(B) =
4.5V (Note 4)
L Input LOW Current -0.1 -3.2 mA Vee = MAX,, VIN(A) = V Ny (B) =
. 0.4 V (Note 5)
lce Supply Current 32 475 mA Vee =5.25V, ViN(A) =V NIB) =
04V
A Input 55 Volts I =10 mA, Vv =0V
Vv Input Latch op - ° IN(A) IN(B)
B Input 5.5 Volts VIN(A) =0V, hN(B) = 10 mA
Voltage
(Note 6)
SWITCHING CHARACTERISTICS (T p = 26°C)
LIMITS
SYMBOL PARAMETER T
MIN. VP MAX. UNITS TEST CONDITIONS
tpLH Turn Off Delay Input to Output 18 25 ns
Vec =50V
tPHL Turn On Delay Input to Output 18 25 ns

NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
clrcuit type.

(2) Typlcal limits sre at Ve = 5.0 V, 26°C,

(3) Output sink current is supplied through a resistor.to Vgg.

(4) A and B are tested separately. When A is 4.6 V, B is 0 V, and vice versa,

(5) A and B are tested separately. When A is 0.4 V, B is 5,26 V, and vice versa.

(6) This test guarantees operation free of input latch-up over the specified operating supply voltage range.

SCHEMATIC DIAGRAMS SWITCHING CHARACTERISTICS

—o Vee

INPUT

A
INPUTS
B

INPUT

Q OouTPUT OUTPUT
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TTL/MSI 93H87/54H87, 74H87
HIGH SPEED 4-BIT TRUE/COMPLEMENT, ZERO/ONE ELEMENT

DESCRIPTION — The 93H87/54H87, 74H87 will perform four functions; use of the B and C control
inputs determine the function performed. A 4-bit binary number (A) can be transferred to the output
(Y) in either true or complementary form. In addition the control inputs can also set all outputs to
LOW or HIGH independent of the state of the data inputs.

PIN NAMES LOADING
A1, Az, A3, Ag Data Inputs 1.0 U.L.
B, C Control Inputs 1.0 U.L.
Y1,Y2,Y3 Y Outputs 10 U.L.

1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW.

TRUTH TABLE

CONTROL
INPUTS

B C Y1 Y2 Y3 Yg

OUTPUTS

L L A4 Ao A3z A4
L H Aq Ay Az Ay
H L H H H H
H H L L L L
LOGIC DIAGRAM
DATA INPUTS CONTROL INPUTS
A
s \

Ay oA, 0A3 'rA‘, ?a c

Y, Yy Y3 \

\4
OUTPUTS

LOGIC SYMBOL

2 5 10 13

[ 1]

Ap Ay Az Ay

g§—18

93H87/54H87, 74H87

Yi Yy Yz Y,

|

3 6 9 12

Vee = PIN 14
GND =PIN 7

CONNECTION DIAGRAM
DIP (TOP VIEW)

vee i 14

1
2
[
5E Ay Ag :llo
s
ym

FLATPAK (TOP VIEW)

—_—] [

e s Voo a s
B;Yl Yo el 12
4 Inc ve i 11
5;‘\2 A3=10
6:‘(2 GND B '3 9

] L B

NC — No Internal Connection
Positive Logic: See Truth Table
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TTL/MSI ¢ 93H87/54H87, 74H87

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature

Temperature (Ambient) Under Bias

V¢ Pin Potential to Ground Pin

*Input Voltage (dc)

*Input Current (dc)

Voltage Applied to Outputs (Output HIGH)

-65°C to +150°C
-55°C to +125°C
-0.5Vto+7.0 V
~-0.5V to+5.5V

-30 mA to +5.0 mA
~0.6 V to +Vc value

Output Current (dc) {Output LOW) +30 mA
*Either input voltage or input current limit is sufficient to protect the inputs.
RECOMMENDED OPERATING CONDITIONS
93HB87XM/54H87 XM 93H87XC/74H87XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Vg (See Note 4) 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free Air Temperature Range ~55 25 125 0 25 70 e
Normalized Fan Out from Each LOW Level 10 10
Output, N HIGH Level 20 20 u.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging | nformation Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER MIN. TYP. MAX. UNITS TEST CONDITIONS (Note 1) FITEUS;-E
(Note 2) G
VIH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Threshold 1
Voltage
ViL Input LOW Voltage 0.8 Volts Guaranteed {nput LOW Threshold 1
Voltage o
VOH Output HIGH Voltage 2.4 Volts Ve = MIN,, IgH =-1.0 mA, 1
ViH=20V,V|L=08V
VoL Output LOW Voltage 0.4 Volts Vee = MIN, gL =20 mA, 1
VIH=20V,V|L=08YV
iy Input HIGH Current 50 KA Vee = MAX., ViN=24 Y Each Input 2
1.0 mA Ve = MAX., VN =55V
L Input LOW Current -2.0 mA Ve = MAX,, VN = 0.4 V, Each Input
los Output Short Circuit -40 -100 mA Vee = MAX., Voyt =0V
Current (Note 3)
Icc Supply Current 54 78 mA 93H87/54H87 _
54 89 mA o3rg7/7ang7 | YOO T MAX: >
SWITCHING CHARACTERISTICS (T = 25°C)
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX. FIGURE
tPLH Turn Off Delay Input to 14 20 ns
Output (Data Inputs to
Outputs)
tPHL Turn On Delay Input to 13 19 ns
Output (Data Inputs to Vec=5.0V
Outputs) Ci =25pF A
tpLH Turn Off Delay Input to 17 25 ns Ry =280 @
Output (Control Inputs to
Outputs)
tPHL Turn On Delay Input to 17 25 ns
Output (Control Inputs to
Qutputs)

NOTES:

(1) For conditions shown as MIN. or MAX,, use the appropriate value specified under recommended operating conditions for the applicable

circuit type.
(2) Typical limits are at Vgc = 5.0 V, 25°C.
(3) Not more than one output should be shorted at a time.
(4) These voltage values are with respect to network ground terminal.
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TTL/MSI « 93H87/54H87, 74H87

PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS*

Vee

.
r L A1 Y.|
— A2 Y2
Vin©r TesT L4, Y3
PER
TRUTH
VL O——] TABLE [{A, Y4
B C
L - =

1. Each output is tested separately.

1.
2, When testing Aq, Ag, Ag or Ag input B is at 4,6 V.

Vee
r- -
Ay Yy f—
|4 A, Yo b—
. OPEN
IH - A3 Y3b—
ViNO- SEE
L NOTES
|~ A4 Y 4 fpo—
8

]

1

o -

Each input is tested separately.

Fig. 1 Fig. 2
Vtcrc V?c
[ H- Yip— A "1
| A, ¥y e 45V Az Y2 seE
i OPEN NOTE
-— | A3 Y3 f— A3 3
VNG N(SJErEEs A, Yap— Ay Y4 l'os
B C B [
—'I I I 4.5VO+, J__
1. Each input is tested separately. 1. Each output is tested separately.
2. When testing Aq, Ap, A3 or Ay input B is grounded.
Fig. 3 Fig. 4
Vee
Tl'cc
TEST TABLE
-, vif— TESC‘)T APPLY 4.5V GROUND
- AZ YZ - — .
OPEN 1 A1,A2, A3, Ag B,C,
4.5V Qmrend =L Yo e
see 3 2 B, C A1, A2, A3, Agq
TABLE §—of Agy Yo

1—

*Arrows indicate actual direction of current flow,

Fig. 5
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TTL/MSI ¢ 93H87/54H87, 74H87

PARAMETER MEASUREMENT INFORMATION (cont'd)

SWITCHING CHARACTERISTICS

—<r-08<
a
!
i
!
|
1
]
'
1
1
]
!
}
]
]
!
1
=

T N
: 3R '
o - ]
B NS .
] ]
L 1A v L. '
PULSE z 2 ! /-L\ L X
GENERATOR N N H 1 1
(See Note 1} SEE 3 3 1 = LOAD CIRCUIT 1 |
TABLE A v .. IICICZIZ--. =
9 4 4 ~ LOAD CIRCU!IT 2 1'
5003 . A e e = 4
3 B ¢ F--TIITTZo-ocC-ooozIIs 3
_— l v N !
= — [ et |
= L 4 = L— FOSANE AT ¢ !
L e e e ee - Jd
*CL includes probe and jig capacitance.
TEST CIRCUIT
TEST TABLE (See Note 2)
>y e
1 )
L e GND | INPUT | OUTPUT
NeuT b Mgy B,C A1l Y1
4 5 B,C A2 Y2
10% L g
d B,C A3 Y3
—-’: Ly [— B,C A4 Y4
NONINVERTING : c B L
FUNCTIONS  # eV C B Y2
: c B Y3
| Cc B Y4
8 oL B c Y1
; ! B c Y2
INVERTING 15V ! 1.5V B C Y3
FUNCTIONS B c va

VOLTAGE WAVEFORMS

NOTES:
1. The pulse generator has the following characteristics: Vgen =3V,t1=tg=7ns,
tp = 500 ns, PRR = 1 MHz, and Zout ~ 5082.

2. Inputs not specified are open.

Fig. A — SWITCHING TIMES
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TTL/MSI 9390/5490, 7490

DECADE COUNTER

DESCRIPTION — The TTL/MSI 9390/5490, 7490 is a Decade Counter which consists of four dual
rank, master slave flip-flops internally interconnected to provide a divide-by-two counter and a
divide-by-five counter. Count inputs are inhibited, and all outputs are returned to logica! zero or a
binary coded decimal (BCD) count of 9 thr_ou'gh gated direct reset lines. The output from flip-flop
A is not internally connected to the succeeding stages, therefore the count may be separated into
these independent count modes:

A.

PIN NAMES
Ro Reset-Zero Inputs

Ro

CPa Clock Input

CP

Qa, QB. Qc, Qp

If used as a binary coded decimal decade counter, the @BD input must be externally connected
to the Qp output. The CPp input receives the incoming count,and a count sequence is obtained
in accordance with the BCD count for nine’s complement decimal application.

. If a symmetrical divide-by-ten count is desired for frequency synthesizers or other applications

requiring division of a binary count by a power of ten, the Qp output must be externally con-
nected to the CPp input. The input count is then applied at the CPgp input and a divide-by-ten
square wave is obtained at output QAa,.

. For operation as a divide-by-two counter and a divide-by-five counter, no external intercon-

nections are required. Flip-flop A is used as a binary element for the divide-by-two function.
The CPgp input is used to obtain binary divide-by-five operation at the Qg, Qc, and Qp
outputs. In this mode, the two counters operate independently; however, all four flip-flops are
reset simultaneously.

LOADING
1 U.L.

1 U.L.

2 U.L.

4 U.L.

10 U.L.

Reset-Nine Inputs

BD Clock Input
Outputs

1 Unit Load (U.L.) = 40uA HIGH/1.6mA LOW.

BCD COUNT SEQUENCE (Note 1) RESET/COUNT (ses Note 2}

TRUTH TABLES

COUNT OUTRUT RESET INPUTS OUTPUT
Qp | Qc | 0p | Qa Ro1) | Ro2) | Rat1) | Ror2) |apQc 0s ap)

Py T H A C X Tiete
i T T T ) H H X L [
2 R x X H H [HLLH
3 ISR X [ X L COUNT
4 CiH LT L X L X COUNT
5 t|{H]|L]|H L X X L COUNT
6 L1 H[H]| L X L L X COUNT
? LidHiH NOTES:
8 " L L L 1. Output Qp connected to input CPgp for BCD count,
9 LA T B 2. Xindlicates that either a HIGH level or 8 LOW level may be present.

LOGIC DIAGRAM G %8 fc %
— A —] J 8 - c I—- R o
cPy —O] cp cp l—of cr -0 cp
—« —« —« _:D 5 B b—
_ [ [*]
"o —H I t I

Rg (RESET TO ZERO)

Rg (RESET TO NINE)
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LOGIC SYMBOL

67
Re
14 —0fce,
9390/5490, 7490
1=0]cPgp
Ro 04050¢ Op
.1 2 129810
23
Vece =Ping

GND = Pin 10
NC = Pin 4, 13

CONNECTION DIAGRAM
DIP (TOP VIEW)

1 E CPgp CFa

2 E Rot)
3

Ro(2)
4 NC
s ve
6 Rg(1)

7 E Ro(2)

FLAT PAK (TOP VIEW)

V] [p—v
= e Fanc 13
3 Lo P02 A Ll 12
4 ] NC L5y s B
5 [ VeC GND [l 10
6 T i) Ry O O frmandl 9
1 ==0-

Positive logic: See Truth Table,
NC — No internal connection.




TTL/MSI « 9390/5490, 7490

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature -65°C to +150°C
Temperature (Ambient) Under Bias -55°C to +125°C
V¢ Pin Potential to Ground Pin -05Vto+70V
*Input Voltage (dc) -05Vto+55V
*Input Current (dc) -30 mA to +5.0 mA
Voltage Applied to Outputs (Output HIGH) -05 V to +V ¢ value
Output Current {dc) {(Qutput LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.

RECOMMENDED OPERATING CONDITIONS

9390XM/5490XM 9390XC/7490XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Vo (Note 4) 45 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -65 25 125 0 25 70 °C
N lized F tf Each Output, N
ormalized Fan Out from Each Outpu 10 10 UL
(Note 5) B
Width of Input Count Pulse, tp(in) 50 50 ns
Width of Reset Pulse, tp(reset) 50 50 ns
X=package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted}
LIMITS TEST
SYMBOL PARAMETER TYP, UNITS TEST CONDITIONS (Note 1) FIGURE
MIN. (Note 2) MAX.
VIH Input HIGH Voltage 2.0 Volts | Guaranteed Input HIGH Voltage 1
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage 2
VOH Output HIGH Voltage 2.4 Volts Ve = MIN, IoH = -0.4 mA 2
VoL Output LOW Voltage 0.4 Volts Vee = MIN, gL =16 mA 1
Input HIGH Current at Rg(1), 40 LA Vcec =MAX.,VIN=24V 3
Ro(2). Ra(1). or Rg(2) 1.0 mA Vee = MAX, ViN=565V
' I { HIGH C tatl ¢ TP 80 KA Vee = MAX.,VIiIN=24V 3
rrent at In
tH ned “ put &FA 10 mA Vce = MAX., Vi =55 V
— 160 LA Vee = MAX., VN =24V
Input HIGH Current at input CPgp 3
1.0 mA Vee = MAX, Viy=b5V
Input LOW Current at Rg(1), _
-1.6 mA Ve = MAX.,, ViN=04V 4
| Ro(2). Rg(1). or Rg(2)
L Input LOW Current at Input CPp ~3.2 mA Vee =MAX, Vin=04V 4
Input LOW Current at Input CPgp -6.4 mA Vee = MAX., Viy =04V 4
| Output Short Circuit Current ~20 -57 mA 9390/5490 Vor = MAX 5
os (Note 3) EE 57 | mA | 9390/7490 | ©C ' B
| Subply Current 32 46 mA 9390/5490 v MAX 3
u u = .
cc PRV 32 53 mA 9390/7490 cc
SWITCHING CHARACTERISTICS (Tp = 25°C)
SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS TEST
MIN. TYP. MAX. FIGURE
frmax Maximum Frequency of Input 10 18 MHz
Count Pulse
Turn OFf Delay from Input C Vec =80V
urn elay from Input Count _
tPLH Pulse to Output Q¢ 60 100 ns g'— 15 pF A
¢ Turn On Delay from Input Count 60 100 N L = 4009 R
PHL Pulse to Output Q¢
NOTES:

(1) For conditions shown as MIN. or MAX,, use the appropriate value specified under recommended operating conditions for the applicable
circuit type.

(2) Typical limits are at Voc = 5.0 V, 25°C.

(3) Not more than one output should be shorted at a time.

(4) These voltage values are with respect to network ground terminal,

(5) Fan out from output QA to input CPgp and to 10 additional series 54/74 loads Is permitted.
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TTL/MSI « 9390/5490, 7490

PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUIT*

Vee
cp
BD Qp oL
CPa B[ ‘\
L
Ro Q¢
VIN e VIN
Q
Rg D VoL
1. Each output is tested in the LOW level state. 1. Each output is tested in the HIGH level state.
Fig. 1 Fig. 2
Vee Vee
i } fec L
& - —
H BP oA e 78D ap—
—_ . Qg— - . Qgt—
VIH CPp OPEN VIL CPa OPEN
1 QcrH— 1 )
> Pfro % o' ocl—
1 Qp— 1 Qpt—
3 Pro D
1. Each input is tested separately. 1. Each input is tested separately.
2. When testing Rg(q) or Rg(q) ground Rg(2) or Rg(2)- 2. When testing Rg(1) or Rg(q) apply 4.5 V to Rp(2) or Rg(2).
3. When testing Rg(2) or Rg(2) ground Rg(1) or Rg(4)- 3. When testing Rg(2) or Rg(2) apply 4.5 V to Rg(1) or Rg(1).
4, When testing 1o reset all outputs to LOW level, ground
all inputs, then measure Icc.
Fig. 3 Fig. 4
—a’BD Q
A los

1. Each output is tested in the HIGH level state.

Fig. 5

* Arrows indicate actual direction of current flow.
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TTL/MSI « 9390/5490, 7490

PARAMETER MEASUREMENT INFORMATION (Con‘t.)

SWITCHING CHARACTERISTICS

Vce Vee
—— = ————————
[}
l RL l
' |
CPgp QA t = |
I T I
PULSE _ L= LOAD CIRCUIT 1 =
GENERATOR CPa Qg — e — — —— — — — — — ——
(SEE'NOTE 1) l —_—— e ———— — ——
Qc ~ LOAD CIRCUIT 2 _'|
Ro (SAME AS 1)
= o L — — BAMeASD 1
9 T '_' LOAD CIRCUIT 3 __l
= L (SAME AS 1) _
OUTPUT - LOAD CIRCUIT 4 —}
SAME AS 1)
L  SAMEASY

*CL includes probe and jig capacitance.

TEST CIRCUIT

[
t] | ‘4— |
1 | | | t
1 | | -> Iq— 0
| 2 |
2V| I2 Vv
INPUT CPA 1v 1V
OUTPUT Q¢ (4
7 7 I
|
| -~ VoH
OUTPUT Qp (REF) . /1 sV 1.5 v\_
{ - i VoL
VOLTAGE WAVEFORMS
NOTES:
1. The pulse generator has the following characteristics: Vgen =3V, tg=1t7 < 15 ns, tp = 0.5 us, PRR = 1 MHz, Zoy¢ = 5082.
1 + 1
2. Propagation Delay = ﬁ'—LZ—Plﬂ

3. Voltage values are with respect to ground terminal.

Fig. A — SWITCHING TIMES
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TTL/MSI 9391/5491, 7491

8-BIT SHIFT REGISTER

DESCRIPTION — The TTL/MSI 9391/5491, 7491 is a serial-in, serial-out, 8-Bit Shift Register
utilizing TTL technology. It is composed of eight RS master/slave flip-flops, input gating, and a
clock driver. The register is capable of storing and transferring data at clock rates up to 18 MHz
while maintaining a typical noise-immunity level of 1.0V. Power dissipation is typically 175 mW;
a full fan out of 10 is available from the outputs.

Single-rail data and input control are gated through inputs A and B and an internal inverter to
form the complementary inputs to the first bit of the shift register. Drive for the internal common
clock line is provided by an inverting clock driver. Each of the inputs (A, B, and CP) appear as
only one TTL input load.

The clock pulse inverter/driver causes these circuits to shift information to the output on the
positive edge of an input clock pulse, thus enabling the shift-register to be fully compatible with
other edge-triggered synchronous functions.

PIN NAMES LOADING
A, B Data Inputs 1U.L.
QQ Data Output 10 U.L.
CP Clock Input 1 U.L.

1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW

TRUTH TABLE

tn th+8
A B Q
L L L
L H L
H L L NOTES:
H H H tn = Bit time before clock pulse.
th+g8 = Bit time after 8 clock pulses.
LOGIC DIAGRAM
INPUTS OUTPUT
A —
B R QP—R aP—R QpP—R QP—R QPR QPR QPR QP—Q
CcP cp CP CP CP CP CP CP
s a s af1{s a s afT1s efT]s eftis efT]s af—@Q
cP—p

LOGIC SYMBOL

]

CONNECTION DIAGRAM
DIP (TOP VIEW)

A w N L

o

FLATPAK (TOP VIEW)

—_ [
2 n e a 4 13
Ej sy A R 12
4 [ Vec ono ] 11
[y m— 8 fomd 10
6 o NC e ne C frdl 9
]| Tt
70 ]

NC—No Internal Connection

Positive logic: See truth table.
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TTL/MSI « 9391/5491, 7491

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —B5°C to +125°C
V¢ Pin Potential to Ground Pin —05Vto+7.0V
*Input Voltage (dc) —0.5Vto+55V
*Input Current (dc) —30 mA to +5.0 mA
Voltage Applied to Outputs (Output HIGH) —0.5 V to +V¢c value
Output Current (dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.

RECOMMENDED OPERATING CONDITIONS

9391 XM/5491 XM 9391XC/7491XC
PARAMETER UNITS
MIN. TYP MAX. MIN. TYP. MAX.

Supply Voltage Vg (Note 4) 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °C
Normalized Fan Out from Outputs 10 10 U.L.
Width of Clock Pulse, tp(ciock) (See Fig. A) 25 25 ns
Input Setup Time, tsetup (See Fig. A) 25 25 ns
Input Hold Time, tholg (See Fig. A) 0 0

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product,

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) FIGURE
MIN. (Note 2) MAX.
VIH Input HIGH Voltage 2.0 Volts Guaranteed V| 1
ViL input LOW Voltage 0.8 Volts Guaranteed V| 2
VOH Output HIGH Voltage 2.4 3.5 Volts Ve = MIN,, IoH = -0.4 mA 1
VoL Output LOW Voltage 0.22 0.4 Volts Vee = MIN,, lgp = 16 mA 2
40 HA Voo =MAX.,, VIN=24V
| 4
IH Input HIGH Current 10 A Voc = MAX., V|N =55V
I Input LOW Current -1.6 mA Vee = MAX.,, ViN = 0.4V 3
| Output Short Circuit Current -20 -57 mA 9391/5491 | Ve = MAX. 5
0s (Note 3) -18 57 mA 9391/7491 | VouT = OV B
| Supply C " 35 50 mA 9391/5491 | Voc = MAX. 6
urren
cc upply urre 35 58 mA 9391/7491 | VN = 4.5 V
SWITCHING CHARACTERISTICS (T = 25°C)
SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS TEST
MIN. TYP. MAX. FIGURE
fmax Maximum Clock Frequency 10 18 MHz Vec=5.0V
tPLH Turn Off Delay from Clock to Output 24 40 ns CpL =15pF A
tPPHL Turn On Delay from Clock to Output 27 40 ns R =400 A
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
circuit type.

(2) Typical limits are at Vgc =56.0V, 25°C.

(3) Not more than one output should be shorted at a time.

(4) These voltage values are with respect to network ground terminal.
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TTL/MSI « 9391/5491, 7491

PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS*

Vee Vee
S Q
10H TEST !
SEE oL
v SEE } PER cp )
tH NOTES VIH ® T LR NOTES
ViL ViL TABLE HA R 5
VoH AND 1B VoL
l NOTES _L ‘l-
1. Each output is tested separately. 1. Each output is tested separately.
2. When testing Vg and Ig ground all inputs and the 2. When testing V| and I ground all inputs. Apply a

unused output, then measure parameters specified.

Fig. 1

momentary ground to the output to be tested then measure

parameters specified.

Fig. 2

1.

alb——
OPEN OPEN
Q
1. When testing input A apply 4.5 V to input B. 1. When testing input A ground input B.
2. When testing input B apply 4.5 V to input A. 2. When testing input B ground input A.
Fig. 3 Fig. 4
Vee Vece
T ?* icc
Q
SEE ‘IOS CLOCK
NOTE PULSE ° OPEN
Q

I

Ground the unused output then measure parameter specified.

I

Fig.5

224

*Arrows indicate actual direction of current flow.
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TTL/MSI « 9391/5491, 7491

PARAMETER MEASUREMENT INFORMATION (Con't)

SWITCHING CHARACTERISTICS

e ettt 1

Vec =5V output LOAD CIRCUIT 1

CLOCK-PULSE

INPUT

INPUT A _ﬂ

OUTPUT Q

CLOCK-PULSE
INPUT

OUTPUT QORQ
tPHL -

t
tPLH =
OUTPUT QOR Q

PROPAGATION DELAY TIME VOLTAGE WAVEFORM

] 1
1 Vee=5V :
: I
Fm——————- --a9¢e RL :
1 ! |
t ! 1
\ s ap L | |
1
PULSE ' & : ' I‘c* = |
GENERATOR +——o—Fdcp ' v T L '
(See Note 1) | \NpuT A O— 1 D - VT :
L
24V o——B | (R
'
Jd

-
! LOAD CIRCUIT 2 '
1 SAME AS LOAD CIRCUIT 1 !

1
[}
L e

*CL includes probe and jig capacitance
TEST CIRCUIT

2 THRU 7 8 9THRU15 16 17 18 19THRU23 24 25 26 27

TYPICAL INPUT/OUTPUT WAVEFORMS

'ﬂ-tpO(clock) -’1" tp1(clock) -

CLOCK-PULSE

15v 156V

! |
INPUT : |
1 X19% 4y,
————— 1
ov t] | : - —] {0 j=-
—-_————V M tsetup(L) ViH
OH INPUT H ’}
AORB 15V
g voo k- — e — e ViL
\ VoH ""‘thold(u
INNUT  /—\~ """~ ----- ViH
AORB
15V
————— VoL
ViL

1
:G‘tsetup(H)-l
1 )
| =% thold(H)

SWITCHING TIME VOLTAGE WAVEFORM

NOTES:

1.

The generator has the following characteristics: V< 0.3V, V|y > 2.4V,
tq=tg=10ns, tp‘l(clock) = 500 ns, th0(clock) = 500 ns, PRR = 1 MHz,
and Zg ¢ & 5002

Each output is tested separately.

Voltage values are with respect to network ground terminal.

Fig. A 9391/5491, 7491 SWITCHING TIMES
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TTL/MSI 9392/5492, 7492
DIVIDE-BY-TWELVE COUNTER

(DIVIDE-BY-TWO AND DIVIDE-BY-SIX)

DESCRIPTION — The TTL/MSI 9392/6492, 7492 is a 4-Bit Binary Counter consisting of four master
slave flip-flops which are internally interconnected to provide a divide-by-two counter and a
divide-by-six counter. A grated direct reset line is provided which inhibits the count inputs and
simultaneously returns the four flip-flop outputs to a LOW level. As the output from flip-flop A is not
internally connected to the succeeding flip-flops, the counter may be operated in two independent
modes:

A. When used as a divide-by-twelve counter, output QA must be externally connected to input El—’Bc.
The input count pulses are applied to input CPp. Simuitaneous divisions of 2, 6 and 12 are
performed at the Qa, Qg and Qp outputs as shown in the truth table.

B. When used as a divide-by-six counter, the input count pulses are applied to input CPgc.
Simultaneously, frequency divisions of 3 and 6 are available at the Q¢ and Qp outputs.
tndependent use of flip-flop A is available if the reset function coincides with reset of the
divide-by-six counter.

These circuits are completely compatible with TTL and DTL logic families.

PIN NAMES LOADING
R_o Reset-Zero Inputs 1 U.L.
CPa Clock Input 2U.L.
CPgc Clock Input 4 U.L.
Qa, OB, Qc, Qp Count Qutputs 10 U.L.

1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW.

TRUTH TABLE
(See Notes 1, 2 and 3)

ouTPUT
COUNT
Qp | Q¢ [ Qg | Qa
o || ]e
S NOTES: _
I N L L 1. Output Qp connected to input CPgc.
3 JLjLtyHiH 2. To reset all outputs to LOW level both
4 fLimpLit Ro(1) and Rg(2) Inputs must be at
S jLiHlLH HIGH level state.
e foitiLit 3. Either {or both) reset inputs Rg(q1) and
! Hirptim Rg(2) must be at a LOW level to count.
8 |H|L|H[L
9 H L H H
0 |AH|H[L]L
1 Hlin|[L]#
LOGIC DIAGRAM
ap Qg ac ap
J AP J B [ J c J D ._J
——Q CP cP —q cP cpP

KT SRR KT

Q|
>

CPac

Ro (RESET ZERO)

LOGIC SYMBOL

14— CPa
9302/5492, 7492
1—Cf CPeC
RO Qp Qg QcQp
12119 8
6 7

Vee =Pin B
GND = Pin 10
N.C. Pins 2, 3, 4, 13

CONNECTION DIAGRAM
DIP (TOP VIEW)

FLATPAK (TOP VIEW)

1]

] lr 114

2 he Tac Tancfa1s

3 g ne Qp fd 12
s e o fan
5 ol VcC GND [l 10

R,
6 g "ongy  ap % 9

7L

d I } s

Positive logic: See truth table.

NC

-~ No internal connection.
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TTL/MSI « 9392/5492, 7492

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Ve Pin Potential to Ground Pin —0.5V to+7.0V
*Input Voltage (dc) —0.5V to+5.5 V
*{nput Current (dc) —30 mA to +5.0 mA
Voltage Applied to Qutputs {Output HIGH) —0.5 V to +V ¢ value
Output Current (dc) (Qutput LOW) +30 mA

*Either Input Voltage limit or input Current limit is sufficient to protect the inputs.

RECOMMENDED OPERATING CONDITIONS

9392XM/5492XM 9392XC/7492XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Ve (Note 4). 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °C
Normalized Fan Out from Each QOutput, N 10 10 U.L.
(Note 5) _

Width of Input Count Pulse, ty(jn) 50 50 ns
Width of Reset Pulse, tp(reset) 50 50 ns

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages avaitable on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS
TEST
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1)
MIN. MAX. FIGURE
(Note 2)
VIH Input HIGH Voltage 2.0 Volts Guaranteed V |4 1
ViL Input LOW Voltage 0.8 Volts Guaranteed Vi 2
VOH Output HIGH Voltage 24 Volts Vee = MIN,, IgH = —-0.4 mA 2
VoL Output LOW Voltage 0.4 Volts Vee = MIN, lg = 16 mA 1
Input HIGH Current at Rp(1) 40 uA Veoe = MAX, ViN=24V 3
or Ro(2) Inputs 1.0 mA Vee = MAX, VN =55V
— 80 A Vee = MAX,, VIN =24V
lH tnput HIGH Current at Input CP p ’ cc IN 3
1.0 mA Vee = MAX, VIN=5.5V
— 160 A Veoe = MAX., VIN=24V
Input HIGH Current at Input CPgc u cc= MAX. Vin =2 3
1.0 mA Vee = MAX,, VIN=56.5V
Input LOW Current at Rg(1) or
-1.6 mA Vee = MAX, VIN=04V 4
| Ro(2) Inputs
I Input LOW Current at Input CP a -3.2 mA Vee = MAX., ViN=04V 4
Input LOW Current at Input CPgc —6.4 mA Vce = MAX, ViN=04V 4
| Output Short Circuit Current —-20 —57 mA 9392/5492 | Vog = MAX. 5
0s (Note 3) -18 —-57 mA 9392/7492 | Voyt =0V
4 =
Ice Supply Current 31 4 mA 9392/5492 | Ve = MAX. 3
31 51 mA 9392/7492 | VN =45V
SWITCHING CHARACTERISTICS (Tp = 25°C)
' LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP, MAX. T FIGURE
frmax Maximum Frequency of Input 10 18 MHz
Count Pulse
Turn Off Delay from Input C Vee =80V
urn elay from Input Count _
tPLH Pulse to Output Qp 60 100 ns G 145 pF A
t Turn On Delay from Input Count 60 100 n Ry = 4000 A
PHL Pulse to Output Qp s
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
circuit type.

(2) Typical limits are at Vog = 5.0 V, 25°C.

(3) Not more than one output should be shorted at a time.

(4) These voltage values are with respect to network ground terminal.

(8) Fan-out from output QA to input CPgc and to 10 additional series 54/74 loads is permitted.
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TTL/MSI « 9392/5492, 7492

PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUIT*

Vee
]
\__CPBC 0p oL
TEST CP A
v PER Q¢ —=*
IN TRUTH A~
TABLE Ro

VoL

1. Each output is tested in the LOW level state.

Vee
Q
\_5,330 Qp
es G I
TEST A
v PER Qc—~
IN TRUTH Ra QD A~
TABLE 0

VoH

1. Each output is tested in the HIGH level state.

Fig. 1 Fig. 2
Vee Vee
T‘ Icc
7 CPBC Qpj— CPgc Qpf—
lH L
— — Qg P — Qpl—
v cP OPEN v CPa OPEN
IH A IL
Oct— QC N—
1
ipp L Do oo
1. Each input is tested separately. 1. Each input is tested separately.
2. When testing Rg(1) ground Rg(2). 2. When testing Rg(1) apply 4.5 V to Rg(2).
3. When testing Ro(2) ground Rg(1)- 3. When testing Rg(2) apply 4.5 V to Rg(1).
4. When testing Icc reset all outputs to LOW

level, ground all inputs, then measure I¢cc.

Fig. 3

Fig. 4

TEST
PER
TRUTH
TABLE

VIN

12 >

1. Each output is tested in the HIGH level state.

Fig. 5

*Arrows indicate actual direction of current flow,
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TTL/MSI « 9392/5492, 7492

PARAMETER MEASUREMENT INFORMATION (Con‘t.)

SWITCHING CHARACTERISTICS

Vee
0
—
—
|
_ |
CPgc Q! {
|
PULSE _ l_
GENERATOR CPa QB
(SEE NOTE 1) ‘
QC ~ LOAD CIRCUIT 2 -.'l
R (SAME AS 1)
<4 ° o e — e e ——d
r LOAD CIRCUIT 3 ﬁ'
L ——“L (SAME AS 1) _
T |
LOAD CIRCUIT 4
OuTPUT ' (SAME AS 1) '
e e e e ——_
*C| includes probe and jig capacitance
TEST CIRCUIT
(. [
—oitq e ’ftol‘-
1 2 1] 6y ! 6
| |
— | |
INPUT CPa i | 1.5V
|
|
[
! [
—>‘| tPLH re—
|
. |
OUTPUT Qp
{ ¢
7
VOLTAGE WAVEFORMS
NOTES:
1. The pulse generator has the following characteristics: Vggn =3 V, tg = tq < 15 ns, tp = 0.5 us, PRR = 1 MHz, Z5,¢ = 5042.
1, +
2. Propagation delay = _ﬂl__z__tP_lﬁ

3. Voitage values are with respect to ground terminal.

Fig. A — SWITCHING TIMES
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TTL/MSI 9393/5493, 7493
4 -BIT BINARY COUNTER

DESCRIPTION —The TTL/MS! 9393/5493, 7493 is a 4-Bit Binary Counter consisting of four master/
slave flip-flops which are internally interconnected to provide a divide-by-two counter and a
divide-by-eight counter. A gated direct reset line is provided which inhibits the count inputs and
simultaneously returns the four flip-flop outputs to a LOW level. As the output from flip-flop A is not
internally connected to the succeeding flip-flops the counter may be operated in two independent
modes: ‘

1. When used as a 4-bit ripple-through counter, output Qa must be externally connected to input 1
@B- The input count pulses are applied to input ET’_A. Simultaneously divisions of 2, 4, 8 and 16
are performed at the Qa, Qg, Qc, and Qp outputs as shown in the truth table.

2. When used as a 3-bit ripple-through counter, the input count pulses are applied to input 653.
Simultaneous frequency divisions of 2, 4, and 8 are available at the Qg, Qg, and Qp outputs.
Independent use of flip-flop A is available if the reset function coincides with reset of the 3-bit
ripple-through counter. 2

These circuits are completely compatible with TTL and DTL logic families.

LOGIC SYMBOL

CPA
9393/5493, 7493
CPg

Ro QA 0QBQCQD

3 12981

Vee =Pin 5
GND = Pin 10

PIN NAMES LOADING N.C. = Pins 4 6. 7 13
Ro Reset-Zero Input 1 U.L.
CPp Clock {Active LOW going edge) Input 2 U.L.
CPg Clock (Active LOW going edge) Input 2 U.L. CONNECTION DIAGRAMS
Qa.Qp. Qc. Q Outputs 10U.L. DIP (TOP VIEW)
A.“B. YC. YD
TRUTH TABLE (See Notes 1, 2and 3 1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW
TP
count  [Ta@p ac | o Toa
L v C
L C H
L H
L H
H L
L
H H
H 7:{ )
: c NOTES: _
[ 1. Output QA connected to input CPg.
v c 2. To reset all outputs to LOW level both Rg(y) and
B I Rp(2) inputs must be at HIGH level state. -
Wk 3. Either (or both) reset inputs Rg(1) and Rg(2) must be
H " " ata LOW level to count.
LOGIC DIAGRAM FLATPAK (TOP VIEW)
Qa Qg Q¢ Qp
4 Al— J B J C J D — :0“)5,3 E =10
[CR— ’—o cp cp cP 3] foz) A ol 12
o}
K A K 8 K c K D e N i
? T T 5 fomed VCC GND [l 10
6 L] NC pc ac 9 fol 9
(O ]  e— T
Ro (RESET ZERO) NC — No Internal Connection
Positive logic: See Truth Table
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TTL/MSI « 9393/5493, 7493

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature {Ambient) Under Bias —55°C to +125°C
Ve Pin Potential to Ground Pin —05Vto+7.0V
*Input Voltage (dc) —05Vto+b5V
*Input Current (dc) —30 mA to +5.0 mA
Voltage Applied to Outputs (Output HIGH) —0.5 V to +V¢ value
Output Current {(dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.

RECOMMENDED OPERATING CONDITIONS

9393XM/5493XM 9393XC/7493XC
PARAMETER UNITS
MIN, TYP. MAX. MIN, TYP. MAX.
Supply Voltage V¢ (Note 4) 4.5 5.0 55 4,75 5.0 5.26 Volts
Operating Free-Air Temperature Range -b5 25 125 0 25 70 °C
Normalized Fan-Out from Each Output, N
10 10 U.L.
(Note 5)

Width of Input Count Pulse, tp(in) 50 50 ns
Width of Reset Pulse, tp(reset) 50 50 ns

X=package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER TYP. UNITS | TEST CONDITIONS (Note 1) FIGURE
MIN. (Note 2) MAX.
ViH Input HIGH Voltage 2.0 Volts 1
ViL Input LOW Voltage 0.8 Volts 2
VOH Output HIGH Voltage 24 Volts Vee = MIN, IgH = ~0.4 mA 2
VoL Output LOW Voltage 0.4 Volts Vee = MIN, lg = 16 mA 1
Input HIGH Current at Rg(1) 40 MA Vee =MAX,ViN=24YV 3
hH or Rp(2) Inputs 1.0 mA Ve =MAX,VIN=5B5V
Input HIGH Current at 80 HA Ve =MAX,ViN=24V 3
Inputs CP or CPg 1.0 mA Voo = MAX., Vyy =55V
Input LOW Current at Rg(1)
-1.6 mA Vee = MAX, VN =04V 4
m or Rg(2) Inputs
Input LOW Current at
— — -3.2 mA Vge =MAX,, VIN=04V 4
Inputs CPa or CPp
i Output Short Circuit Current -20 -57 mA 9393/5493 VCC = MAX. 5
os (Note 3) 18 57 mA | 9393/7493 | Vout =0V
32 46 A 393/56493 Vee = MAX.
lcc Supply Current m 9393/ cc 3
32 53 mA 9393/7493 ViN=45YV
SWITCHING CHARACTERISTICS (T = 25°C)
SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS TEST
MIN. TYP. MAX. FIGURE
frmax Maximum Frequency of Input 10 18 MHz
Count Pulse _
T Off Delay from Input Count Vee =50V
urn
=15 pF
tPLH Pulse to Output Qp s 138 ns iL _ lign A
t Turn On Delay from Input Count 75 135 ns L= A
PHL Pulse to Qutput Qp -
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
circuit type.

(2) Typical limits are at V¢ = 5.0 V, 25°C.

(3) Not more than one output should be shorted at a time.

(4) These voltage values are with respect to network ground terminatl.

(5) Fan-out from output Qp to input@a and to 10 additional series 54/74 toads is permitted.
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TTL/MSI « 9393/5493, 7493

PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS*
Vee Vee
o
|— C$B QA
a loL
— B —o
CP
TEST A TEST
vin PER ac —~* ‘\ Vi PER Qc \
TABLE {2 PRo 90— TatE [J2 PRo Oo—
VoL VoH
1. Each output is tested in the LOW level state. 1. Each output is tested in the HIGH level state.
Fig. 1 Fig. 2
Vee Vee
4 lcc
CPg oal_ a CPg Qp |l
HH he
— — Qp{t— -— — OB |}—
m CPp OPEN ViL CPa OPEN
Qe b—» Qe b—oo
—D Ro 9p B ' Ro Qp |—,
1. Each input is tested separately. 1. Each input is tested separately.
2. When testing Rg(q) ground Rg(2). 2. When testing Rg(1) apply 4.5 V to Rg(2).
3. When testing Rg(2) ground Rq(1). 3. When testing Rp(2) apply 4.5 V to Ro(1)-
4. When testing | c¢ all inputs and outputs are open.
Fig. 3 Fig. 4
Vce

TEST
PER
TRUTH
TABLE

Vin

1
1 >

1. Each output is tested in the HIGH level state,
Fig. 5

*Arrows indicate actual direction of current flow.
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TTL/MSI « 9393/5493, 7493

. Voltage values are with respect to ground terminal.

PARAMETER MEASUREMENT INFORMATION (con’t.)

SWITCHING CHARACTERISTICS

INPUT Vee OUTPUT A
bt 1'——-?———————————1
|
[ RL |
— | |
CPp Qa { l
1T |
PULSE _ L _= LOAD CIRCUIT 1 = _
GENERATOR |CPA Qg —_—— e o
(SEE NOTE 1) l — e — e
Qc ~— LOAD CIRCUIT 2 -1,
T RO qp L SaMeasy
T '—| LOAD CIRCUIT 3 _=
L = L _'sameAsn __ _ _ _]
OUTPUT D r LOAD CIRCUIT 4 _}
L _ _ __SsaMEASD
*CL includes probe and jig capacitance
TEST CIRCUIT
[ [
—Ht'pcb}toﬁ—
1 2 tl7g 8 9
| |
- |
INPUT CP A . | 15V
|
|
|
! [
~>: tPLH he—
1
|
OUTPUT Qp 15V
L C
27

VOLTAGE WAVEFORMS

. The pulse generator has the following characteristics: Vgen =3V,tg=1t1 < 15 ns, ty = 0.5 us, PRR = 1 MHz, Z5;¢ = 50Q2.
TPHL * tPLH

. Propagation delay = 2

Fig. A — SWITCHING TIMES
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TTL/MSI 9394/5494, 7494

4-BIT SHIFT REGISTER

DESCRIPTION — The TTL/MSI 9394/5494, 7494 is composed of four RS master/slave flip-flops,
four AND-OR-INVERT gates and four inverter-drivers. Internal interconnections of these functions
provide a versatile register which performs rightshift operations as a serial-in, serial-out register
or as a dual-source, parallel-to-serial converter. A number of these registers may be connected in
series to form an n-bit register.

All flip-flops are simultaneously set to the LOW state by applying a HIGH level voltage to the clear
input. This condition may be applied independent of the state of the clock input, but not independ-

ent of state of the preset input. Preset input is independent of the clock and clear states.

The flip-flops are simultaneously set to the HIGH state from either of two preset input sources.
Preset inputs Pqa through Pqp are activated during the time that a positive pulse is applied to
preset 1 if preset 2 is at a LOW level. When the logic levels at preset 1 and preset 2 are reversed,
preset inputs Poa through Pop are active.

Transfer of information to the outputs occurs when the clock input goes from a LOW to a HIGH
level. Since the flip-flops are RS master/slave circuits, the proper information must appear at the
RS inputs of each flip-flop prior to the rising edge of the clock input waveform. The serial input
provides this information for the first flip-flop. The outputs of the subsequent flip-flops provide
information for the remaining RS inputs. The clear input, preset 1, and preset 2 must be at a LOW
state when clocking occurs.

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)
Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
V¢ Pin Potential to Ground Pin —05Vto+7.0V
*Input Voltage (dc) —05Vto+5.5V
*Input Current (dc) —30 mA to +5.0 mA
Voltage Applied to Outputs (Output HIGH) —0.5V to +V ¢ value
Output Current (dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.

PIN NAMES LOADING
PiA —P2D Preset Inputs 1 U.L.
PL4q Preset 1 Input 4 U.L.
PLo Preset 2 Input 4 U.L.
Dg Serial Data Inputs 1U.L.
CP Clock Input 1U.L.
Cp Clear Input 1U.L
Qp Serial Data Output 10 U.L.

1 Unit Load (U.L.) = 40uA HIGH/1.6mA LOW,

LOGIC SYMBOL

t 16 2 14 3 13 4 1

LI L]l

6 —Jp P14 P24 P18P28 PicPac Pip Pop
15 ——PL,
93094/5404, 7494
7—Dg
8 —CP ¢ Qp
10 9

Ve = Pinb
GND = Pin 12

CONNECTION DIAGRAM
DIP (TOP VIEW)

LOGIC DIAGRAM
PRESETS
-~ A nY
P1a Paa  PiB P Pic P2c Pip P2p
o o O o O o O
PL, PRESET 2 o———Dc
PL; PRESET 1 O—DC
- -
1 2 1 2 1
PRESET PRESET PRESET PRESET
s N s Qg 5 Qe ouTPUT
—0| cLock —a| cLock —d] cLock
SERIAL o N B
Ds “inpuT O—DC R Gp R [o % R G¢
CLEAR CLEAR CLEAR
(f’ 0
CP CLOCK o—-Dc
C, CLEAR O——Dc‘ﬁ

FLAT PAK (TOP VIEW)

Yo [V Pon fd 16
3 m— 2 P J15
3 e Pic P25 el 14
4 ] P10 P2C e 13
5 [ VcC oo g 12
6 e 41 P20 el 11
7 e 8 R m— R
Y m— Y m—

Positive Logic: HIGH input to clear
sets Qa, Qg, Q¢ and Qp to LOW
level.
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FAIRCHILD TTL/MSI » 9394/5494, 7494

TRUTH TABLE

CLOCK | CLEAR | COMMON PRESETS | BIT PRESETS o Common Presets (PLq, PL3) not activated (H)
INPUT INPUT 1 2 1A—1D 2A—2D D simultaneously X-either H or L.
o . States of internal Flip-Flops Qa, Qp, Q¢, will
X .’ ' ’
H L L Inhibit ) Inhibit L follow either 1A — 1C or 2A — 2C depending
X X H L Active Inhibit | Fotlows 1D upon common preset condition.
X X L H Inhibit Active | Follows 2D Serial input is overridden except when clocking.
Active L L L inhibit Inhibit Folilows Serial input by
4 Bits

RECOMMENDED OPERATING CONDITIONS

9394XM/5494 X1 9394XC/7494XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.

Supply Voltage Voc  (See Note 4) 45 5.0 55 4.75 5.0 5.5 Volts
Operating Free-Air Temperature Range -55 25 1256 0 25 70 °c
Normalized Fan Out from Output 10 10 | u.L
Width of Clock Pulse, tp(clock) 35 35 ns
Width of Preset Pulse, tp(preset) 30 30 ns
Width of Clear Pulse, tp(clear) 30 ) 30 ns

. ; tsetup (HIGH) 35 1 35 ns
Serial Input Setup Time, footup oW 55 25 "
Serial Input Hold Time, thold 0 0 o

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging !nformation Section for packages available on this product.
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Uniess Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1)
MIN. (Note 2) MAX.
ViH Input HIGH Voltage 2.0 Volts Guaranteed V)
ViL Input LOW Voltage 0.8 Volts Guaranteed V|
VoH Output HIGH Voltage 2.4 3.5 Volts Vee = MIN,, IgH = -0.4 mA
VoL QOutput LOW Voltage 0.22 0.4 Volts Vee = MIN, ig = 16 mA
Input HIGH Current at Any 40 uA Veoe =MAX.,ViN=24V
hH Input Except Preset 1 and Preset 2 1.0 mA Vee = MAX,ViN=5.5V ) ’
Input HIGH Current at 160 HA Veoe = MAX, VN =24V
Preset 1 and Preset 2 1.0 mA Voo = MAX., VN =55V o

Input LOW Current at Any

L Input Except Preset 1 and Preset 2 -1.6 mA Vee =MAX., ViN =04V
Input LOW Current at
Preset 1 and Preset 2 ~64 mA Vee = MAX., ViN =04V
los Output Short Circuit Current (Note 3) ~20 57 mA 9394/5494 Vee = MAX., VoyT =0V
-18 -57 mA 9394/7494
Icc Supply Current 3 20 mA 9394/5494 Ve = MAX.
35 58 mA 9394/7494 B
SWITCHING CHARACTERISTICS (T p = 25°C)
ME LIMITS
SYMBOL PARAMETER MIN. TYP. MAX. UNITS TEST CONDITIONS
fmax Maximum Clock Frequency 10 MHz
tpLH Turn Off Delay Clock to Output 25 40 ns
Vec =50V
tPHL Turn On Delay Clock to Output 25 40 ns CL = 15 pF
tpLH Turn Off Delay Preset to Output 35 ns R| = 4000
tPHL Turn On Delay Clear to Output 40 ns

NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
circuit type.

(2) Typical limits are at V¢ = 5.0 V, 25°C.

(3) Not more than one output should be shorted at a time.

(4) These voltage values are with respect to network ground terminal.
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TTL/MSI 9395/5495, 7495
4-BIT RIGHT-SHIFT, LEFT-SHIFT REGISTER

DESCRIPTION — The TTL/MSI 9395/5495, 7495 Shift Register is composed of four RS master/
slave flip-flops, four AND-OR-INVERT gates, one AND-OR gate and six inverters-drivers. Internal

interconnections of these functions provide a versatile register which will perform right-shift or
left-shift operations dependent upon the logic input level to the mode control. A number of these
registers may be connected in series to form an n-bit right-shift or left-shift register. This register
can also be used as a parallel-in, parallel-out storage register with gate (mode) control.

When a LOW level is applied to the mode control input, the number 1 AND gates are enabled and
the number-2 AND gates are inhibited. In this mode the output of each flip-flop is coupled to the
RS inputs of the succeeding flip-flop and right-shift operation is performed by clocking at the
clock 1 input. In this mode, serial data is entered at the serial input. Clock 2 and parallel inputs A
through D are inhibited by the number 2 AND gates.

When a HIGH level is applied to the mode control input, the number 1 AND gates are inhibited (de-
coupling the outputs from the succeeding RS inputs to prevent right-shift) and the number 2 AND
gates are enabled to allow entry of data through parallel inputs A through D and clock 2. This
mode permits parallel loading of the register, or with external interconnection, shift-left operation.
In this mode, shift-left can be accomplished by connecting the output of each flip-flop to the

parallel input of the previous flip-flop (Qp to input C, and etc.), and serial data is entered at input D.

Clocking for the shift register is accomplished through the AND-OR gate E which permits separate
clock sources to be used for the shift-right and shift-left modes. If both modes can be clocked
from the same source, the clock input may be applied commonly to clock 1 and clock 2. Informa-
tion must be present at the R-S inputs of the master-siave flip-flops prior to clocking. Transfer of
information to the output pins occurs when the clock input goes from a HIGH to a LOW level.

PIN NAMES LOADING
CPy Clock 1 input 1U.L
CPy Clock 2 Input 1U.L.
M Mode Control Input 2U.L.
Pa.PB. Pc. PD Parallel Data Inputs 1 U.L.
Qa. Qg, Qc. Qp Parallel Data Outputs 10 U.L.
Dg Serial Data Input 1 U.L.

1 Unit Load (U.L.) = 40 uA HIGH /1.6 mA LOW
LOGIC DIAGRAM

ouTPUTS

<Py T 1
{cLock 1 Aa Qe c %o
. E
ety |
cLocK 21

s 8

cLock

A

0. (SERIAL
S INPUT)

(MODE

M CONTROL)

INPUTS

LOGIC SYMBOL

6 2 3 4 6

M Py Pg Pg Pp

9 —qjcpy
8 —Of CP, 9395/5495, 7495

1= g

Qp O Q¢ 9p

111

13 12 11 10

Vee =Pin 14
GND =Pin 7

CONNECTION DIAGRAM
DIP (TOP VIEW)

~

o

o

OOOOO00
=

FLATPAK(TOP VIEW)

e ]

Ld D, V,
Py CC a4 13
3 [l P8 95:12
4 e O 1
 — L oo B 10
6 ™ cno o, O 1 o 9

I L
71 ] | ]:

Positive logic:
Mode control = LOW for right shift
Mode control = HIGH for left shift
or parallel load
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TTL/MSI « 9395/5495, 7495

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature {Ambient) Under Bias —55°C to +125°C
Vcg Pi n Potential to Ground Pin —05V to+7.0V
*Input Voltage (dc) —05Vto+b5V
*Input Current (dc) : —30 mA to +5.0 mA
Voltage Applied to Outputs (Output HIGH) —0.5 V to +V value
Qutput Current (dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.

RECOMMENDED OPERATING CONDITIONS

PARAMETER 9395XM/5495XM 9395XC/7495XC UNITS
) MIN TYP MAX MIN TYP MAX
Supply Voltage Vc (See Note 4) 4.5 5.0 5.5 4,75 5.0 5.25 Volts .
Operating Free-Air Temperature Range -65 25 125 0 25 70 °C
. HIGH Level 20 20
Normalized Fan Out from Each Output U.L.
LOW Level 10 10
Width of Clock Pulse tp(clock) (See Fig. A) 20 10 15 10 ns
Setup Time Required at Serial, A, B, C, or D Inputs tsetup (See Fig. A) 10 10 ns
Hold Time Required at Serial, A, B, C, or D Inputs tphg|d (See Fig. A) 0 0 ns
Low I__eve| Setup Time Required at Mode Control (tq in Fig. B) 15 ’ 15 ns
(With Respect to Clock 1 Input) ]
HIGH Level Setup Time Required at Mode Control (t in Fig. B) 15 15 ns
(With Respect to Clock 2 input)
LOW ITeveI Setup Time Required at Mode Control (t3 in Fig. B) 5.0 5.0 ns
(With Respect to Clock 2 Input)
HIGH.LeveI Setup Time Required at Mode Control (t4 in Fig. B) 5.0 5.0 ns
(With Respect to Clock 1 Input)

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER MIN. TYP. MAX. UNITS TEST CONDITIONS TEST
(Note 1) FIGURE
{Note 2)
VIH Input HIGH Voltage 2.0 Volts Guaranteed V|4 1&3
ViL Input LOW Voltage 0.8 Volts Guaranteed V| 284
VOH Output HIGH Voltage 24 Volts | Vgg = MIN,, Igy =-0.8 mA 1&3
VoL Output LOW Voltage 0.4 Volts Vee = MIN, lgL =16 mA 28&4
Input HIGH Current at 40 HA Vee = MAX, Viy=24V 6
I Any Input Except Mode Control 1.0 mA Vgoe = MAX,, ViN=24V
Input HIGH Current at 80 HA Veoec = MAX,VIN=24V 6
Mode Control 1.0 mA Vee = MAX, VIN=5.5V
Input LOW Current at
L A:y Input Except Mode Control -1.6 mA Vee=MAX., Viy =04V 5__
Input LOW Current at Mode Control -3.2 mA Vge = MAX, VinN=04V 5
los Output Short Circuit Current (Note 3) | -18 -57 mA Vee = MAX. 7
Icc Supply Current 39 63 mA Vee = MAX. 8
NOTES:
(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
circuit type.

(2) Typical limits are at Vo = 5.0 V, 26°C.
(3) Not more than one output should be shorted at a time.
(4) Voltage values are with respect to network ground terminal.
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TTL/MSI « 9395/5495, 7495

SWITCHING CHARACTERISTICS (Tp = 25°C)

LIMITS UNITS TEST CONDITIONS TEST
SYMBOL PARAMETER MIN. TVYP. MAX. . FIGURE
fmax Maximum Clock Frequency 25 36 MHz A
Turn Off Delay Clock 1 or Clock 2 to Vee=5.0V
18 27 ns A
PLH Outputs CL =15pF
Turn On Delay Clock 1 or Clock 2 t R = 4000
tPHL urn On Delay Clock 1 or Cloc o 21 22 ns L A
Outputs
PARAMETER MEASUREMENT INFORMATION
DC TEST CIRCUITS*
Vee vVee
MODE
ViH CONTROL ViH o———— ¢S rroL
SERIAL
OPEN— T5EUT" QA OPEN —{iNPUT ~ QA
p IoH loL
A Qgl—o ViL o Pa Qgt—o
Pg i Pg
Pc Qct—o Pc acl—o
Pp Pp V
OPEN —| cLock 19D —-/OVOH OPEN — cLock 12D |~ VoL
CLOCK 0————jCcLOCK 2 _l- CLOCK O————— CcLOCK 2 -L
L 3 Ll <+ x L
- -3V ~-—3V
CLOCK
CLOCK ov ov
TEST VoH TEST VoL
Fig. 1 Fig. 2
Vee Vce
\Y MODE MODE
o
I CONTROL loH ViL o CONTROL loL
SERIAL ) \
Vig o————iNPur QA } INPUT QA
_|Pa ogl— . {PA Qgl—
—1 P — PB V,
OPEN < P Qcl—Y Von OPEN < ! P¢ Q¢ b— oL
I P, OPEN (P I OPEN
cLock o————{ clock 1 P}—. CLOCK 0~————— clock 19D}—
OPEN —{ cLoCK 2 OPEN — cLOCK 2
L X L
CLOCK v "V
ov
TEST Vonu
Fig. 3 Fig. 4

*Arrows indicate actual direction of current flow.
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TTL/MSI « 9395/5495, 7495

PARAMETER MEASUREMENT INFORMATION (con't.)
DC TEST CIRCUITS*(Continued)
Vece TEST TABLE
_ ? Test Apply 4.5 V Apply GND
‘1_ MODE
45V CONTROL Mode Contro! | Clock 2 None
. o— 1
5 ] ISI\IIEFBU¢L Qa Serial Input None Mode Control
L SEe {Pa Qgl— Input P Mode Control | None
R — P B A
VIN O—— TEST [— PB o OPEN Input Pg Mode Control | None
TABLE | pg QC Input Pc Mode Control | None
— cLock T2 |— Input Pp Mode Control | None
L _ cLock 2 Clock 1 None Mode Control
_L Clock 2 Mode Controt | None
1. Each Input is tested separately.
Fig. 5
? Test Apply 45 V Apply GND
[~ 11— MODE
(S:ES;I-ARLOL Mode Control | None Clock 2
45V —iNPUT  QA— Serial Input Mode Control | None
hH | see [ PA Qg l— Input Pa None Mode Control
vino— T P 8
IN | TEST P OPEN Input Pg None Mode Control
TABLE HPc Q¢ pb—
— Pp Q Input Pc None Mode Control
m gtggﬁ ; — Input Pp None Mode Control
L - Clock 1 Mode Control | None
= J.. Clock 2 None Mode Control
Fig. 6
Vee Vee
? T4 ‘cc
MODE MODE
ViH o= JdSNTrRoL ViH O conNTRoL
SERIAL
OPEN—{ iNpUT @A OPEN — INFUT ~ Qp
PA Qg—o Vi o PA g b—
PR Pg OPEN
Pc Qcl—o ,F;c Q¢ b—
Pp los D
oreN—{ cCock 19— |} o oo 19—
CLOCKO- CLOCK CLOCK 2
CLOCK . . CLOCK
Fig. 7 Fig. 8
*Arrows indicate actual direction of current flow.
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TTL/MSI « 9395/5495, 7495

PARAMETER MEASUREMENT INFORMATION (con‘t.)

SWITCHING CHARACTERISTICS

INPUTS v OUTPUTS
A o
0 T QaQg Q¢ Qp
PULSE T L o Q9 r
GENERATOR A N i
(See Note 1) 2Vvo—o : CONTROL !
Ol o |SERIAL QS 1
! INPUT ] l
L LY PA Qg 'T
— = o Pg 1L
0 Pc Qe [
PULSE H Py a 1
GENERATOR B —Owl crock 1P L
(See Note 1) H CLOCK 2 T~ " L[oAD CIRCUIT 2 1
£ 3 T L _(Same as Load Circuit 1) _
= 0 L C="Toap cincUITs |
L {Same as Load Circuit 1) 3
:::::::::::::_'
E
LOAD CIRCUIT 4

 _(8ame as Load Circuit 1) _ 4

*C| includes probe and jig capacitance.

TEST CIRCUIT

“thold  *thold ~thold _ *thold

1wl e - =t

| oo 0| e ——=3v
npuT Py 1F2Y 2v
oaTar | 15V 15V 15V
1v 1v | h
| 1 ov

|
|
h-‘sempw)-‘ }-—tsexup(nﬂ I
tp{clock) ha—m| le—ad thold(1)
I |

INPUT Pg I2v ¥ a2v | ( -3V
(CLOCK 1 or 2) ( 15V 15V Y16V
1v 41 v ] h
[ ! i | ov

1+1
| |
1 —d b= o 10 }‘—tp(clock)

L)

1

OUTPUTS

1
|
I
Qa. 0, Qc.or Qp |
|

|
|
|
: [ [ 1
—wdtppy) e - tpLH e
VOLTAGE WAVEFORMS

NOTES:

1. The pulse generators having the following characteristics: Vggn =3 V, tq = tg < 10 ns, and
Zout = 50Q. For pulse generator A: tp > 20 ns and PRR = 6500 kHz. For pulse generator B:
tp 2> 15 nsand PRR = 1 MHz. When testing f,,5x vary PRR.

2. Voltage values are with respect to network ground terminal.

Fig. A SWITCHING TIMES

SERIAL [T\ T\ T T T T
INPUT _/— \ \
—" TS
CLOCK 1 “‘\ m ——————————— Vi
INPUT / 15V 15V
1 / viL

CLOCK 2
INPUT

i
I
! .
|
1
v
MODE CONTROL 1.5 i | fs L‘/—— i
INPUT | | | I N A v
| I

OUTPUT Qp m
- VoL

Note: InputPp isat V.

Fig. B RECOMMENDED MODE CONTROL SETUP TIMES
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TTL/MSI 9396/5496, 7496

5—BIT SHIFT REGISTER

DESCRIPTION — The TTL/MSI 9396/5496, 7496 5-Bit Shift Register consists of five RS master/
slave flip-flops connected to perform parallel-to-serial or serial-to-paraliel conversion of binary
data. Since both inputs and outputs to all flip-flops are accessible, parallel-in/parallel-out or
serial-in/serial-out operation may be performed.

All flip-flops are simultaneously set to the LOW state by applying a low level voltage to the clear
input. This condition may be applied independent of the state of the clock input.

The flip-flops may be independently set to the HIGH state by applying a high level voltage to both
the preset input of the specific flip-flop and the common preset input. The parallel enable input is
provided to allow setting each flip-flop independently or setting two or more flip-flops simultane-
ously. Preset is independent of the state of the clock input or clear input.

Transfer of information to the output pins occurs when the clock input goes from a LOW level to a
HIGH level. Since the flip-flops are RS master/slave circuits, the proper information must appear
at the RS inputs of each flip-flop prior to the rising edge of the clock input voltage waveform. The
serial input provides this information to the first flip-flop, while the outputs of the subsequent
flip-flops provide information for the remaining RS inputs. The clear input must be at a HIGH
level and the preset input must be at a LOW level when clocking occurs.

PIN NAMES LOADING
PL Paralle! Load Input 5 U.L.
Pa. Pg. Pc, Pp. PE Paraliel Data Inputs 1 U.L.
Dg Serial Data Input 1U.L.
CcP Clock Input 1 U.L.
CL Clear Input 1U.L.
Qa. Q. Qc. Qp. O Parallel Data Outputs 10 U.L.

1 Unit Load (U.L.) = 40 A HIGH/1.6 mA LOW
TRUTH TABLE

LOGIC SYMBOL

I

PL Pa Pg Pc Pp Pg

9 =i Dg

9396/54986, 7496
1 cp

€L Qa Q9 ¢ Qp Qg

T T

% 15 14 13 11 10
Vee =Pinb
GND = Pin 12

CONNECTION DIAGRAM
DIP (TOP VIEW)

L X L X X L Clear all output to logical “'L".
H H H X X H Preset outputs to 1 input

H L H X X L bit configuration.

L X H H enable H Serial input shift right.

L X H L enable L Serial-to-parallel conversion.

NOTES:

(a) After loading data, set clear to ‘“H’’ and preset to ‘L'’ clock to give parallel to serial conversion,

(b) Information transferred on rising edge of clock pulse.

—

(c) Do not enable preset and clear simultaneously.

Preset — ‘’H’’ Clear — ‘'L’ = undefined output. Dependent upon which enable is removed first.

(d) X Either logical ‘L’ or logical “H"".

FLATPAK (TOP VIEW)

| — Y C fd 16
Y e Y 15
S ] e PN
[y m— Oc fond 13
5 [l Ve GND ] 12
s = %o o b—an
7 g ¥ o =g 10
s n os 0

LOGIC DIAGRAM
Pa Qa Pg ag Pc ac o ap Pg
. | | | | |
(PARALLEL
LOAD) ! !! 5 ! &
Dg PRESET PRESET PRESET, PRESET] PRESET
(SERIAL s A s ] s c s 3 s E
INPUT)
cLock cLock —d cLock —d cLock cLock
R A R B R c R ] R E
CLEAR CLEAR CLEAR CLEAR CLEAR
CL Y T j T
(CLEAR)
cp
(cLOCK)

Positive Logic: LOW input at clear
sets all outputs to LOW level.
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TTL/MSI « 9396/5496, 7496

ABSOLUTE MAXIMUM RATINGS (above which the usefu! life may be impaired)
Storage Temperature
Temperature (Ambient) Under Bias
Ve Pin Potential to Ground Pin
*Input Voltage (dc)
*Input Current (dc)
Voltage Applied to Outputs (Output HIGH)

—65°C to +150°C
—55°C to +125°C
—0.5V to+7.0V
—0.5V to+5.56 V
—30 mA to +5.0 mA
—0.5V to +V ¢ value

Qutput Current (de) (Qutput LOW) +30 mA
*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
RECOMMENDED OPERATING CONDITIONS
9396 XM/5496 XM 9396XC/7496XC

PARAMETER MIN, TYP. MAX. MIN. TYP. MAX. UNITS
Supply Voltage V¢ (See Note 4) 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range --65 25 125 0 25 70 °C
Width of Clock Pulse, tp(ciock) 35 35 ns
Width of Preset Pulse, tp(preset) 30 30 ns
Width of Clear Pulse, ty(clear) 30 30 ns
Serial Input Setup Time, tsetup 30 30 ns
Serial Input Hold Time, thold 0 0 ns

X=packagé type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages availabie on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS TEST CONDITIONS
SYMBOL PARAMETER TYP. UNITS (Note 1)
MIN. (Note 2) MAX.
ViH Input HIGH Voltage 20 Volts Guaranteed V|
ViL Input LOW Voltagg 0.8 Volts Guaranteed ViL
VOH Output HIGH Voltage 2.4 3.5 Volts Vee = MIN,, 1oy = —0.4 mA
VoL Output LOW Voltage 0.22 0.4 Volts Vee = MIN, lgL =16 mA
Input HIGH Current at Any 40 MA Vee = MAX, ViN=24V
| Input Except Parallel Load 1.0 mA Vee = MAX, VIN=55V
IH Input HIGH Current at 200 uA Voo = MAX,, VN = 2.4V
Parallef Load 1.0 mA Vge = MAX., VIN=56.BV
Input LOW Current at Any _ _ ’
Input Except Parallel Load —1.6 mA Vee = MAX., ViN =04V
i Input LOW Current at
Paraliel Load -8.0 mA Vee =MAX, ViN=04V
-20 —57 mA 9396/5496 | Vog = MAX.
los Output Short Circuit Current (Note 3) ce
—-18 —57 mA 9396/7496 | VoyTt =0V
1 Supply Current 48 68 mA 9396/5496 Vee = MAX
ce PP 48 79 mA 9396/7496 |  CC '
SWITCHING CHARACTERISTICS (T = 25°C)
LIMITS
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX.
fmax Maximum Clock Frequency 10 MHz
tPLH Turn Off Delay Clock to Output 25 40 ns
Vee =50V
tPHL Turn On Delay Clock to Output 25 40 ns Cr = 15 oF
Turn Off Delay Preset or Parallel L P
tPLH 28 35 ns R =400
Load to Output
tPHL Turn On Delay Clear to Output 55 ns
NOTES:

(1) For conditions shown as MIN. or MAX_, use the appropriate value specified under recommended operating conditions for the applicable

circuit type.

(2) Typical limits are at Vgc = 5.0 V, 25°C.
(3) Not more than-one output should be shorted at a time.
(4) This voltage value is with respect to network ground terminal.
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TTL/MSI 93141/74141

1-OF-10 DECODER/DRIVER (NIXIE)

DESCRIPTION — The 93141/74141 is a BCD-to-Decimal Decoder Driver that is designed to take a
4-bit BCD code input and drive cold-cathode indicator tubes. This decoder utilizes design improve-
ments that minimize switching transients in order to maintain a stable display.

The segments and numeric designations chosen to represent the decimal numbers are shown below.
For binary inputs 10 through 15, the outputs are off. These invalid codes can be used in blanking
leading or trailing-edge zeros in a display.

The ten high performance, NPN output transistors have a maximum reverse current of 50uA at 55V.
Typical power dissipation is 55 mW.

PIN NAMES LOADING
Pa Address Input 1U.L.
Pg.Pc. Pp Address Input 2U.L.
Qp to Qg Outputs *
*See output characteristics.

Max. Current’Into Output During ‘ON'' state 7 mA

Output Leakage at 55 V 50 uA
1U.L.=40uA HIGH/1.6 mA LOW.

LOGIC DIAGRAM

Pa Pg Pc o

8-261

LOGIC SYMBOL

L[]

Pa Ps Pc Pp

93141/74141

Qp Q; 0; Q3 Q4 Q5 Q5 Q; Qg Qg

TTTTTTTTTT

6 15 8 9 13 14 11 10 1 2

Vec=PINS
GND =PIN 12

CONNECTION DIAGRAM
DIP (TOP VIEW)

Positive Logic: See Truth Table

TRUTH TABLE

INPUT OUTPUT
Pp Pc P Pa ONt
L L L L o]
L L L H 1
L L H L 2
L L H H 3
L H L L 4
L H L H 5
L H H L 6
L H H H 7
H L L L 8
H L L H 9
H L H L NONE
H L H H NONE
H H L L NONE
H H L H NONE
H H H L NONE
H H H H NONE

H = HIGH Jevel,
L= LOW level.
TAll other outputs are off



TTL/MSI « 93141/74141

ABSOLUTE MAXIMUM RATINGS (above which the usefu! life may be impaired)

Storage Temperature -65°C to +150°C
Temperature (Ambient) Under Bias 0°C to 70°C
Ve Pin Potential to Ground Pin -05Vto+7.0V
*Input Voltage (dc) -0.5V to+5.5V
*Input Current (dc) -30 mA to +5.0 mA
Voltage Applied to Outputs (Qutput HIGH) -0.5 V to +V value
Output Current (dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.

RECOMMENDED OPERATING CONDITIONS

93141XC/74141XC
PARAMETER UNITS
MIN. TYP. | MAX.
Supply Voltage V¢ (See Note 3) 4.75 5.0 5.75 Volts
Operating Free Air Temperature Range 0 25 70 °C
Output Voltage (See Notes 3 & 4) 65 \

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER MIN. TYP. MAX. UNITS TEST CONDITIONS
FIGURE
(Note 2)
VIH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH 1&2
Voltage
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW 1&2
Voltage
VoL Output LOW Voltage 25 Volts Vee =MIN,, Ig =7.0 mA 1
. Output HIGH Voltage 60 Volts Vee = MAX,, IgH = 0.5 mA 2
OH for input counts O thru 9
QOutput HIGH Current 50 MA Vece = MAX., VoyT =55V 2
OH Output HIGH Current 5.0 uA Vee = MAX., VouTt = 30V 2
for input counts 10 thru 15
40 A \% =MAX.,VIN=24V
Input HIGH Current at Pp a ce (N 3
» 1.0 mA Vce = MAX, VN =55V
| HIGH C P P P 80 MA Vee = MAX., Vin =24V 3
t tat Pg, PC, :
ned urrentat P, FC.or D 1.0 mA Vee = MAX,, VN = 55 V
Input LOW Current Into Pp -1.6 mA Ver = MAX.. Vin =04 V 4
TN Input LOW Current Into Pg, Pc, 32 mA cC -+ VIN .
or Pp
lce Supply Current 16 25 mA Vee = MAX. 3
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Vee = 5.0 V, 25°C.

(3) Voltage values are with respect to network ground terminal.

(4) This is the maximum voltage which should be applied to any output when it is in the off state.
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PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS*

Vee

— 7] [ 7] Q4 °———\° e
P -—
A Q2 P j¢-————o0 Vo
Viyo—  TEST Viyo—=a{ TEST , glo——
PER PER B 04 o———-———0 SEE NOTES

TRUTH
Vi o—=| TABLE

TRUTH a
Vi o—» TABLE Pc QZ _ _© \IOH
[ Q; D—/Dﬁ’/‘o
L ag Von
Qg ’L

Each output is tested separately. 1. Each output is tested separately.

2. VoH is tested at oy = 0.5 mA and g} is
tested at Vo = 55 V for all inputs counts.
loH is tested also at Vo = 30 V for input
counts 10 through 15.

Fig. 1 VIH, ViL. VoL Fig. 2 V|y, ViL. 1oH. VOH
Vee Vee
Tl e 45V T
99 o g ——o
[o 7] "S— ] Q1 p—
Pa Qb Pa (o7 S—
N [ 23 P ,__'_|L Pg ga o~——° _
. — SEE T 4
Vil NEE e ol OPEN Vin SEE NOTE o ok OPEN
Qgp—— Qg o——
Pp 9 p— fo 87 p—
— Qg p — Qg p—
Qg p—— Qp—

1. When testing ||, each input is tested separately Each input is tested separately, with
with all other inputs grounded. all other inputs at 4.5 V.
2. When testing Igg, all inputs are grounded.

Fig. 3 W11, Icc Fig. 4 1)L

* Arrows indicate actual direction of current flow, Current into a terminal is a positive value,
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APPLICATIONS

GENERAL — When these decoder/drivers are used in close proximity (on the same circuit board) with standard digital integrated circuits, care
should be exercised to ensure that the impedance of the ground bus (including interconnections) is sufficiently low to absorb the normal energy
levels resulting from switching the tube elements.

DRIVING INDICATOR TUBES — As shown in Figure 5, the 93141/74141 requires no external components for driving cold-cathode indicator
tubes. The versatility here is limited only by the system capability to contro! the data inputs.

A suggested method for blanking extraneous zeros is shown in Figure 6. Any input count above decimal 9 may be used for blanking. In the
followingapplication decimal 12 is used. When the most significant bit (MSB) or the least significant bit (LSB) is decimal 0{(0000), that indicator
is blanked while decimal 12 (binary 1100} is applied to the 93141/74141 inputs causing all the outputs to be off. If the MSB or LSB is decimal
0 and being blanked, this signal is gated with and blanks the next smaller digit. This scheme is easily expandable to n digits.

7"

L (See Note A)
<

SRL
INDICATOR TUBE

O 9y 0, Q3 G 05 O Oy Qg Oy
BCD TO DECIMAL
DECODER DRIVER

PA Pg Pc  Pp

R
N
BCD INPUT
Fig. 5
OVec=5V

INDICATOR TUBE

1Q Pa @

Lo
aio—t-o
8D A D 16 % lo—4o
——qcLock 12 5 . o3 Jo—t-0
) S I
— e A 20 R X
8 20 1/4 9NOO (7400} %0—0 '\/v\,—oL 5
RESET O % O—10
Ro c D 30 |- OPEN - 5 (SEE NOTE A}
@—crock 34 @ ¢ b
o R o 4q }-oPeN Q7 P—10
2 a0 Py I Po Qg -0
= [ Qg -
= 174 BNOD (7400)
I T .
9390 (7490) 9375 (7475) 93141 (74141)
-
cLamp
172 9N20 (7420}
(SEE
NOTE 8)
STROBE O 1/6 9NO4 (7404)
1/4 9N (7400)
172 9H21 (74H21)
i
QVec=5V INDICATOR TUBE
{
I
o
1a o
BD A 1D a l o
—aclock 12,4 L o
L
e, W' 8 20 55 RL B+
2a 1/4 9NOO (7400) —0 AAO
Rg c 30 30 [- OPEN 1D_ B (See Note A)
— o
L_clock s ¢ -
" b 40 40 |- OPEN o
9 P | o
cLAMP
L _L j_ 1/4 9NOO (7400)
= L .. L ° (See Note B)
SERIAL COUNT FROM " r o
LESS SIGNIFICANT BIT 9390 (7490) 9376 (7475) 93141(74141)
NOTES: =

A. Values for B+ and R are as specified by the tube manufacturer.
B. Blanking is assured only if the anode of the indicator tube is clamped at 150 volts maximum,

Fig. 6
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TTL/MSI 93150/54150, 74150
93151/54151, 74151-93152/54152, 74152
16-INPUT AND 8-INPUT MULTIPLEXER

DESCRIPTION — The 93150/54150, 74150 is a 16-Input Multiplexer which features active LOW LOGIC SYMBOLS
strobe and internal select decoding. A HIGH at theé}robe input forces the output HIGH regardiess
of input conditions. i i |6 i ‘I‘ i |2 i T T T T T T ‘|7 ‘l‘"’
The 93151/54151, 74151 is an 8-Input Multiplexer with active LOW strobe, internal select decoding o o1 T2 P £t B € Baa Fro Fyfra Fratratis
and complementary outputs. N
. ) X 14 —dJs 93150/54150, 74150
The 93152/54152, 74152 is an 8-Input Multiplexer with internal select decoding and a single inverted 13 —]¢
11—
output. =
In each of the multiptexers data is routed from a particular input to the output according to the Vee = PIN 24 o
. . . cc~™
binary code applied to the select inputs. GND = PIN 12
Typical power dissipations are: 93150/54150, 74150 — 200 mW; 93151/54151, 74151 — 145 mW;
93152/54152, 74152 — 130 mW. i T |2 i '|5 T T T
7 =0 sDO Dy Dy D3 Dz Dg Dg D
1 —d A 983151/54151, 74151
PIN NAMES LOADING 10—B
9 —
Ep to Eq Data Inputs 1U.L. ° h
Dg to Dy Data inputs 1 U.L. Vee = PIN 16 (I L
Strobe {Enable) Input 1 U.L. GND = PIN 8
A, B, C,D Data Select Inputs 1 U.L. T e s e
W Data Output 10 U.L.
Y Data Output 10 U.L.
Do Dy Dy D3 D4 Dg Dg Dy
NOTE: 1 U.L.=40uA HIGH/1.6 mA LOW, 10— a
9 mmend B 93152/54152, 74152
8—C
W
VCC = PIN 14
GND = PIN 7 6

CONNECTION DIAGRAMS
DIP (TOP VIEWS)*"
1
2
3
a4
s
6]
7
s[]
o ds
oI I
u]e
12: GND
93150/54150, 74150 93151/54151, 74151 93152/54152, 74152
*Pin assignments for these circuits are the same for all packages.
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LOGIC DIAGRAMS
93150/54150, 74150

DATA INPUT

DATA SELECT (BINARY)
—\

STROBE

\

(ENABLE) €y E, E, E3 Eq E5 Eg E; Eg Eg Eqg Eyy Erz2 Ei3 Eqq B A B C D

—r—

I

OUTPUT W

Positive Logic

W = S(ABCDE( + ABCDEy + ABCDE, + ABCDE3 + ABCDE4 + ABCDEg + ABCDEg + ABCDE
+ ABCDEg + ABCDEg + ABCDEqg + ABCDEq1 + ABCDEq + ABCDE3 + ABCDE (4 + ABCDEg)
93151/54151, 74151 93152/54152, 74152
DATA INPUTS DATA SELECT (BINARY} DATA INPUTS DATA SELECT (BINARY)
A\
STROBE
(ENABLE) Dg D, D, D3 D4 Dg Dg D; A B c Dy Dy D, Dy Dy4 Dg Dg Dy A 8 c
o o o o o) [~ o ° o rr =3 [} o) Q o

\Y4

i

OUTPUT Y OUTPUTW

Positive Logic
Y = S(ABCDg + ABCDq + ABCD5, + ABCD3 + ABCD,4
AR

ABCDg + ABCDg + ABCD7) W = ¥

>

o
OUTPUT W

Positive Logic
w = (ABCDg + ABCD¢ + ABCDg3 + ABCD4 + ABCDg
+ ABCDg + ABCD7)
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TRUTH TABLES

93150/54150, 74150

QUTPUT

w

INPUTS

Ei2 E13 E14 Ets

Ea E3 Eq Bg Eg E7; Eg Eg Eip En

Eq

H

L

D C B A|[STROBE|Ep

X X X X

LLLH

LLHH

LHLL

L HLH

LHHL

HHHH

When used to indicate an input condition, X = LOGICAL H or LOGICAL L.

93151/54151, 74151 AND 93152/54152, 74152

OUTPUTS

Y1)

w

INPUTS

D D3 D4 Dg Dg D7y

b1

C B A|STROBE(1)|Dg

X
L
L
L
L
H
H
H
H
L
L
L
L
H
H
H
H

NOTES:

54161, 74151 only.
2. When used to indicate an Input, X = irrelevant,

1.

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

-65°C to +150°C
-55°C to +125°C
-05Vto+7.0V
-05Vto+55V

-30 mA to +5.0 mA
-0.5 V to +V value

Temperature (Ambient) Under Bias
Ve Pin Potential to Ground Pin

Storage Temperature
*Input Voltage (dc)

Voltage Applied to OQutputs (Output HIGH)

Output Current {dc) (Output LOW)

*Input Current (dc)

+30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
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RECOMMENDED OPERATING CONDITIONS

93150XM/54150XM 93150XC/74150XC
PARAMETER 93151XM/54151 XM 93151XC/74151XC UNITS
93152XM/54152XM 93152XC/74152XC
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Voo 45 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free Air Temperature Range -55 25 125 0 25 70 °C
Normalized Fan Out from Each LOW Level 10 10
Output, N HIGH Level 20 20 utL.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER MIN. TYP. MAX. UNITS TEST CONDITIONS (Note 1) F—IrngTF;E
(Note 2)
ViH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Threshold 1
Voltage
ViL Input LOW Voltage 08 Volts Guaranteed Input LOW Threshold 2
Voltage
VOH Output HIGH Voltage 24 Volts Vee = MIN,, gy = -800 uA, 1&2
ViIH=20V,V|L=08V
VoL Output LOW Voltage 0.4 Volts Vee = MIN, lgL =16 mA, 1&2
Vi =20V, V)L =08V
IiH Input HIGH Current 40 BA Vee = MAX, ViN=24YV 3
(Each Input) 1.0 mA Vee = MAX, Vg =55V
L Input LOW Current -1.6 mA Vee = MAX, Viy =04V 3
(Each Input)
los Output Short Circuit -20 -55 mA 93150/54150, 93151/54151,
Current (Note 3) 93162/54152, Voco=MAX.,Vgut=0V 4
-18 -565 mA 93150/74150, 93151/74151,
93152/74152, Vo =MAX.,Vout=0V
Icc Supply Current 40 68 mA 93150/54150, 74150
Ve = MAX.
29 48 mA 93151/54151, 74151 5
ViN=45V
26 43 mA 93152/54152, 74152
SWITCHING CHARACTERISTICS (T p = 25°C)
SYM- LIMITS TEST
BOL PARAMETER MIN. TYP. MAX. UNITS TEST CONDITIONS FIGURE
tPHL A, B, or C Input to Y Output, 20 30 ns
ipLH 4 Levels 35 52 ns
PPHL A,B,C,or DInputtoW 22 33 ns
tpLH Output, 3 Levels 22 35 ns
tPHL Strobe Input to Y Output 19 30 ns
tPLH 35 52 ns Vee =50V
tPHL Strobe Input to W OQutput 21 30 ns Ci =15 bF A
tPLH 155 24 ns L P
tpyL Dy thru D, Input to Y 16 24 ns R =400 2
tPLH Output 19 29 ns
tPHL Eg thru Eq g, D thru D, 8.5 14 ns
PLH input to W Qutput 13 20 ns
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate vaiue specified under recommmended operating conditions for the applicable

device type.

(2) Typical limits are at Voc = 5.0 V, 25°C.

(3) Not more than one output of the 93151/541561, 74151 should be shorted at a time.
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PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUIT§*

Vee

~ - T
viv o— — |

STROBE
[

m
-3
9
o
o
&

Eqq

T

A B C D

|
JL

TEST Vou Vou
PER
TRUTH i i
- X L

TABLE

Vin O—
Vi O——

1. VL is applied to STROBE; 8-4-2-1 code is
applied to A, B, C, D; and input/output con-
dition is tested for each step of the code.

¢

|

|

1

I
=

loH

i

Vee

Vin O—— p

STROBE
EgorDg

Eq or Dy
Ejor Dy

Egor Dy
‘oL

b

EjorD |
7 7

Ezor Dy
Eg or Dg
Eg or Dg
TEST

Vi, O——
it TRUTH
TABLE

Eg i
Eg
w |
E1o | -w
|
l
|
|

E12
Ei3
Eg
€15

Eqq

VoL

!

1. VL is applied to STROBE; 8-4-2-1 is applied
to A, B, C, D; and input/output condition is
tested for each step of the code.

HEEREREEREERREE!

A B C D

:

Vin O r TEST Vou

VL O—

|
.
= = = -

2. V|y is applied to STROBE at which time
VoL is measured at Y and Vg is measured
at W,
Fig. 1 Fig. 2
Vee
r )
STROBE
€0 or Do INPUT INPUT
e CONDITIONS TEST CONDITIONS TEST
—4 20( 2
—E:«Or'gs A B CD L H A B CD I IH
] et o o | L L L L Egor Dg | Eq5or Dy LLHH E1o E3
| g orng - HLLL Eq or Dq E14 or Dg HLHH E13 Eo
. - 707 D7 OPEN L HLL Eg or Do Eq3 or Dy L. HHH E14 E1
e e HHLL | EzorD3 | EqgorDg HHHH | Eg Eo
VN Qo] TSt ey w p— L L HL Eq or Dg | Eq1 0r D3 L A
I8 Lle,, HLHL Eg or Dg E1p or Do L B
| E12 L HHL Eg or Dg | Eg or Dy L C
518 HHHL E7 or D7 | Egor Dg L D
E
1. LLLH Eg E7 H A
' apcop HLLH Eg Eg H B
I LHLH E10 Eg H c
-———! HHLH Eq1 Eq H D
1. When testing strobe input, all other inputs
are open.
Fig. 3

*Arrows indicate actual direction of current flow. Tests as shown, are for the 93150/54150, 74150. Identical tests as applicable are performed

for the 93161/54151, 74151 and 931562/54152, 741562,
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PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS* (Continued)
Vee Vee
4,5(; l ‘CC
_l STROBE STROBE
a5V NCS)'ETES £g or Dg r—— Eg or D
-@—f & oDy =1 E; or D,
0—‘ EgorDy —{E20r 0z
- @ E30r Dy -t Ejor D3
@—]E,0rDy '0s ——] Eqor Dy
@—] E5or Dg Y p— - - —I =——q Eg or Og v —
@] Eg or Dg l ——— Eg or Dg
@&, 00Dy | wen & Eyor Dy
OPEN
s | ﬁ e
- o -
0—l Eip w D——-‘ | —1 o0 wp—
—1En | —
[ o SV | —1 En2
P—- Eq3 i —1E13
JP‘— Eia | —1Ea
p— €15 — €15
1 A s ¢ o | ~ A B C D
| il : ]
[ ] [
e o J-
= =
1. When testing W output, apply GND to Dg
and Eg input.
2. When testing Y output of 93151/54151,
74151 apply 4.5 V to D and measure {pg,
Fig. 4 Fig. 5

*Arrows indicate actual direction of current flow. Tests as shown, are for the 93150/54150, 74150. Identical tests as applicable are performed
for the 93151/54151, 74151 and 93152/54152, 74152.

QUTPUTS

Vb

(o]

SWITCHING CHARACTERISTICS

Vee =5V

STROBE INPUT O

Pa

Re

2]
<1
D
=}
@
m

DATA INPUT Qoo R Fgor Dp

~ K= 4 Pk B -

W)} - —--—

Veg =5V

—
|
|
£ or 0 v
o—

SELECT INPUT O— —I

£

*C| Includes probe and jig capacitance.

Fig. A SWITCHING TIMES
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PARAMETER MEASUREMENT INFORMATION

SWITCHING CHARACTERISTICS (cont'd)

STROBE INPUT
iSee Notes 1and 4}

Y OUTPUT

wOUTPUT

SELECT INPUT
(See Notes3and 4 )

W OUTPUT

Y OUTPUT

T —— - — — Vou
I
| 18v
Lo
| | Vou
~—>| TPHL “—-
—“’i oLy :‘— Vo
18V 15v
—————— VoL
STROBE-TO-OUTPUT VOLTAGE WAVEFORMS
— w f— — ',_
90% : I 90% Vi
15V I I 15V
| I I |
f 0% 10% _l _____ v
| b o -
: —>} PLH }"'— Vou
|
Il 18v | 1.5V
| l
_J |\ A —
PHL oL
= — "_i“: ______
1.5V 1.6V
Vou

Eq OR D INPUT
(Seo Notes 2and 4}

|

| NOTES:
15V | 1. When measuring strobe to output times
I select input is at a LOW level, Eg or Dg
Vi is at a HIGH level, Vq = 45 V,

W OUTPUT

2. When measuring dtat input-to-output
times strobe and select inputs are at a
LOW level and V1 = 45 V,
I 3. When measuring select input-to-output
times strobe input is at a LOW level, data
input is at a HIGH level and V41 = 0.

. The input pulse has the following V|
characteristics: Vg =3V, VL =0V;

Y ouTPuT 1.5V

|
| t9 = tg =10 ns, PRR = 1 MHz, duty
cycle = 50%, and generator Z,,¢ ~ 50%2.
Vo

DATA INPUT-TO-OUTPUT VOLTAGE WAVEFORMS

Fig. A SWITCHING TIMES

tTests, as shown, are for the 93150/54150, 74150. Identical tests as spplicable are performed for the 93151/54151, 74151 and 93152/54152,

74152,
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TTL/MSI 93153/54153, 74153
DUAL 4-INPUT DATA SELECTOR/MULTIPLEXER

DESCRIPTION — The 93153/94153, 74153 is a monolithic, high speed, Dual 4-Input Digital Multi-
plexer. It consists of two multiplexing circuits with separate strobe inputs for each of the two 4-line
sections, and with common input select logic. Active pull up outputs ensure high drive and high speed
performance with a full fan out of 10 unit ioads in the LOW state. Typical power dissipation is 180 mW.

PIN NAMES LOADING
1G, 2G, 1Co_3, 2Cg_3, A, B Inputs 1U.L.
1Y, 2y Qutputs 10 U.L.

1 Unit Load (U.L.}) = 40 uA HIGH/1.6 mA LOW

TRUTH TABLE

O U

ADDRESS

INPUTS DATA INPUTS STROBE | OUTPUT
B A Co cq [ Ca G N
FEES X X X X H L
Lot L X X X L L
Lo H X X X L H

L W X L X X L L
LM X H X X L H

H L X X L X L L

H oL X X H X L H
HoH X X X L L L

H o H X X X H L H

Address inputs A and B are common to both sections
H = HIGH level, L = LOW level, X = irrelevant

LOGIC SYMBOL

LOGIC DIAGRAM
STROBE STROBE
(ENABLE) DATA 1 ADDRESS DATA 2 (ENASLE)
—_— —————e
1Co 1cq 1, 1cq B A 2Co 26, €, 2,
° ] 4
I 1
Ut Tt I i HgNi [
1Y OuTPUT 2Y OUTPUT

10 11 12 13 15 14 2 1 6 5 4 3
J ‘ l 1] '
2Cy 2€4 265 2€4 2G 16 16, 1€, 16,y 105
93153/54153, A Y A 931535415,
74153 B 8 74153
2y B B v
9 7
Vce = PIN 16
GND = PIN 8
CONNECTION DIAGRAM
DIP (TOP VIEW)
1 Vee 16
LECT STROB
2 SE Bec i E j 15
3 1C4 SEI;;‘ECT j 14
N 265 j 13
s[ e 2, j 12
s[ Jico 2 j 1
[y 2y 3 10
8 2v D 9
FLATPAK (TOP VIEW)
1 fosrgee Vel 16
STROBE
Jum L o T
El
3 : 1C3 SELACT : 14
oY 2 B
5 e 2% B
6 [ €0 2R 11
7 v 2o 10
8 [l GND 2y 9
Positive Logic: See Truth Table.
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ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature -65°C to +150°C
Temperature {(Ambient) Under Bias -55°C to +125°C
Ve Pin Potential to Ground Pin -05Vto+7.0V
*Input Voltage (dc) -0.5Vto+5.5V
*Input Current {dc) -30 mA to +5.0 mA
Voltage Applied to Outputs (Qutput HIGH) -0.5 V to +V value
Output Current (dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.

RECOMMENDED OPERATING CONDITIONS

PARAMETER 93153XM/54153XM 93153XC/74153XC UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Vg 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °C
Normalized Fan Out from Each HIGH Level 20 20 U.L.
QOutput, N LOW Level 10 10

X =package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER MIN. TYP. M AX. UNITS TEST CONDITIONS (Note 1) FIGURE
(Note 2)
ViH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Threshold 1&2
Voltage
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Threshold 18&2
Voltage
VoH Output HIGH Voltage 24 3.1 Volts Vee = MIN,, IoH = -800 uA, 1
ViIH=20V,V|_=08V
VoL Output LOW Voltage 0.2 04 Volts Vee = MIN, gL = 16 mA, 2
VIH=20V,V|)L=08V
liH Input HIGH Current 40 MA Voo = MAX., ViN=24V 3
1.0 mA Vee = MAX., VN =55V
he Input LOW Current -1.6 mA Vee = MAX., V)N = 0.4 {each input) 3
| Output Short Circuit -20 -55 mA 93153/564153 Ver = MAX 4
0s Current (Note 3) 18 57 mA 93153/74153 |  °C ‘
i Supply C LOW 36 52 mA 93153/54153 Ve = MAX 5
ceL upply Lurrent 36 60 mA 93153/74153 | = CC '
SWITCHING CHARACTERISTICS (Tp = 25°C)
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX. FIGURE
t 12 18
PLH Data Input to Y Qutput ns
tPHL 15 23
tPLH 22 34 Vec =50V
Address Input to Y Output ns CL =30 pF A
tPHL 22 34
LN 19 30 R =400 Q
Strobe Input to Y Output ns
tPHL 15 23
NOTES:
(1) For conditions shown as MIN. or MAX,, use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Vgg = 5.0 V, 25°C.
(3) Not more than one output should be shorted at a time.
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PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS *

Vee
[~ = j
L—G STROBE 1G
L J1co
1c oH
— 1c4
——J1c, 1% .
—— 'IC3
VihnO—®]  test | STROBE 26 'om
PER 2Cqy —>
trotH | ] 2 2
TABLE 1
ViL 00— o, Vou
— 2C3
A B VoH
- . = = = = =

Fig. 1 ViH, ViL. VOH

TEST

TRUTH
TABLE

T

Vee
| strosE 16
— 1% ‘oL
. T
—— 1c, v
1 1c, .

oL
L sT
STROBE 26 <

—— 2¢o v
L ¢
] 2c,
—— 2c4 . VoL

1

i

Fig. 2 VY, ViL, VoL

Vee
] ?
STROBE 1G
IH
—— 1cy
1,
Vin O————P ._._‘ 1y 1y p————
lod 1C
3
+—— PEN
I e g srrose OpE
45v O0——pf TEST ] %0 2y p———
TABLE t_—.‘ 2¢y
24V O 262
2C3
04V Oy A B
= L . =

TEST TABLE

INPUT CONDITIONS APPLY VN
B A 1G | 2G TEST Iy TEST I
L L H H 1C3, 2C3
L H H H 1Cq, 2Co
H L H H 1Cq, 2C4
H H " H AB, 1G, 2G,

: _ 1Cg, 2Cp

A.B, 1G, 2G,
L L L L
1Cp, 2Cp

L H L L 1Cq, 2Cq
H L L L 1Cq, 2Co
H H L L 1C3, 2C3

H=24V,L=04V

Note: Each input is tested separately. When |, is tested, all C inputs not under test are grounded. When | is tested,

all C inputs not under test are at 4.5 V.

Fig. 3 hH, 1L

Vee
STROBE 16
45V 1Co
14
1cy w \
163 os
@—-CJ STROBE 26 w
g 2y ,___9
2,
2¢y
2¢;
A 8

Note: Each output is tested separately.

Fig. 4 los

Vee
T l'ccu.
r—0) STROBE 1G
1€y
1Cy
1Cy 1Y e
1C3
q STROBE 26 OPEN
2¢,
0 v b——
2¢,
2cy
2C3
A B
L

Fig. 5 lccL

*Arrows indicate actual direction of current flow. Current into a terminal is a positive value.
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TTL/MSI « 93153/564153, 74153

PARAMETER MEASUREMENT INFORMATION

SWITCHING CHARACTERISTICS

Vee OUTPUTS

INPUT T 2y Vee
— —
—Of STROBE 1G R =400 0
L—1 ¢,
—q 1c, |
L—1 1ic, v
—{ 1c _I_'c -
3 L Vee
STROBE 26 30 pF
PULSE = =
GENERATOR L e B
{See Note ) TABLE 2
Ry =400 @
I
45V Qi \—1 2C,
A B 2
- - —
*includes probe and jig capacitance.
TEST CIRCUIT
le—— <i0ns —— lb— < 10ns
——— e 3v
90%
INPUTS 15V (See Note)
ov
- —  th.
‘_‘L ———————— Vou
| |
| |
16V 1 15V
OUTPUT WAVEFORM A '
! Vou
—n L 5‘—— — iy e—
|
! 1 Vou
! I
! ]
15V 15V
OUTPUT WAVEFORM B
——————————— VoL

NOTE: The pulse generator has the following characteristics: PRR = 1 MHz, duty cycle = 50%, and Z,,¢ ~ 50 Q.

VOLTAGE WAVEFORMS

TEST TABLE
INPUTS OUTPUT Y
- A % y & & o WAVEFORM

GND GND INPUT X X X GND A
GND 45V X INPUT X X GND A
45V GND X X INPUT X GND A
45V 45V X X X INPUT GND A
GND INPUT GND 45V X X GND A
INPUT GND GND X 4.5V X GND A
GND GND 4.5V X X X INPUT B

X = irrelevant

Fig. A SWITCHING TIMES
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TTL/MSI 93164/54164, 74164
8-BIT SERIAL TO PARALLEL CONVERTER
10 8E ANNOUNCED

DESCRIPTION — The 93164/54164, 74164 are 8-Bit Shift Registers with gated serial inputs and
an asynchronous clear facility. The gated serial inputs (A and B) permit control over incoming
data, as a LOW at either (or both) input(s) inhibits entry of the new data and resets the first flip-
flop to the LOW level at the next clock pulse. A HIGH level input enables the other input which
will then determine the state of the first flip-flop. Data at the serial inputs may be changed while
the clock is HIGH, but only information meeting the setup requirements will be entered. Clocking
occurs on the LOW to HIGH level transition of the clock input. All inputs are diode-clamped to

minimize transmission-line effects and are buffered to present one TTL load.

PIN NAMES LOADING
(_:_P Clock Pulse Input 1 UL
CL Clear Input 1 U.L.
A, B Serial Inputs 1 U.L.
Qp to Qn Parallel Outputs 5 U.L.
1 Unit Load (U.L,) = 40uA HIGH/1.6mA LOW.
TRUTH TABLE
SERIAL INPUTS A AND B
INPUTS OUTPUT
AT tp AT th41
A B Qa
H H H
L H L
H L L
L L L
LOGIC DIAGRAM
OuUTPUT OUTPUT  OUTPUT  OUTPUT  OUTPUT  OUTPUT  OUTPUT oUTPUT
Qa Qg Qg Qp Qg Qf Qny
S
s Oa s Q8 s Qc s Oo s Qe s G ro— s %% s Qu
cLock q cLock €LOCK CLOCK cLock CLOCK ~q cLock cLocK
R Qa D—Jr—-l R 08 L s 90 R OE R Fbadr % A
CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR

A 8, CLOCK CLEAR
SERIAL INPUTS

LOGIC SYMBOL

8 9
cpP CcL

93164/54164, 74164
Qa 0 Qc Qp Qe QF QG QH

3 4 5 6 10 11 12 13

Ve = Pin 14
GND = Pin 7

CONNECTION DIAGRAMS
DIP (TOP VIEW)

FLATPAK (TOP VIEW)

N 11 ll 3 14
e PREENREEY = 6
j mmam (U G Yol 12

o= ofan
5:00 O bl 10

s % oo oo Cufmllo

7 = | s Js

LOW input to clear resets all outputs
to the LOW level.
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TTL/MSI « 93164/54164, 74164

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature -85°C to +150°C
Temperature (Ambient) Under Bias -55°C to +125°C
V¢ Pin Potential to Ground Pin 05Vto+70V
*Input Voltage (dc) . 05Vto+55V
*Input Current (dc) -30 mA to +56.0 mA
Voltage Applied to Outputs {Output HIGH) -0.5 V to +Vc value
Output Current (dc) (Output LOW) : +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.

RECOMMENDED OPERATING CONDITIONS

. 93164XM/54164XM 93164XC/74164XC
PARAMETER UNITS
MIN. TYP, MAX. MIN. TYP. MAX.

Supply Voltage Vco 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -565 25 125 0 25 70 °C

HIGH Logic Level 10 10
Normalized Fan Out from Each Qutput, N U.L.

LLOW Logic Level 5.0 5.0
Input Clock Frequency, folOCK 0 25 0 25 MHz
Width of Clock or Clear Input Pulse tpyy ) 20 20 ns
Data Setup Time, tsetyp (See Fig. A) 15 15 : ns
Data Hold Time, tqoLp (See Fig. A) 0 (] ns

X=package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1)
MIN. (Note 2) MAX.
ViH Input HIGH Voltage - 2.0 Volts Guaranteed VH
ViL Input LOW Voltage 0.8 Volts Guaranteed V|
vVeD Input Clamp Diode Voltage -1.5 Volts Vee = MAX, IIN=-12mA
Vee = MIN. =-0.
VoH Output HIGH Voltage 24 Volts cc = MIN., loH = ~04 mA,
ViH=20V,V|L=08V
Vee = o = 8. .
VoL Output LOW Voltage 0.4 Volts cc = MIN.,IoL =8.0mA
ViH=20V,V;L=08V
1y Input Current at Maximum Input Voltage ) 1.0 mA Ve =MAX, V|Ny=55V
HH " Input HIGH Current 40 MA Vee =MAX., Viy=24V
L Input LOW Current -1.6 mA Ve =MAX.,VIN=04V
| Qutput Short Circuit Current -10 -27.5 mA 93164/54164 Ver = MAX
0s (Note 3) -9.0 275 | mA | 93164/7a164 | YCC T MAX.
Y lock) = 0.4V = .
. Supply Current 30 mA In(clock) 4 Vee = MAX
37 64 mA V|IN(clock) = 24V | (Note 4)
SWITCHING CHARACTERISTICS (Tp = 25°C)
LIMITS
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX.
fmax Maximum Input Count Frequency 25 36 MHz Cp=16pF
Turn On Delay Clear to 24 .36 : CL=16pF
tPHL ns
Outputs 28 42 CL=50pF |Vcc=50V
. Turn Off Delay Clock to 8.0 17 27 C=15pF | R =800Q
ns
PLH Outputs 10 20 30 CL = 50 pF | (See Fig. A)
Turn On Delay Clock to 10 21 32 C_=16pF
PPHL - ns
Outputs 10 25 37 Cp=50pF

NOTES:

(1) For conditions shown as MIN. or MAX,, use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Vgc = 5.0 V, 25°C.

(3) Not more than two outputs should be shorted at a time.

(4) Measured with outputs open, serial inputs grounded, and a momentary ground, then 4.5 V, applied to clear.
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TTL/MSI « 93164/54164, 74164

TYPICAL CLEAR, INHIBIT, SHIFT, CLEAR AND INHIBIT SEQUENCES

CLEAR j f
A il
SERIAL{ ! [ S| I
INPUTS i
PR E—
oo~ (LML LML UL LU
1

(]
Qp ___-} ' ' l
S | |
ac 771 | B |

ap 71 LI L
OUTPUTS
=1 [—"‘-‘ I-'—*l
Qg L

ar ] 1
ag ___1 |
oy -1
|
CLEAR CLEAR

PARAMETER MEASUREMENT INFORMATION
SWITCHING CHARACTERISTICS

AANDB vee ouTPUT
PULSE ?
GENERATOR
+—
N an RL = 800 &
8 ugf—o
cLock acl—o
PULSE cLock dof—o0
GENERATOR 5
acf—o,
onf—> c*
CLEAR
CLEAR ] -
PULSE
GENERATOR

*Cy includes probe and jig capacitance.

TEST CIRCUIT

£¢

CLEAR
PULSE
GENERATOR
{PRR < 1 MHz)

15V

cLock
PULSE
GENERATOR

(PRR < 1 MHz)

SERIAL INPUTS
A AND B PULSE
GENERATOR

(PRR < 1 MH2z)

|
|
|
|
T
1
|
1 1
{ !
| |
\ ]
|

' )
l {
-

|
} [}
] 1*— tsetup —
—f l— tpHL —o| tpLH to— —eitpyLe—
: {See Note 3} : - —|— —=Vou
Qp OUTPUT | \ |
(See Note 2) 15V 15V 5V

VOLTAGE WAVEFORMS

NOTES:

1. The pulse generators have the following characteristics: t, < 10ns, tf < 10ns, duty cycle < 60%, ZgoyT = 5012,

2. Qp output is illustrated. Relationship of serial input A and B data to other Q outputs is illustrated in the typical shift sequence.
3. Outputs are set to the HIGH level prior to the measurement of tpyy  from the clear input.

Fig. A SWITCHING TIMES
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TTL/MSI 93165/54165, 74165
8-BIT PARALLEL TO SERIAL CONVERTER

DESCRIPTION - The 93165/54165, 74165 is an 8-Bit Serial Shift Register which features parallel-in
access to each stage, gated clock input, complementary outputs from the last stage and input clamp
diodes. Parallel-in access to each stage is made possible by eight individual direct data inputs which are
enabled by a LOW level at the shift/load input.

Clocking is accomplished through a 2-input positive-NOR gate, permitting one input to be used as a
clock-inhibit function. Holding either of the clock inputs HIGH inhibits clocking, and holding either
clock input LOW with the load input HIGH enables the other clock input. The clock-inhibit input
should be changed to the HIGH level only while the clock input is HIGH. Parallel loading is inhibited
as long as the load input is HIGH. When taken LOW, data at the parallel inputs are loaded directly into
the register independently of the state of the clock.

Typical power dissipation is 210 mW and maximum input clock frequency is typically 26 MHz.

PIN NAMES LOADING
AtoH Parallel Inputs 1U.L.
Sy Serial Input 1U.L.
CP Clock Input 1U.L.
SL Shift Load 2 U.L.
CLOCK INHIBIT Clock Inhibit 1U.L.
Q. QH Outputs 10 U.L.
NOTE: 1 U.L,=40uA HIGH/1.6 mA LOW.
LOGIC DIAGRAM
PARALLEL
INPUTS
A
/ A B Cc D E F G H \
PRESET! PRESET PRESET] PRESET] PRESET] PR‘ESET PRESET PRESET]|
s Qp s Qg s Qg s Qp s Qe s Qf s Qg s Qy “‘OUg:UT
CLOCK CLOCK rd CLOCK CLOCK CLOCK CLOCK cLocKk | CLOCK
R T, R 3y R Q¢ R Tp R T R T R Tg R Ty ougePuT
CLEAR CLEAR CLEAR CLEAR CLEAR | CLEAR | [CLEAR CLEAR H
— - > = >3 p —T =
SERIAL SHIFT/ CLOCK CLOCK
INPUT  LOAD INHIBIT

LOGIC SYMBOL

15 11 12 13 14 3 4 5 6
CLOCK A 8 C D E F G H
INHIBIT
1—s,
2——cP 93166/54165,74165
10— S
Q

i

9

Vee =PIN 16
GND =PIN 8

CONNECTION DIAGRAM
DIP (TOP VIEW)

CLOCK
INHIBIT

FLATPAK (TOP VIEW)

by —— £ Veclo 2 16
o s [ SroeRE ] 15
E m— | o 14
oY e C =1
[ m— B e 12
(g A e 11
7 sk 10
8 [l GND " m—

Positive Logic: See Description.
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TTL/MSI « 93165/54165, 74165

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature

Temperature (Ambient) Under Bias

V¢ Pin Potential to Ground Pin

*Input Voltage (dc)

*Input Current (dc)

Voltage Applied to Qutputs (Qutput HIGH)

-65°C to +150°C
-565°C to +125°C
-05Vto+7.0V
-05Vto+55V

~-30 mA to +5.0 mA
-0.5 V to +V ¢ value

Output Current (dc) (Qutput LOW) +30 mA
*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
RECOMMENDED OPERATING CONDITIONS
PARAMETER 93165XM/54165XM 93165XC/74165XC UNITS
MIN. TYP. MAX. MIN. TYP. MAX.

Supply Voltage Voo 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °C
Normalized Fan Out from Each HIGH Level 20 20 UL

Qutput, N LLOW Level 10 10
Input clock frequency, fejock 0 20 0 20 MHz
Width of clock input pulse, ty(clock) 25 25 ns
Width of load input pulse, ty(10ad) 15 15 ns
Clock-enable setup time, tgeryp (See Fig. 1) 30 30 ns
Parallel input setup time, tserup (See Fig. 1) 10 10 ns
Serial input setup time, tgetyp {see Fig. 2) 20 20 ns
Shift setup time, tggtyp (See Fig. 2) 45 45 ns
Hold time at any input, thoid 0 0 ns

X=package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER MIN. TYP. MAX. UNITS TEST CONDITIONS (Note 1)
{Note 2)
VIH tnput HIGH Voltage 2.0 Volts Guaranteed Input HIGH
Threshold Voltage
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW
Threshold Voltage
Vebp Input Clamp Diode Voltage -1.5 Volts Vee = MAX., iy = -12 mA
VOH Output HIGH Voltage 2.4 Voits Ve = MIN., gy = -800 uA,
ViH=20V, V) =08V
VoL Output LOW Voltage 04 Volts Vee = MIN,, Ig =16 mA,
VIH=20V,V|)L=08V
1y Input Current at MAX. 1.0 mA Vee = MAX, VN =55V
Input Voltage
4
| e [ St B | Ve
e Input LOW Other inputs -1.6 mA Vee = MAX., Vi = 0.4 V
Current Load Inputs -3.2
los Output Short Circuit Current -20 -55 mA 93165/54165 Ve = MAX.
(Note 3) -18 -65 mA 93165/74165
lce Supply Current (Note 4) 42 63 mA Vee = MAX.
NOTES:

(1) For conditions shown as MIN, or MAX,, use the appropriate value specified under recommended operating conditions for the applicable

device type.

(2) Typical limits are at Vgc = 5.0 V, 25°C,
(3) Not more than one output should be shorted at a time.
(4) With the outputs open, clock inhibit and shift/load at 4.5 V, and a clock pulse applied to the clock input, |cc is measured first with the

parallel inputs at 4.5 V, then with the parallel inputs grounded.
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TTL/MSI « 93165/54165, 74165

SWITCHING CHARACTERISTICS (T = 25°C)

LIMITS
SYMBOL PARAMETER MIN. TYP. MAX. UNITS TEST CONDITIONS
frmax Max. Input Count Frequency 20 26 MHz
1 31
PLH Load Input to Any Output 2 40 ns
tPHL 27 Vee=50V
1 24 _
::;:t Clock input to Any Output 2? 31 ns CL=15pF
R =400
tPLH 1 17 Figs. 1 Thru 3
tPHL H Input to Qn Output 24 36 ns (See Figs. ru 3)
tpi H — 18 27
t s
tPHL H Input to Qp Outpu 18 27 n

TYPICAL SHIFT, LOAD, AND INHIBIT SEQUENCES
cLock

CLOCK INHIBIT
SERIAL INPUT

SHIFT/LOAD

Fg___ﬂ'g‘l

il g

(e}
r‘a

=

DATA <

m
'_lg

n

o

LL

JRUR A N (O A S o

~

outPuTQy ~ T HoH L JRLLRLLTHL

ouTPUTTY ~ 777 [ e I e
Jo—INHIBIT—ofe——————SERIAL SHIFT ——————

LOAD

PARAMETER MEASUREMENT INFORMATION
SWITCHING CHARACTERISTICS

—_—— e 3V

CLOCK INHIBIT (Disable while

INPUT sV clock 15 high)
1

ov

e —da—ot Ty
vt ’f\sv %|5v 7(,5\,
| o oy
o 1 oo S N
FAND H | | )
mPUTS 15y 15V 15V | 15y 1 |
e e s 21 d | d \ !
. av
i ' [ [t I /
o b tatosal T v
SHIFT/ I ! |
iy ' | i !
| | - — =~ — = — 4 ————ov
1P o iy t‘—’:— oL oLH 1~——|| r-—vt—'m oL ~ta—] Vou
! )
ouTPuT 0y : : : : : 1
t
! v
S5 == VoL
toem —k—-{ [P | k—-l‘—-'m PLn e to—tt— o v
{ | ] [T T Yom
ouTPUT T
VoL
NOTES:

1. The remaining six data inputs and the serial input are LOW.
2. Prior to test, HIGH level data is loaded into H input.
3. The input pulse generators have the following characteristics:
t <10 ns, t < 10 ns, PRR < 1 MHz, duty cycle < 50%, Z,,+ = 50 £, When testing 5., vary clock PRR.

Fig. 1 VOLTAGE WAVEFORMS

3v
SHIFT/ 15V
LoAD d

A Y . e . D D e e — = =0V

Tty ourruT v
| av
SEAAL 189 15V AL
oo ! ~ ~—ov £row outeur
| —_ H" ey e 3y UNDER TEST
L\
CLOCK 15V LE-2Y v
Suoer |
ov

n
NOTES:
1. The eight data Inputs and the clock-inhibit input are LOW.
Results are monitored at output Qp at tp + 7.
2. The inputs pulse genserators have the following characteristics:
ty <10 ns, tf < 10 ns, PRR < 1 MHz, duty cycle < 50%, Z5,¢ ~ 50 2.

Fig. 2 VOLTAGE WAVEFORMS

*CL includes probe
and jig capacitance:

Fig. 3 LOAD CIRCUIT FOR SWITCHING TESTS
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TTL/MSI 93176/54176, 74176

93177/54177,74177

BCD DECADE/4-BIT BINARY COUNTER

SE ANNOUNCED

DESCRIPTION — The 93176/54176, 74176 is a Decade Counter that can be connected in BCD
counting mode, in a divide-by-two and divide-by-five configuration, or in the bi-quinary mode. The
93177/54177, 74177 can be connected as a divide-by-two, eight, or sixteen counter. Both counters
feature strobed paraliel-entry capability. A LOW at the Data Strobe inputs transfers the data at the
parallel inputs to the outputs. Each counter is provided with a reset input, which when LOW resets
the outputs to LOW state. The counting operation is performed on the negative going edge of the
clock pulse,

LOGIC DIAGRAM 93176/54176, 74176

I—_ 3
— o — al—4 — Q ‘ﬂlED 4 Q ’-—1
CLOCK 1 L
o——————+—0] -0 e o
— 6] o K a — K af K a
Sp Ry ’—1 Sp RDF Sp Ry Sp Rp
. 5 o ] Q [ Q
CLOCK 2
o | T

DATA STROSE

RESET

[e) [e) o)
0p Og D¢ Op
93177/54177, 74177
Qp Qg Qc 9%
—J Oj J Q J Q J Q _j
CLOCK 1 | o
——1 K [ef K ap- K Qf— K Q-
Sp Rp Sp Ry Sp Rp s ®p
I I 1
DATA STROBE
RESET
b S J»
Da O8 Oc Op

LOGIC SYMBOL

4 10 3 1

| | |

Oa P Dc Do
DstroBE
8 ——¢,

C2

93176 » 93177

R
D on 0g Qs 0

I

5 9 2 12

Pin numbers are shown for DIP only.

CONNECTION DIAGRAMS
DIP (TOP VIEW)

FLATPAK (TOP VIEW)

1 [_JoeraoseVee S R
2 % Rol 113
s oc "™ R0
4 [oa Do : 1
s [__Joa gl 10
6 [ Qg 9
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TTL/MSI 93178/54178, 74178

93179/54179, 74179
4-BIT SHIFT REGISTERS

TO BE ANNOUNCED

DESCRIPTION — The 93178 and 93179 are 4-Bit Shift Registers with both serial

L ) LOGIC SYMBOL
and parallel data entry capability. The 93179 features a direct reset (Rp), and a
Doyt tine in addition to the available outputs of the 93178. The truth table
below indicates the three possible control states: shift right, parallel entry and 2 1 13 a 2 1 14
hold. The clock line is buffered to minimize input clock loading. All changes | | | | LIJ [
occur on the negative-going clock transition. Since data transfer is sync- CLOFCAK Dg D¢ Dp 1—d 704 D8 D¢ Do
hronous with the clock, data may be transferred in any serial/parallel input/out- §’j 0g 6 —grock
i i 93178 4:] s 93179 apjp— 12
put relationship. 191: ﬁg':g 13 fg'i{
Qp Qs QOc Qp s 3,5 0g Qc Qp
I IR
TRUTH TABLE o8 B0 e
CONTROL STATE LOAD SHIFT
Pin numbers are shown for DIP only.
Hold L L
Parallel Entry H L CONNECTION DIAGRAM
Shift Right L H DIP (TOP VIEW)
Shift Right H H
1R Vee ’;I 16
14
LOGIC DIAGRAM 2 [: Dg oc s
" g l: Da oo ] 4
aa s ac ap : 4 [ os SHIFTb 13
. ? sL ? T s[]aa o] 12
‘*"’D"—‘—__'T“__—_T‘ I S 10
193179/54179, 74179 ONLY) é L 6 6 H o 6 E CLOCK Qp ] 11
R, R, LOAD
Se ° s¢ ®a sc fo sc o 7 E Og LOAD j 10
o] s
8 [Jano ac[] e
Rcc 5}—}— RCC GH.-
CLOCKE T T
93178/54178, 74178 93179/54179, 74179

FLATPAK (TOP VIEW)

o r T
*
1 Bs Vee 14 1% Vecf— 16
2 [ N o ) m— 7Y mmans T
I s [—]os N 1) 3] Pa oo 14
SHI!
HIFY L L . an  smiET }::I “ L — 1 SHIFTL ] 13
s [_Jclock  Qp :' 10 Y m— Gpf—J 12
LoAD ‘ l 6[Jo toao[ o 6 ] cLock ool n
& Py 4 $ £ 7[_Jeno ol ] s 7] Loapf— ] 10
o * e 0 % s Jono acf— s
{93179/54179, 74179 ONLY)
93178/54178, 74178 93179/54179, 74179
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TTL/MSI 93180/54180, 74180
8-BIT PARITY GENERATOR/CHECKER

DESCRIPTION — The93180/54180 or 74180 are monolithic, 8-Bit Parity Check/Generators which
,feature control inputs and even/odd outputs to enhance operation in either odd or even parity
applications. Cascading these circuits allows unlimited word length expansion. Typical applica-
tion would be to generate and check parity on data being transmitted from one register to

another. Typical power

dissipation is 170 mW.

As with all Fairchild TTL products, all inputs are diode-clamped to minimize transmission-line
effects and simplify system design.

PIN NAMES
lgto iy

Po

Pg

£Qp

Qg

Parity Inputs

Odd Parity Input
Even Parity Input
Sum Odd Qutputs
Sum Even Outputs

Note: 1 U.L.= 40 uA HIGH/1.6 mA LOW

TRUTH TABLE

LOADING
1 U.L.
2 U.L
2U.L
0uU.L
10 U.L.

INPUTS OUTPUTS
T OF 1's AT £ T
0THRU7 | EVEN 1 ODD | eyen | oDD
EVEN H L H L
oDD H L L H
EVEN L H L H
obD L H H L
X H H L L
X L L H H
X = irrelevant
LOGIC DIAGRAM
(o
1
X EVEN
OUTPUT
2
3
S >
a q
® L outeoT
B
L5
wror ©
|EN\1>EUNT o

LOGIC SYMBOL

9 10 11 12 13 1

HEERREE

lo Iy 12 I3 1 g IG I7

4 —P,
93180/54180, 74180
3—Pg

Qg £0g

|

8 5

Vee = Pin 14
GND =Pin 7

CONNECTION DIAGRAM
DIP (TOP VIEW)

FLATPAK (TOP VIEW)

15 n ﬁ - 14

3 P 14 fmad 12
1 Po ‘s fedl 12
5 L 20 12 [l 10

6 hd 0G0 1o ' el 9

Positive logic: See truth table.
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TTL/MSI « 93180/54180, 74180

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) N
Storage Temperature -65°C to +150°C
Temperature (Ambient) Under Bias -55°C to +125°C
V¢ Pin Potential to Ground Pin -05Vto+7.0V

*Input Voltage (dc) -0.5V to +5.5 V
*Input Current (dc) -30 mA to +5.0 mA
Voltage Applied to Qutputs {(Qutput HIGH) -0.5 V to +V¢ value
Output Current {dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
RECOMMENDED OPERATING CONDITIONS

93180XM/54180XM 93180XC/74180XC
PARAMETER UNITS
MIN, TYP. MAX. MIN. TYP. MAX.

Supply Voltage Vo (See Note 4) 4.5 5.0 5.5 4.75 5.0 5.26 Volts

Operating Free-Air Temperature Range -55 25 125 0 25 70 °C
LOW Level 10 10

Normalized Fan Out from Each Output, N U.L.
HIGH Level 20 20

X=package type: F for Flatpak, D for Ceramic Dip, P for Plastic DIp. See packaging Information Section for packages available on this product.
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Uniess Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS | TEST CONDITIONS (Note 1) | _"=ST_
MIN. {Note 2) MAX.
ViH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voitage 1
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage 1
Vce = MIN,, Igy = -800 kA,
\Y Output HIGH Voltage 2.4 Volts 1
OH P g Vig=20V, V| =08V
Voo = MIN., IgL = 16 mA, i '
VoL Output LOW Voltage 0.4 Volts cc oL 1
ViH=20V,V|L=08V
| Input HIGH Current at 40 MA Ve =MAX, ViN=24V 9
IH Each Data Input 1.0 mA Veg = MAX, VN =55V
| input HIGH Current at 80 pA Voo = MAX, ViN =24V )
IH Even or Odd Input 1.0 mA Voo = MAX., VIN=55V
Input LOW Current at
! -1.6 mA Vee = MAX., ViN = 04 V 2
I Each Data Input cC IN
{nput LOW Current at _ _
1 _ Ve =MAX,VIN=04V 2
I Even or Odd Input 3.2 mA
Output Short Circuit Current - —
los 20 55 mA 93180/54180 Vee = MAX. 3
(Note 3) -18 —55 mA 93180/74180 -
180/74180
Icc Supply Current 34 49 mA 93180/7418 Ve = MAX. 3&4
34 56 mA 93180/54180
SWITCHING CHARACTERISTICS (Tp = 25°C}
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX. FIGURE
tpLH Data Input to 40 60 Vee=5.0V
ns
tPHL Z Even Output 45 68 CL=156pF A
tpL H Data Input to 32 48 R =400
ns
tPHL Z Odd Output 25 38 ‘ Odd Input Ground
tpLH Data Input to 32 48 ns Vee=5.0V
tPHL T Even Output | 25 38 CL=156pF A
tPLH Data Input to 40 60 ns R = 4000
tPHL T Odd Qutput 45 68 Even Input Ground
tPLH Even or Odd Input to 13 20 ns Ve =50V
Z Even or £ Odd Output Ci =15 oF A
Even or Odd Input to 70 10 RL _ 4059
PHL Z Even or £ Odd Output ’ ns L=

NOTES

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the particular
circuit type.

(2) Typical limits are at Voe = 5.0 V, 25°C,

(3) Not more than one output should be shorted at a time.

(4) These voltage values are with respect to network ground terminal.
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TTL/MSI « 93180/54180, 74180

PARAMETER MEASUREMENT INFORMATION

dc TEST CIRCUITS*

Vee Vee
- T - - T
L..._I ——
oDD ODD
— 14 —1 11
| Q
. TEST zZQ oL L 1 z
H1 ber 12 even [ Test 2 even|T
1 truth [ '3 TRPg?_ . 'IH_’ — '3 OPEN
Vv TABLE H SEE | ]
o~ —1" za || TABLE VIN 01 noTES a o]
—'s opD loH e —{'s ODD
—1 s @‘9 — ls
— 17 — 17
EVEN VouTt EVEN
—— _L J_ I e &
b— — d e
= = =
NOTES:
1. Each output is tested separately.
2. Odd and even inputs are each tested for ||y and
11 with both an even-code and an odd-code
applied at the data inputs,
Fig. 1 Fig. 2
Vce Vee
T‘ lce 24V T* ice
= ODD OoDD
- -
‘o — o
—a 11 —1h
12 za —1 12 zQ
— EVEN OPEN EVEN
- I3 SEE —] 13 OPEN
OPEN § - NOTES < 1,
4 zZ0 -4 zQ
—i5 oDD —1 I5 obD [
. P los s
_J 7 — 1y
N even N} EVEN
i_ = .I.

NOTES:
1. Each output is tested separately.
2. When testing I ¢ both outputs are open.

Fig. 3

Fig. 4
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TTL/MSI « 93180/54180, 74180

PARAMETER MEASUREMENT INFORMATION (con't)
SWITCHING CHARACTERISTICS
o h Vee OUTPUT
I 3 --- ——————————n
ObD
Io : R |
h I :
zQ
SEE ] i
2 EVEN |
PULSE | _TEST I ! |
GENERATOR TABLE 3 ‘ T c |
(See Note 1) AND I4 zQ [ |
NOTES | 0oDD 1 = = |
5 1 LOAD CIRCUIT 1 |
Is A
] [ e mm—— - - - - - - ————
7 EVEN ) LOAD CIRCUIT 2 i
] J- ¢ (SAME AS 1) !
L . | e e e |
*C| includes probe and jig capacitance.
TEST TABLE?
— tp M-
! ! INPUT CONDITIONS | oquTPUT
b— - - - — VGEN
o ! APPLY PULSE | GND | TESTED
90% i
1.5V : 0 OoDD T EVEN
tp > 0 1 ODD | £ EVEN
| 2 ODD | I EVEN
! ‘L — — - — VoH 3 oDD Z EVEN
NON-INVERTING ! 15V ' 15V 4 ODD | T EVEN
] . .
FUNCTIONS X | h 5 obD T EVEN
! ]
.! tPHL M- VoL 6 ODD £ EVEN
| 1 7 OoDD T EVEN
—» tPHL !‘_. ' v 0 OoDD | = ODD
— tpLn Y OH 1 obb | = oDD
'
INVERTING 15V 185V 2 oDD £ ODD
FUNCTIONS 3 OoDD z ODD
— ——-— VoL 4 OoDD | = ODD
5 obD z ODD
VOLTAGE WAVEFORMS 6 oDD z ODD
7 OobD z ODD
EVEN (4] Z EVEN
NOTES: OoDD NONE | Z EVEN
1. The pulse generator has the following characteristics: Vgen =3V, EVEN NONE = ODD
t7=tg= 10 ns, ty = 500 ns, PRR = 1 MHz, and ZgyT ~ 50 Q.
2. Inputs not specified are open. obD 0 z ObD
TRepeat all but the last 4 tests with the
even input grounded.
Fig. A — SWITCHING TIMES
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TTL/MSI 93H183/54H183, 74H183
HIGH SPEED DUAL CARRY/SAVE FULL ADDER

DESCRIPTION — The 93H183/54H183, 74H183 features two independent, high speed, Full

Adders.

Typical average sum and carry propagation delay times are 11 ns.

Each adder has an

individual carry output from each bit for use in multiple-input, carry/save techniques to produce
the true sum and true carry outputs.

PIN NAMES LOADKIG (Note a)
1A,1B,1C,, 2A, 2B, 2C, Inputs 3.75 U.L.
1Cn+1, 1Z, 2Cn4q, 22 Outputs (Note b) 125 U.L.
NOTES:
a. 1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW.
b. 12.6 U.L. is the LOW drive factor and 25 U.L. is the HIGH drive factor.
TRUTH TABLE
INPUTS OUTPUTS

Ch | BlA}Z | Chti

L L L L L

L L H H L

L H L H L

L H H L H

H L L H L

H L|H|L H

H H L L H

H H H{ H H

LOGIC DIAGRAM
(EACH ADDER)
Cn % Cnet
INPUTS ¢ B % l
OUTPUTS
L~

v

PUUU U

LOGIC SYMBOL

1 3 4 13 12 11

L]

1A 1B 1C, 2A 2B 2C,
93H183/54H183, 74H183

1Cns1 13 st 23

LT

5 6 10 8
Ve = Pin 14
GND = Pin 7

CONNECTION DIAGRAMS

DIP (TOP VIEW)

g
2]
a[fre 2w, [ Ju
5[]
s[]
gm

FLATPAK (TOP VIEW)

U 1 I I ¥ 4 14
2 Y == TF
3]s 28 ) 12
4 ol €1 2¢, o 11
5 [ Crit1 st [l 10
6 L ™= gD 23 NC Kol 9

71

ll |l

NC — No internal connection
Positive logic: See truth table
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HIGH SPEED TTL/MSI « 93H183/54H183, 74H183

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature -65°C to +150°C
Temperature {Ambient) Under Bias ~55°C to +125°C
Ve Pin Potential to Ground Pin -0.5V to+7.0 V
*Input Voltage (dc) -0.5V to +5.5 V
*Input Current (dc) ~-30 mA to +5.0 mA
Voltage Applied to Outputs (Qutput HIGH) -0.5 V to +V g value
Output Current (dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.

RECOMMENDED OPERATING CONDITIONS

93H183XM/54H183XM 93H183XC/74H183XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Ve (See Note 4) 4.5 5.0 5.5 4,75 5.0 5.25 Volts_
Operating Free-Air Temperature Range -55 25 125 0 25 70 °c

X=package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER VP, UNITS TEST CONDITIONS (Note 1) FIGURE
MIN. | {Note 2) | MAX,
VIH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Threshold Voltage 1
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Threshold Voltage 2
VOH Output HIGH Voltage 2.4 Volts | Vo =MIN,, IgH ==-1mA, V=20V 1
VoL Output LOW Voltage 0.4 Volts Vee=MIN, lopL=20mA, V| =08V 2
150 uA Vee = MAX., VIN=24V
liH Input HIGH Current Any Input 3
1.0 | mA Voe = MAX., VN =5.5V
hL Input LOW Current -6.0 mA Ve = MAX, VN =04V, Any Input 3
| Output Short Circuit Current 40 100 A Ve = MAX 4
0s {Note 3) m cc )
| Supply C HIGH 40 A | VECTMAX. VIN=45V, 5
. m
CcH upply Current All Outputs HIGH
48 69 mA 93H183/54H183 | Voo = MAX,, VN=0V
lccL Supply Current LOW cc IN 5
48 75 mA 93H183/74H183 | Al Outputs LOW
SWITCHING CHARACTERISTICS (Tp = 25°C)
SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS TEST
MIN. TYP. MAX. . FIGURE
tPLH Turn Off Delay Input to Qutput 10 15 ns Veeg=5.0V
CL =25pF A
tPHL Turn On Delay Input to Output 12 18 ns R = 2800
NOTES:

(1) For conditions shown as MIN. or MAX,, use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Vog = 5.0 V, 26°C.

{(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second.

(4) Voltage values, except interemitter voltage, are with respect to network ground terminal.
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HIGH SPEED TTL/MSI « 93H183/54H183, 74H183

DC TEST CIRCUITS*

Vee

r~

JoH
Vin 0— B

Cos J—0
v
Co OH T

Each output is tested separately.

Fig. 1 — Vi, VOH

PARAMETER MEASUREMENT INFORMATION

Vee

™~

Cat1 —0

je— 'g<
i1

Each output is tested separately.

Fig. 2— Vy, VoL

Each output is tested separately.

Fig. 4 — lpg

"
|

TEST TABLE
45V Vee
T APPLY V)N, CONDITIONS ON
] MEASURE OTHER INPUTS
A hH/liL 45V GND
‘KH s oren B, Ch NONE
—> SEE
(Do I e A Y cn
" ' S o NSRIE B Bc
Ln
. on AT, NONE
= = Cn A
NONE A, Cp
Each input is tested for both combina- A, B NONE
tions of states of the other inputs. A B
Cn B A
Fig. 3. — 4, L NONE A, B
Vee Vee
T IceH lTl lceL
A A
z I OPEN
45V O 8 ViN O— B
Cari—0 Cot1 f— OPEN
Cn

1

Both adders are tested simultaneously.

Fig. 5 — lccH. lccL

*Arrows indicate actual direction of current flow. Current into a terminal is a positive value.
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HIGH SPEED TTL/MSI « 93H183/54H183, 74H183

PARAMETER MEASUREMENT INFORMATION
SWITCHING CHARACTERISTICS

v i
3v cc ouTPUT ! 30% 0% !
1 ) INPUT i 15V 15V
1
1 10% 10% ov

SEE
PULSE E _\_
GENERATOR TEST

TABLE
{ See Note ) Cnt1 o

I *Cy =26 pF
i |
i
|
. | v

T oH
|

» i i H OUTPUT

Cy incluees probe and jig capacitance, WAVEFORM 2 : 1.5V 15V

[ T NS
i

(
(
NOTE: o oL
The generator has the following characteristics: PRR = 1 MHz, Z5¢ = 5082,

>

QUTPUT
WAVEFORM 1

TEST CIRCUIT VOLTAGE WAVEFORMS

Fig. A — SWITCHING TIMES

TEST TABLE FOR FIG. A (EACH ADDER)

TEST. APPLY APPLY APPLY outTPuT OUTPUT
NO. PARAMETER PULSE v GND UNDER WAVEFORM
- GENERATOR TEST
! PLH A B.Cn z 1
2 tPHL
3 tPLH A B Cn z 2
4 tPHL
5 PLH A Cn B b 2
6 tPHL i
7 tpLH A B, Cp z !
8 PHL
9 PLH
A B [¢ [ 1
S e n n+1
1" tPLH .
A c B c 1
12 PHL ° ! -
1
13 PLH . B A, Cp z 1
14 tPHL
15 tPLH B A Cn z 2
16 tPPHL
t
17 PLH ) B Cn A z 2
18 tPHL S
19 tPLH B A, Cp b 1
20 tPHL —
21 tPLH B A Cn Cn+1 !
22 tPHL
23 tPLH B Cn A Cn+1 !
24 PHL :
k¢
25 PLH Cn A B T !
26 ‘ tPHL
27 __PLH Cn A B z 2
28 tPHL R
23 tPLH Cn B A z 2
30 tPHL —_—
31 tPLH Cn AB T )
32 tPHL —
33 tPLH
C, A B Ch+1 1
34 tPHL, °
35 t
PLH Cn B A Cn+t 1
36 tPHL
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TTL/MSI 93190,/54190, 74190

93191/54191, 74191
UP/DOWN DECADE AND BINARY COUNTER

DESCRIPTION — The 93190/54190, 74190 and 93191/564191, 74191 are Synchronous Up/
Down Counters with enable control presetting facility, single line up/down control, cascading
for multi-decade operation and buffered inputs. The 93190/54190, 74190 is a BCD counter,
while the 93191/54191, 74191 is a 4-bit binary counter. Synchronous operation is provided by
having all flip-flops clocked simultaneously so that the outputs change coincident with each other
when input conditions are met. This mode of operation will eliminate the output counting spikes
which are normally associated with asynchronous (ripple clock) counters.

A HIGH at the enable input inhibits counting. A LOW at the enable input and a LOW-to-HIGH
clock transition triggers the four master/slave flip-flops. The enable input should be changed only
when the clock is HIGH. The down/up input determines the direction of the count. When LOW,
the count goes up; when HIGH, the count goes down.

These counters are fully programmable. The outputs may be preset to any state by placing a LOW
on the load input and entering the desired data at the data inputs. The output will change to agree
with the data inputs independently of the state of the clock input. This feature allows the counters
to be used as modulo-N dividers by simply modifying the count length with the preset inputs.

Two outputs have been made available to perform the cascading function: ripple clock and
maximum/minimum count. The latter output produces a HIGH level output pulse with a duration
approximately equal to one complete cycle of the clock when the counter overflows or under-
flows. The ripple clock output produces a LOW level output pulse equal in width to the LOW
level portion of the clock input when an overflow or underflow condition exists. The counters can
be easily cascaded by feeding the ripple clock output to the enable input of the succeeding counter
if parallel clocking is used, or to the clock input if parallel enabling is used. The maximum/
minimum count output can be used to accomplish lookahead for high speed operation.

Power dissipation is typically 325 mW for either the decade or binary version. Maximum input
clock frequency is typically 25 MHz and is guaranteed to be at least 20 MHz.

LOGIC SYMBOL
1" 15 1| '|I0 T
L A B C D
a—Q&
14 —{ CP 93190/93181 MAX/MIN f— 12
5 ——] DN/
PV @ 0g o g
13 3 2 6 7
Vee = Pin 16
GND =Pin 8

93190/64190, 74190
93191/54191, 74191

CONNECT!ON DIAGRAM
DIP (TOP VIEW)

PIN NAMES LOADING
L Load Input 1U.L.
A,B,C,D Paraliel Input 1 U.L.
E Enable Input 3 U.L.
CP Clock Input 1 U.L
DN/UP Down/Up Input 1 U.L.
R/IC Ripple Clock Output 10 U.L.
Qa. Qg. Qc, Op Parallel Output toOU.L.
Max/Min Max./Min. Output 10 U.L.

1 Unit Load (U.L.) =40 A HIGH/1.6 mA LOW
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FLATPAK (TOP VIEW)

L m——
L] m—
3 e
L —
G m—
L) m—
[ m—
8

Asynchronous inputs:
LOW input to load sets Qp = A,
Qg =8,0c=C,and Qp =D

; Vee R 16
Qg A 15
Qp [ w— B
3 RIC o 13
DN/UP vaxmin [ 12
Qc e 11
Qp ciJ10
GND o 9




TTL/MSI « 93190/54190, 74190 « 93191/54191, 74191

LOGIC DIAGRAMS

DOWN/ DATA  ENABLE DATA DATA DATA DOWN/ DATA  ENABLE DATA DATA DATA
CLOCK  UP INPUT A G INPUT B INPUT C INPUT D LOAD CLOCK  LP INPUT A G INPUT B INPUT C INPUT D LOAD
3] ) [ L
L 1 4 L -
-+ 5
L [ - B 1
| ‘ . 1
I G I -
' i 1 i i -
0 Y {000 07 |0 .
| | | 1
: 4 CLOCK K
ey |
PPELE MAXIMIN oureuT [N ouTPUT Og OUTPUT Q¢ OUTPUT Qp s '%‘Jé’éﬂ#“ OUTPUT Gy OUTPUT Qg OUTPUT Qg ouTPUT O
DECADE COUNTER BINARY COUNTER
93190/54190, 74190 93191/54191, 74191

TYPICAL LOAD, COUNT, AND INHIBIT SEQUENCE

LOAD
. — — T — — — v— — — —— w— — —
AT - - _-—--_-—_-—Z-_-Z
.
a_|—r—"1————————————
DATA e e e e e — — —

T
!
i
1
INPUTS c_,ﬁl_
b | Ir
—
crock LWL LU
Ik -
DOWN/UP ul 1| '
! I
ENABLE : 1 l
; h
Qa_a ] _I_u—Li_:J_I_J——I_I_
i T !
.
| .
. ; P — The following sequence is illustrated:
] T 1. Load (preset) to BCD seven.
l 1 A K .
; : : 2. Countup to eight, nine (maximum), zero, one, and two.
1
! - f 3. Inhibit,
i i o 4. Count down to one, zero (minimum), nine, eight, and seven.
1 ' t
174 0 12 2 12,% 0o 9 8 7
| |b——count UP-—olklNHm.'T—vl l——count pown

DECADE COUNTER
93190/54190, 74190

DowN/UP : ¢
ENABLE
Il L e h \
=z : i The followi e nce is illu :
a1 ] : : — ollowing sequence !?I stra.ted
. ' i 1. Load {preset) to binary thirteen.
. L T . .
‘3(;‘ ; ! : 2. Count up to fourteen, fifteen {(maximum), zero, one, and two.
- — i L
maxmIN T DL o T : H M 3. Inhibit. . 5
- B H 4. Count down to one, zero (minimum), fifteen, fourteen, and thirteen.
RIPPLE CLOCK __f 11 1 . [ LI
131114 15 0 12 2 {211 ¢ 156 14 13
lOAlDF COUNT UP —‘"}_NHIBI?I COUNT DOWN —=
Lo

BINARY COUNTER
93191/54191, 74191
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TTL/MSI « 93190/54190, 74190 « 93191/54191, 74191

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature

Temperature (Ambient} Under Bias

V¢ Pin Potential to Ground Pin

*Input Voltage (dc)

*Input Current (dc)

Voltage Applied to Outputs (Output HIGH)

-65°C to +150°C
-55°C to +125°C
-0.5Vto+7.0V
-0.5Vto+55V

-30 mA to +5.0 mA
-0.5V to +V¢ value

Output Current (dc) (Output LOW) +30 mA
*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
RECOMMENDED OPERATING CONDITIONS
93190XM/54190XM 93190XC/74190XC
PARAMETER 93191XM/54191 XM 93191XC/74191XC UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Voo 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free Air Temperature Range -55 25 125 0 25 70 °c
Normalized Fan Qut from Each Output, N HIGH Level 0 20 - U.L.
LOW Level 10 10
tnput Clock Frequency, fc|ock 0 20 0 20 MHz
Width of Clock Input Pulse, tyy(clock) 25 25 ns
Width of Load Input Pulse, ty(j0ad) 35 35 ns
Data Setup Time, tsetyp (See Fig. 1 and 2) 20 20 ns
Data Hold Time, tho1d 0 0 ns

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1)
MIN. (Note 2) MAX.
ViH Input HIGH Voltage 2.0 Volits Guaranteed Input HIGH Threshold Voltage
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Threshold Voltage
Vep Input Clamp Diode Voltage -1.56 Volts Vee = MIN, Iy = —12mA
Vee = MIN,, Ign = -800 pA,
v Output HIGH Voltage 24 Volt:
OH wipy oras * | vig=20V,Vv, =08V
Vee =MIN, Igp =16 mA,
\% Output LOW Voltage 0.4 Volts
oL utey a9 VIH=20V,V|_ =08V
] Input Current at Max input Voltage 1.0 mA Veeo=MAX., ViN=b.bV
I t HIGH 40
W npu G Other Inputs LA Vee = MAX., V| = 2.4 V
Current Enable Input 120
Input LOW Other Inputs -1.6
he ned i mA Ve = MAX., VN =04V
Current Enable Input -4.8
QOutput Short Circuit Current -20 ~-65 93190/54190; 93191/54191
los mA Vee = MAX,
(Note 3) -18 -65 93190/74190; 93191/74191
lce Supply Current (Note 4) 65 105 mA Ve = MAX.
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable

device type.

(2) Typical limits are at Vo = 5.0 V, 25°C,
(3) Not more than one output should be shorted at a time.
(4) Igg is measured with all inputs grounded and all outputs open.
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TTL/MSI « 93190/54190, 74190 « 93191/54191, 74191

SWITCHING CHARACTERISTICS (Tp = 256°C)

LIMITS
SYMBOL PARAMETER UNITS A TEST CONDITIONS
MIN. TYP. MAX.
Max. Input Clock
f 20 25. MHz
max Frequency
tPLH Load Input to 22 33 ns
tPHL QAa. Qg, Q¢, Qp Output 33 50
tPLH Data Input A, B, C, D, to 14 22 ns
t Qa. Qg, Qc, Qp Output 35 50
~m |Ak:goc go|p 13 20 Vec =50V
T -
o glock onDUt io o 16 | 24 n CL=15pF
tPHL ock Qutpu ) - . RL = 40082
t
PLH Clock Input to ns {See Fig. 1 and Fig. 3 thru 7)
tPHL QA. Qg, Qc, Qp Output 24 36
tPLH Clock Input to 28 42 ns
tPHL Max./Min. Output 37 52
tPLH Down/Up Input to 30 45 ns
tPHL Ripple Clock Output 30 45
tPLH Down/Up Input to 21 33 ns
tPHL Max./Min. Output 22 33
PARAMETER MEASUREMENT INFORMATION
SWITCHING CHARACTERISTICS
ouTPUT Vee
R = 4000 <10 s~ o —al be— <i0ns

Qp, Qp,
Qg OR Op

"C, = 15pF T

INPUT
(SEE NOTE)

1 |
| | ov
*C\_ Includes probe & jig capacitance. i 1

Fig. 1 — LOAD CIRCUIT FOR SWITCHING

TIME MEASUREMENT NONINVERTING
OUTPUT
INVERTING
OUTPUT -
!
= oy | eee——— ) — - - — — Vou
—i o— <10 ns —a to— <10ns
ATA [ L I, av
ﬁ\JPUT : 90% 00% :
(SEENOTE) - 10% g% 8V TSV 10% oy

' | 1 1
"-‘semp-ﬂ' ""ssmp": N— 3v See waveform sequences in Figures 4 through 7 for propa-

.L»‘.i‘b‘% ! gation times from a specific input to a specific output. For
(SEE NOTE) VN L ov simplification, pulse rise times, reference levels, etc., have
-O‘I <10 -l }‘-<10ns v not been shown in Figures 4 through 7.
/ ------ oH
QOuUTPUT \
VoL
. Fig. 3 — GENERAL VOLTAGE WAVEFORMS FOR
Fig. 2 — SETUP TIME VOLTAGE WAVEFORMS PROPAGATION TIMES
NOTE:

The input puises are supplied by generators having the following characteristics: Z,,¢ = 5082, duty cycle < 560%, PRR < 1 MHz.
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TTL/MSI « 93190/54190, 74190 « 93191/54191, 74191

PARAMETER MEASUREMENT INFORMATION
SWITCHING CHARACTERISTICS (cont'd)

LOAD l | 1
I ]
1
ANY DATA INPUT l T I ! l
1 ]
_____ -9 t '
CORRESPONDING 1 | I I ' | |
QOUTPUT == = == == = =

NOTE: Conditions on other inputs are irrelevant.

Fig. 4 — LOAD TO OUTPUT AND DATA TO OUTPUT

LOAD l I
DOWN/UP l I

CLOCK

ENABLE G j

trL—et e
RIPPLE CLOCK 1

b Tt
i 1 oy
MAX/MIN l

NOTE: All data inputs are LOW.

J
e

t—1PLH

-
}w

L
.
i

Fig. 5 — ENABLE TO RIPPLE CLOCK, CLOCK TO RIPPLE CLOCK, DOWN/UP TO RIPPLE CLOCK, AND DOWN/UP TO MAX/MIN

DATAINPUTS — = = = = — — = — — — — — — l
(SEE NOTES 1 TO 3)

DOWN/UP |

cLocK

[ !
OUTPUTI(S) UNDER TEST —} | 1

ENABLE = LOW

NOTES:

1. To test Qpy, Qg, and Q¢ outputs of 93190/54190: Data inputs A, B, and C are shown by the solid line. Data input D is shown by the
dashed line.

2. To test Qp output of 93190/54190: Data inputs A and D are shown by the solid line. Data inputs B and C are held at the LOW logic
level.

3. Totest Qp, Qp, Qc, and Qp outputs of 93191/54191: All four data inputs are shown by the solid line.

Fig. 6 — CLOCK TO OUTPUT

LOAD Ll L_J

DATA A |
DATA B, C, AND D
(SEE NOTE) I _______________
DOWN/UP I

CLOCK l l I I
Lot L L t o et |t
- = tPLH —» o tPHL | pe—tpiH — el
MAX/MIN I | [ |

ENABLE = LOW

NOTE: Data inputs B and C are shown by the dashed line for 93190/54190 and the solid tine for 93191/54191. Data input D is shown by
the sotid line for both devices.

Fig. 7 — CLOCK TO MAX/MIN
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TTL/MSI 93196 /54196, 74196
93197/54197, 74197
HIGH SPEED DECADE AND BINARY COUNTER
TO BE ANNOUNCED

DESCRIPTION — The 93196/64196, 74196 and 93197/54197, 74197 High Speed Counters will

provide either a divide-by-two and a divide-by-five counter (93196/54196, 74196) or a divide-by- LOGIC sYMBOL
two and a divide-by-eight counter (93197/54197, 74197). The counters are fully presettable to any
output state by placing a LOW on the count/load input and entering the desired data at the data
inputs. The outputs will change to agree with the data inputs regardless of the state of the clocks. 1 4 10 3 1
These counters may also be used as 4-bit latches by using the count/load input as the strobe and <L PJ Pl J‘ Pl
entering data at the data inputs. The outputs will directly follow the data inputs when the count/ COUNT/LOAD "4 "8 "¢ "D
load is LOW, but will remain unchanged when the count/ioad is HIGH and the clock inputs are 8—01 P 43196/03167
inactive. 6 ~—0O] CPy
These high spzed counters will accept cdunt frequencies of 0 to 50 MHz at the clock 1 input and SoAR Ca 9 B¢ %
0 to 25 MHz at the clock 2 input. During the count operation, transfer of information to the T T r
outputs occurs on the negative-going edge of the clock pulse. These counters feature a direct clear 3 5 9 2 12
which, when taken LOW, sets all outputs LOW regardiess of the states of the clocks.
All inputs are diode-clamped to minimize transmission-line effects and simplify system design. -~ Vce = Pin 14
Typical power dissipation is 240 mW. Gnd = Pin 7
PIN NAMES LOADING
(Note a)
Pa. Pg, Pc, Pp Parallel Inputs 1 U.L CONNECTION DIAGRAM
CPq,CP9 Clock Inputs (Note b) 2U.L. DIP (TOP VIEW)
CLEAR Clear Input 2U.L.
COUNT/LOAD Count Load Input 1 U.L.
Qa. Qp, Qc, Op Parallel Qutputs 10 U.L.
NOTES: CounTILORD ¥0C
(a) 1 U.L.=40uA HIGH/1.6 mA LOW R
(b) CP5 — 3 U.L. on 93196 CLEAR
LOGIC DIAGRAM
93196/54196, 74196 © 93197/54197, 74197
DATAPAo__.____EDD_
oy Kj e T
CLEAR QA*%QA COUNT/ : i
CLOCK 1 T LoAD PRESET) a
CLEAR :__Li;.; Qg[——°0a
CLEAR CLOCK 1 T
‘D-T CLEAR
oaTAre " — , FLATPAK (TOP VIEW)
PRESET Q DATA Pg -—
I ag ] |
CLOCK 2 LOCK PRESg;‘ nE
L 'E)LEAR CLOCK 2 T
onrare So— o
- ’P_RTE&SE_T DATAPC
ocj>—°°c
LqT
CLEAR
DATA PR 4 ) — DATAPp
kK @p
CLEAR
Asynchrondus input: LOW input to

clear sets Qp, Qp, Q¢ and Qp LOW.
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HIGH SPEED TTL/MSI « 93196/54196, 74196 .

93197/54197, 74197

RECOMMENDED OPERATING CONDITIONS

93196XM/54196 XM 93196XC/74196XC
93197XM/54197 XM 93197XC/74197XC
PARAMETER MIN. TYP. MAX. MIN. TYP. MAX, UNITS
Supply Voltage Ve 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °C
Normalized Fan Out from Each Output, N
20/10 20/10 U.L.
HIGH Logic/LOW Logic .
Count Frequency (See Fig. 1) 6!31 /C_Pz 0/0 50/25 0/0 50/25 MHz
Pulse Width, t (See Fig. 1) |—dlCh2 10/20 10/20 ns
Clear/Load 156/20 15/20
Input Hold Time, thoild HIGH & LOW tw tw ns
(See Fig. 1) Level Data (Load) (Load)
INPUt SEWP TIMe: )\ SH Data/LOW Data 10/15 10115 ns
tsetup (See Fig. 1)
Count Enable Time, tgnaple* (See Fig. 1) 20 ns
Clock Input Pulse Fall Time t¢ (See Fig. 1) 75 75 ns

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

*Count enable time is the interval immediately preceding the negative-going edge of the clock pulse during which interval the count/load and

clear inputs must be both HIGH to ensure counting.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1)
MIN, (Note 2) MAX.
VIH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage
Vebp Input Clamp Diode Voltage -1.5 Volts Vee = MAX, IIN=-12mA
\"/ =MIN,, | = -800 uA,
VOoH Output HIGH Voltage 2.4 Volts cc OH 800 u
VIH=20V,V|L=08V
\% =MIN,, | =16 mA, (Note 4
VoL Output LOW Voltage 0.4 Volts cc OL = 16 mA, (Note 4)
ViH=20V,V|L=08V
' Input Current at Max. Input 10 A v = MAX. Vi = 5.5 V
l Voltage : m cc™ # VIN TS
Data, Count/Load 40 uA
Input HIGH | Clear, CP. 80 A
hH npu L a Vee = MAX.
Current — 120 HA 93196/54196, 74196
CPy ViN=24V
80 MA 93197/54197, 74197
_ Data, Count/Load -1.6 mA
\ Low Clear -3.2 mA v MAX
m é‘p”t 0 P4 48 | mA VCC - 04\
t - = Q.
urren - 64 | mA 93196/54196, 74196 N
2 32 | mA 93197/54197, 74197
Output Short Circuit Current -20 -57 mA 93196/54196, 93197/54197
los Vee = MAX.
(Note 3) -18 -57 mA 93196/74196, 93197/74197
lcc Supply Current (Note 5) 48 59 mA Vee = MAX.
NOTES:

(1) For conditions shown as MIN. or MAX,, use the appropriate value specified under recommended operating conditions for the applicable

device type. o
(2) Typical limits are.at Vgg = 5.0V, 26 °C.
(3) Not more than one output should be shorted at a time.

(4) QA outputs are tested at g = 16 mA plus the limit value of 1| for the clock 2 input. This permits driving the clock 2 input while fanning

out to 10 Series 54/74 loads.
(8) Igc is measured with all inputs grounded and all outputs open.
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HIGH SPEED TTL/MSI « 93196/54196, 74196 « 93197/54197, 74197

TYPICAL COUNT CONFIGURATIONS
93196/54196, 74196 93196/54196, 74196
TRUTH TABLES
The output of flip-flop A is not internally con- )
nected to the succeeding flip-flops; therefore, the DECADE (BCD) BI-QUINARY (5-2)
count may be operated in three independent modes: (See Note A) {See Note B)
. OUTPUT OUTPUT
1 When used as a BCD decade counter, the clock 2 COUNT COUNT
input must be externally connected to the Qp Qp Qc 0O Qa QA Op OQO¢ GOp
output. The clock 1 input receives the incoming L L L 0 L L L L
count, and a count sequence is obtained in 0 L
accordance with the BCD count sequence truth 1 L L L H 1 L L L H
table shown at the right. 2 L L H L 2 L L H L
2. If a symmetrical divide-by-ten count is desired 3 L L H H 3 L L H H
for any application requiring division of a binary 4 L H L L
count by a power of ten, the Qp output must 4 L H L L .
be externally connected to the clock 1 input. 5 L H L H 5 H L L L
The input count is then applied at the clock 2 6 L H H L 6 H L L H
input and a divide-by-ten square wave is obtained
at output Qp in accordance with the bi-quinary 7 L H H H 7 H L H L
truth table shown at the right. 8 H L L L 8 H L H H
3. For operation as a divide-by-two counter and a 9 H L L H 9 H H L L
divide-by-five counter, no external interconnec-
tions are required. Flip-flop A is used as a binary NOTES:
element for the divide-by-two function. The A. Output Qp connected to clock 2 input.
clock 2 input is used to obtain binary divide-by- B. Output Qp connected to clock 1 input,
five operation at the Qg, Qc, and Qp outputs.
In this mode, the two counters operate inde-
pendently; however, ail four flip-flops are loaded
and cleared simuttaneously.
93197/54197, 74197 93197/54197, 74197
TRUTH TABLE
The output of flip-flop A is not internally connected to the succeeding flip-flops, therefore the (See Note A)
counter may be operated in two independent modes: OUTPUT
1. When used as a high speed 4-bit ripple counter, output Qa must be externally connected to the COUNT Q Q Q a
clock 2 input. The input count pulses are applied to the clock 1 input. Simultaneous divisions D C B A
by 2, 4, 8 and 16 are performed at the Qp, Qg, Qc, Qp output as shown in the truth table at 0 L L L L
the right. . i 1 L L L H
2. When used as a 3-bit ripple counter, the input count pulses are applied to the clock 2 input. 2 L L H L
Simultaneous frequency divisions by 2, 4 and 8 are available at the Qg, Qc, and Qp outputs. 3 L L H H
Independent use of flip-flop A is available if the load and clear functions coincide with those
of the 3-bit ripple counter. 4 L H L L
5 L H L H
6 L H H L
7 L H H H
8 H L L L
9 H L L H
10 H L H L
11 H L H H
12 H H L L
13 H H L H
14 H H H L
15 H H H H
NOTE:
A, Output Qp connected to
clock 2 input,
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)
Storage Temperature -65°C to +150°C
Temperature (Ambient) Under Bias —~55°C to +125°C
Vcc Pin Potential to Ground Pin -0.5V to+7.0V
*Input Voitage (dc) -0.5V to +5.5 V
*Input Current (dc) -30 mA to +5.0 mA
Voltage Applied to Outputs (Output HIGH) ' -0.5V to +V value
Output Current (dc) (Output LOW) +30 mA
*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
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HIGH SPEED TTL/MSI « 93196/54196, 74196 « 93197/54197, 74197

SWITCHING CHARACTERISTICS (T = 25°C) (see Fig. 1)

- LIMIT
SYM PARAMETER S UNITS TEST CONDITIONS
BOL MIN, TYP. MAX.
fmAax | (MAX. Input Count Frequency) 50 70 MHz
PPLH | ——— 7.0 12
tPHL Cilock 1 Input to Qp Output 10 15 ns
tpLH i 12 18
tpHL Clock 2 Input to Qg Output 14 21 ns
t _— 24 36
PLH Clock 2 Input to Q¢ Output ns
tPHL 28 42 Ver = 5V
14 21 ns 93196/54196, 74196 | . °C
tPLH RL =400 Q@
P T 36 54 ns 93197/54197, 74197
| Clock 2 Input to Qp Output CL=15pF
tPHL 12 18 ns 93196/54196, 74196
42 63 ns 93197/54197, 74197
tprH | A, B,C, D Inputs to 16 24 ns
tPHL QA, QB, OC, Qp Outputs 25 38
tPLH Load | t to Any Out 2 33
tpyy | Load Input to Any Output 04 26 ns
tpHL | Clear Input to Any Output 25 37 ns

PARAMETER MEASUREMENT INFORMATION
Veo .

TO OUTPUT
UNDER TEST

T

*Cy includes probe and jig capacitance.
LOAD CIRCUIT

or 35V 35V
CLOCK 1 / \ COUNT/LOAD
cLock 2 input F 18V 15V OR CLEAR j 15V

VL (See Note 1}

r

SR
)
Q
=]
z

________ v
b tPLH = Vou -t b—iflsa_esl\.lot\e/ 2)
OUTPUT ! ! i sv CLOCK 1 ?0%&
Qa, Qg, Qc, or Qp | !——‘——VOL INPUT s 0% oy
N g UG VOH OUTPUt:nable*l b Vou
OUTPUT 15V T
Qa, Qg, Qc, or Qp VoL A L —voL
CLOCK-MODE VOLTAGE WAVEFORMS CLOCK ENABLE TIME VOLTAGE
WAVEFORMS

[—— V(71
1

d ! 35V
CLEAR :\/\\__/1,5 v
N L S ov
1 setup =
35V
DATA (NPUTS | | bathota—
A,B,C,ANDD | 15V . 15v ! 15V 15V 15v
1 1 fo—thold —! ] N L ov
| tsetup ‘l“"-‘!“ 1 J_ a5V
! twload) tw(ioad)*t U R :
COUNT/LOAD | 1svX 1svyd 1svY 1.5V ) !
iNPUT h | ) ov
1 ]
—_ eehL tPLH— — - et thLHe L [ PHL
d i

: . vou
OUTPUTS 15V 16V 15V 15V 1.5V
Qp,Qg, Qc, AND Qp L —VoL

CLEAR AND LOAD VOLTAGE WAVE FORMS ]

NOTES:

1. The input pulse generator has the following characteristics: for testing fmax, Vi =03201V,
duty cycle = 50%, t, < 5 ns, and ty < 5 ns; for ali other measurements Vy; = 0, PRR < 1 MHz,
duty cycle € 50%, t; < 5 ns, and unless otherwise specified, tf < 5 ns,

2. Fall time of clock 1 is measured with count/load and clear high. When measuring clock enable
time, t¢ < 5 ns.

3. Unless otherwise specified, Q4 is connected to Clock 2.

Fig. 1
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TTL/MSI 93198/54198, 74198

8-BIT SHIFT REGISTER

7O BE ANNOUNCED

DESCRIPTION — The 93198/54198, 74198 are Bidirectional Registers that are designed to incor-
porate virtually all of the features a system designer may want in a shift register. The 93198/54198,
74198 feature 35 MHz shift frequency, parallel inputs, parallel outputs, right-shift and left-shift
serial inputs, operating mode-control inputs and a direct overriding clear line. The register has four
distinct modes of operation: (1) parallel {broadside) load. (2) shift right (in the direction Qp
toward Qp), (3) shift left (in the direction QH toward Qa). (4) inhibit clock (do nothing).

Synchronous parallel loading is accomplished by applying the eight bits of data and taking both
mode control inputs, Sg and Sq9, HIGH. The data is loaded into the associated flip-flop and appears
at the outputs after the positive transition of the clock input. During loading, serial data flow is
inhibited.

Shift right is accomplished synchronously with the rising edge of the clock pulse when Sg is HIGH
and Sq is LOW. Serial data for this mode is entered at the shift-right data input. When Sg is LOW
and Sq is HIGH, data shifts left synchronously and new data is entered at the shift-left serial input.

Clocking of the flip-flop is inhibited when both mode control inputs are LOW. The mode controls
should be changed only while the clock input is HIGH.

Typical power dissipation is 360 mW and all inputs are diode-clamped.

PIN NAMES LOADING
Pa to PH Parallel Data Inputs 1Tu.L.
Sp, $1 Mode Control Inputs 1 UL
L Shift Left Serial Input 1 U.L.

R Shift Right Serial Input 1 U.L.
CcP Clock (Active HIGH Going Edge) Input 1 U.L.
cL Clear (Active LOW) Input 1 U.L.
Qp to Qy Data Outputs 10 U.L.

1 Unit Load (U.L.) = 40 4A HIGH/1.6 mA LOW
TRUTH TABLE OPERATION OF MODE CONTROL

LOGIC SYMBOL
1—s, Pa Pg Pc Pp Pg Pr PG Py
28 —15,
» . 83198/54108, 74108
2—R
1mn—CP cL Qa Q3 Oc Op Qg QF Og Oy

—

TTTTT]

13 6 8 10 14 16 18 20

Ve = Pin 24
GND =Pin 12

CONNECTION DIAGRAM
DIP (TOP VIEW)

© ® N OO D W N

& ]is

INPUPS MODE

$1 So

L L INHIBIT CLOCK

L H SHIFT RIGHT

H L SHIFT LEFT

H H PARALLEL LOAD

LOGIC DIAGRAM
SHIFT SHIFT
CLOCK RIGHT S1 So Pa Pg Pc Po PE Pr PG PH LEFT CLEAR
bn = 5 T T T T T T
T REEEE: 1 n THF 1+ naiar

FLATPAK (TOP VIEW)

g m— (L) — L
pm— L s 323
] — N L 22
a_J0% P Lo 21
5 on 120
6 ] % PG [ 19
pj m— o 118
-y m— R [ w— R
[} m— 10} o 16
10 L f % Pe e 15
Y m— o 14
12—_Fano ¢, el 13

Positive logic: See truth table for
mode control (Sg, S1)
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TTL/MSI « 93198/54198, 74198

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature -65°C to +150°C
Temperature (Ambient) Under Bias -55°C to +1256°C
V¢ Pin Potential to Ground Pin -0.5Vto+7.0V
*Input Voltage {(dc) -0.5V to +5.5 V
*Input Current {dc) -30 mA to +5.0 mA
Voltage Applied to Outputs (Qutput HIGH) -0.5 V to +V¢ value
Output Current (dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.

RECOMMENDED OPERATING CONDITIONS

93198XM/54198XM 93198XC/74198XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Vg 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -b5 25 125 0 25 70 °C
Normalized Fan Out from Each OQutput, N HIGH Level 20 20 u.L.
LOW Level 10 10

Input Count Frequency, feount 0 25 0 25 MHz
Width of Clock or Clear Pulse, ty, (See Fig. 1) 20 20 ns
Mode-Control Setup Time, tsetup 30 30 ns
Data Setup Time, tgeryp (See Fig. 1) 20 20 ns
Hold Time at Any Input, tholg (See Fig. 1) 0 0 ns
X =package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1)
MIN. | (Note 2) | MAX.
VIH Input HIGH Voltage 2.0 Volts Guaranteed input HIGH Voltage
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage
Vebp Input Clamp Diode Voltage ~-1.5 Volts Vee = MAX,, iy = -12mA
VOH Output HIGH Voltage 2.4 Volts: Vee = MIN,, gy =-800 kA, Vi =20V, VIL=08V
VoL Output LOW Voltage 0.4 Volts Voe =MIN, IgL = 16 mA, Vi = 2.0V, VL =08V
Input Current at MAX.
h 1.0 mA Vee = MAX, ViN=5.5V
Input Voltage
IiH Input HIGH Current 40 A Vee = MAX, ViN=24V
L Input LOW Current -1.6 mA Vee = MAX., VIN=04V
Output Short Circuit Current | ~20 -57 mA 93198/54198
10s Ve = MAX.
(Note 3) -18 -57 mA 93198/74198
Vee =MAX,, S8g,89=45V
72 104 | mA 93198/54198 | - C 0.$1=4.5
CP = Momentary GND then 4.5 V
Icc Supply Current oL PA to Py = GND
72 116 mA 93198/74198 Al Outputs are Open
SWITCHING CHARACTERISTICS (Tp = 25°C)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS
MIN. TYP. MAX. | UNITS
¢ Maximum Input Count 25 35 MH
z
MAX Frequency
Vee =50V
Turn On Delay Clear to
tPHL Outout 23 35 ns CL=15pF
T pOffDI Clock t RL-400
urn elay Clock to .
t 8 17 26 ns (see Fig. 1)
PLH Output ]
Turn On Delay Clock to
tPHL 8 20 30 ns
Output
NOTES:

(1) For conditions shown as MIN, or MAX,, use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Voc = 5.0 V, 25°C.

(3) Not more than one output should be shorted at a time.
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TTL/MSI « 93198/54198, 74198

TYPICAL CLEAR, LOAD, RIGHT-SHIFT, LEFT-SHIFT, INHIBIT, AND CLEAR SEQUENCES

1
So___; 1 L ‘:
Tou - -
| 1! i
cLean LI N | 2l
SERIAL R 1 [|BITA 1 5 o T s
DATA { Lo t ! 1
| | [ L L L I
INPUTS L= —JH H H HoH i
PA N i : :
oLl | [ I 1
[ ! (R T |
PC Jar [ 1 !
PARALLEL |pp—ti 1 L . .
DATA PD et ! b ' |
INPUTS P;:——:—F:—:—L, — ' :
T — T ‘
Po_ifm i L i 1
T | T
PH_ w1 ) Lt ! 1
aall [ L1 L '
i
TS e I | i all i
oc i LI 1L I 1 L LN |-
TN B T e I B P L ;
ouTpuTs 4 9D A — -
Qe i LT L P S T B B |
: LT b 1 ik .
i T e Y e N e N e A, i e HE e N D
STV TR S v RS v BN = f ALt ALY HLLTH L
ITA
1 | b——SHIFTRIGHT ——————{ b—— ——~SHIFT LEFT ———~+—|NH|BH‘——|
CLEAR LOAD J

SWITCHING PARAMETER MEASUREMENT INFORMATION

LOAD FOR OUTPUT UNDER TEST TEST TABLE FOR SYNCHRONOUS INPUTS
OUTPUT Vee DATA INPUT 1 %o OUTPUT TESTED
FOR TEST {SEE NOTE 3)
iy Pa 45V 45V Qp attp+l
UNDER Pg 45V 45V Qg at ty+1
TEST v = 15 oF Pc a5v a5V Qg at ty+1
LR PD 45V 45V Qp at tp+1
= = Pg 45V a5V Qg at ty+1
= PE 45V 45V QF at ty+1
Pg 45V 45V Qg at tp+1
*C includes probe and jig capacitance. PH 45V 45V Qp at th+1
L Serial tnput 4.5V ov Qp at th+8
R Serial Input oV 45V Qy at t,+8
t, () o—
) —’; w(clear)l 3v
CLEAR PULSE 1.6V 1.5V
—f — — — — — — — - — - — - = — ———0V
| tn+1 (See Note 4) tn+1
|
] " 3V
CLOCK PULSE 1.5 V I 15V J{)_V—\_
h tse':up oA l-—t
w {clock) P— - "“thold '-'set hotd
up’|
DATA 5V | 5V v 1.
INPUT : !0 M‘r’ | A1V
(SEE TEST " i — ov
TABLES) |
teHL | | —ltpHLp—
(clear-Q) = —of tPLH be— (cLia)

| (CLK Q) — ——— VoH
OUTPUT Q 15V 15v

VOLTAGE WAVEFORMS

NOTES:

1. The clock pulse has the following characteristics: ty(clock) = 20 ns and PRR = 1 MHz. The clear pulse has the following characteristics:
tyw(clear) = 20 ns and thold = O ns. When testing fpga x, vary the clock PRR,

A clear pulse is applied prior to each test.

Propagation delay times (tp| 4 and tpy ) are measured at t,+1. Proper shifting of data is verified at t,+8 with a functional test.
t, = bit time before clocking transition

tht1 = bit time after one clocking transition

t,+8 = bit time after eight clocking transitions

pPON

Fig. 1
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