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The following is a parts list of Signetics Digital Product lines,

now available, as described in the Utilogic Il and MSI Handbooks.

UTILOGIC 11/SP600 FAMILY LINE

NOR Gates
314A
317A
370A
380A
381A

OR Gates
333A
334A
374A
375A
384A
AND Gates
302A
304A
305A
306A
306A
NAND Gates
337A
337A
387A
391A

300A
301A

352A

356A
357A
358A
Binaries
321A
322A
328A

362A
363A

32718

- Counters
3280A
3281A

616A
670A
680A

659A

J-K Binary
620A

RS/T Binary
629A
Inverter
690A
Expander
631A

Pulse Shapers

NAND Gates

Buffer Driver

Single 7-Input NOR Gate

Dual 4-Input Expandable NOR Gate
Triple 3-Input NOR Gate

Quad 2-Input NOR Gate

Quad 2-Input NOR Gate (Open-Collector)

Dual 3-Input Expandable OR Gate
Dual 4-Input Expandable OR Gate
Triple 3-Input OR Gate

Triple 2-Input Expandabte OR Gate
Quad 2-Input OR Gate

Quad 2-Input AND Gate

Dual 4-Input AND Gate (Expandable)
Single 6-Input AND Gate

Single 6-Input AND Gate

Dual 3-Input AND Gate

Dual 4-Input Expandable NAND Gate
Triple 3-Input NAND Gate

Quad 2-Input NAND Gate

Hex Inverter (Open Coliector)

Gate Expanders

Dual 3-input Expander for OR and NOR Gates
Quad 2-Input Diode Expander for NAND Gates

Buffer Drivers

Dual 3-Input Expandable NAND Buffer Driver
(Open Collector)

Dual 4-Input Expandable NAND Buffer Driver
Quad 2-input NAND Power Driver

Quad 2-Input NAND Power Driver (Open Collector)

Dual J-K Binary
Dual J-K Binary
Dual D Binary

Monostable Multivibrator
Dual Zero Crossing Detector

Shift Register

4-Bit Shift Register

BCD Decade Counter
4-Bit Binary Counter

Dual 4-Input Expandable NAND Gate
Triple 3-Input NAND Gate

Quad 2-Input NAND Gate

Dual 4-tnput Buffer/Driver

Singte J-K Binary

Single RS/T Binary

Hex Inverter

Gate Expander

MSI DIGITAL LINE

8200 Dual 5-Bit Buffer Register — D Inputs

8201 Dual 5-Bit Buffer Register — D Inputs

8202 10-Bit Buffer Register — D Inputs

8203 10-Bit Buffer Register — D Inputs

8220 High Speed Content Addressable Memory Element
(CAM)

8224 256 Bit ROM, ASCli to EBCDIC Code Converter,
Alphabet Only

8225 Signetics 64-Bit Bipolar Scratch Pad Memory

8230 8-Input Digital Multiplexer

8231 8-Input Digital Multiplexer

8232 8-Input Digital Multiplexer

8233 2-Input 4-Bit Digital Multiplexers

8234 2-Input 4-Bit Digital Multiplexers

8235 2-Input 4-Bit Digital Multiplexers

8241 Quad Exclusive-OR Element

8242 4-Bit Digital Comparator (Quad Exclusive-NOR)

8243 8-Bit Position Scaler

8250 Binary-to-Octal Decoder

8251 BCD-to-Decimal Decoder

8260 Arithmetic Logic Element

8261 Fast Carry Extender

8262 9-Bit Parity Generator and Checker

8263 3-Input, 4-Bit Digital Multiplexer

8264 3-Input, 4-Bit Digital Multiplexer

8266 2-Input, 4-Bit Digital Multiptexer

8267 2-Input, 4-Bit Digital Multiplexer

8268 Gated Full Adder

8270 4-Bit Shift Registers

8271 4-Bit Shift Registers

8275 Quad Bistable Latch

8276 8-Bit Shift Register

8277 Dual 8-Bit Shift Register

8280 BCD Decade Counter/Storage Element

8281 4-Bit Binary Counter/Storage Element 8281

8284 Binary Hexadecimal Synchronous Up/Down Counter

8285 BCD Decade Synchronous Up/Down Counter

8288 Divide-by-Twelve Counter/Storage Element

8290 Presettable High Speed Decade Counter

8291 Presettable High Speed Binary Counter

8292 Presettable Low Power Decade Counter

8293 Presettable L.ow Power Binary Counter

8TO1 Nixie Decoder/Driver

8T04 Seven Segment Decoder/Lamp Driver

8T05 Seven Segment Decoder/Transistor Driver

8T06 Seven Segment Decoder/Display Driver

8T13 Dual Line Driver

8T14 Triple Line Receiver

8T15 Dual Communications EIA/MIL Line Driver

8T16 Dual Communications EYA/MIL Line Receiver
To Be Announced 2nd Quarter

8269 4-Bit Comparator

8273 10-Bit Serial-in-Parallel-Out Shift Register

8T09 Quad Bus High-Speed Buffer Gate

8T22 Retriggerable One-Shot (Replacement for 9601)

*A trademark of Burroughs Corporation




The following is a parts list of Signetics 54/74 Products
now available, as described in the 54/74 Handbook.

54/74XX |/ 54/74HXX FAMILY LINES

54/7400 Quadruple 2-input Positive NAND Gate
54/7401 Quadruple 2-Input Positive NAND Gate
(With open collector output)
54/7402 Quadruple 2-input Positive NOR Gate
54/7403 Quadruple 2-Input Positive NAND Gate
(With open collector output)
54/7404 Hex Inverter
54/7405 Hex Inverter (With open collector output}
54/7408 Quadruple 2-Input Positive AND Gates
54/7410 Triple 3-Input Positive NAND Gate
54/7411 Triple 3-Input Positive AND Gate
54/7420 Dual 4-Input Positive NAND Gate
54/7421 Dual 4-Input AND Gate
54/7430 8-lnput Positive NAND Gate
54/7440 Dual 4-input Positive NAND Buffer
N7441 BCD-to-Decimal Decoder/Driver
54/7450 Expandable Dual 2-Wide 2-Input AND-
OR-Invert Gate
54/7451 Expandable Dual 2-Wide 2-Input AND-
OR-lnvert Gate
54/7453 4-Wide 2-Input AND-OR-Invert Gate
54/7454 4-Wide 2-Input AND-OR-Invert Gate
S5460 Dual 4-Input Expander
N7460 Dual 4-Input Expander
54/7470 J-K Flip-Flop
54/7472 J-K Master-Slave Flip-Flop
54/7473 Dual J-K Master-Slave Flip-Flop
54/7474 Dual D-Type Edge-Triggered Flip-Flop
54/7475 Quadruple Bistable Latch
54/7476 Dual J-K Master-Slave Flip-Flop with
Preset and Clear
54/7477 Quadruple Bistable Latch
54/7480 Gated Full Adder
54/7490 Decade Counter
54/7491 8-Bit Shift Register
54/7492 Divide-by-Twelve Counter(Divide-by-Two
& Divide-by-Six)
54/7493 4-Bit Binary Counter
54/74107 Dual J-K Master Slave Flip-Flop
54/74H00 Quadruple 2-Input Positive NAND Gate
54/74H01 Quadruple 2-Input Positive NAND Gate
(With open collector output)
54/74H04 Hex Inverter
54/74H05 Hex Inverter (With open collector output)
54/74H08 Quadruple 2-Input Positive AND Gate
54/74H10 Triple 3-tnput Positive NAND Gate
54/74H11 Triple 3-Input Positive AND Gate
54/74H20 Dual 4-Input Positive NAND Gate
54/74H21 Dual 4-Input Positive AND Gate
54/74H22 Dual 4-Input Positive NAND Gate
(With open collector output)
54/74H30 8-Input Positive NAND Gate
54/74H40 Dual 4-Input Positive NAND Buffers
54/74H50 Dual 2-Wide 2-Input AND-OR-Invert Gates
54/74H51 Dual 2-Wide 2-input AND-OR-Invert Gates
54/74H52 4-Wide 2-2-2-3-Input AND-OR-Gate
54/74H53 Expandable 2-2-2-3-Input AND-OR-Invert Gate
54/74H54 Expandable 2-2-2-3-Input AND-OR-Invert Gate
54/74H55 Expandable 4-Input AND-OR-Invert Gate
54H60 Dual 4-Input Expander (For use with S54H50,
S54H53, S54H55 circuits)
74H60 Dual 4-Input Expander (For use with N74H50,
N74H53, N74H55 circuits)
54/74H61 Triple 3-Input Expanders (For use with S54H52,
N74H52 circuits)
S54H62 3-2-2-3-Input AND-OR Expander (For use
with S54H50, S54H53, S54H55 circuits)
N74H62 3-2-2-3-Input AND-OR Expander (For use
with N74H50, N74H53, N74H55 circuits)
54/74H72 J-K Master Slave Flip-Flops
54/74H73 Dual J-K-Master-Slave Flip-Flops
54/74H74 Dual D-Type Edge-Triggered Flip-Flops
54/74H76 Dual J-K Master-Slave Flip-Flops
To Be Announced
74181 4-Bit Arithmetic Unit W/Full Look-Ahead
74182 Look-Ahead Carry Generator
74157 Quad 2-to-1 Line
74166 Parallel-In, Serial-Out, Synchronous Load Shift
Register
74198 8-Bit Shift Register Parallel-Access, Shift Right-Left
74199 8-Bit Shift Register Parallel-Access J-K inputs
W/Mode Control
74195 4-Bit Shift Register Paraliei-Access J-K Inputs
Mode Control
74123 Dual-Retriggerable Monostable Multivibrator W/Clear
74153 Data Selector/Multiplexer Dual 4-to-1 Line
74H71 J-K Master Slave Flip-Flop

GENERAL DESCRIPTION

Series 54/74 Logic Family

The 54/74XX logic family is medium speed TTL, and high speed
TTL integrated circuits. The family includes a multiple number of
functions in a variety of packages. The 54X X devices are character-
rized for the full military temperature range of -55°C to +125°C.
The 74XX devices are characterized for the limited temperature
range of 0°to +70°C.

DESIGN CONSIDERATIONS

Logic Definition

Series 54/74 logic is defined in terms of standard POSITIVE LOGIC

using the following definitions:

LOW VOLTAGE = LOGICAL 0"

HIGH VOLTAGE = LOGICAL “1"

Unused Inputs

For optimum switching times and minimum noise susceptibility

unused inputs should be maintained at a positive voltage greater

than 2.4V but not to exceed the absolute maximum rating of 5.5V.

This eliminates the distributed capacitance associated with the

floating-input-transistor emitter, bond wire, and package load, and

ensures that no degradation will occur in the propagation delay

times. Some possible ways of handling input emitters are:

a. Connect unused inputs to a supply voltage. Preferably, this
voltage should be between 2.4V and 5.5V.

b. Connect unused inputs to a used input if maximum fanout of
the driving output will not be exceeded. Each input presents a
full ioad in the logical ‘“1" state to the driving output.

Input-Current Requirements

Input-current requirements reflect worst-case V¢ and temperature
condition. Currents into the input terminals are specified as positive
values.

54/74 Logic

Each input of the multiple-emitter input transistor that utilizes a 4
K& resistor requires no more than -—1.6 mA flow out of the input at
a logical 0" voltage level; therefore, one load (N = 1) for 54/74
logic is ~1.6 mA maximum. Each input requires current into the
input at a logical "’1"" voltage level. This current is 40uA maximum
for each emitter input.

Fanout Capability

Fanout reflects the ability of an output to sink current from a
number of loads (N) at a logical ‘0" voitage level and to supply
current at a logical *’1" voltage level. Each standard 54/74 output is
capable of sinking current or supplying current to 10 loads (N = 10).
The buffer gate (54/7440) is capable of sinking current or supplying
current to 30 loads (N = 30).

ELECTRICAL CHARACTERISTICS
These are guaranteed over the applicable operating free-air temper-

ature range, unless otherwise noted, as shown in Section 2 of the
handbook.

GENERAL INFORMATION
54/74 LOGIC FAMILIES

Section One



PACKAGE TYPES

A PACKAGE (TO-116)

LEAD #1
@
we] |
=4 252
245

NOTES:
1. Lead Material: Alloy 42 or equivalent
2. Body Material: Silicone molded

@ Toterances non-cumulative
Signetics symbol denotes Lead No. 1
@ Lead spacing shall be measured within this zone

6. Body dimensions do not include molding flash
7. Thermal resistance: 6JA =.16°C/mwW, 6 Jo= .08°C/mw

B PACKAGE

VIV VYV VVVY
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16
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021 110 _.] 4
015 (090 R

NOTES:
1. Lead Material: Alloy 42 or equivalent
2. Body Material: Silicone molded

@ Tolerances non-cumulative

Signetics symbol denotes Lead No. 1

@ L.ead spacing shall be measured within this zone
6. Body dimensions do not include molding flash

7. Thermal resistance: 6J,= 16°C/mw, 6J= .08°C/mW

E PACKAGE

LEAD =1
@

e ¥

SfiJ"FL |

NOTES:
1. Lead Material: Kovar or equivalent, tin plated
2. Body Materiai: Ceramic with glass seal

@ Tolerances non-cumulative
Signetics symbol denotes lead no. 1

@ Lead spacing shall be measured within this zone

F PACKAGE

LEAD =1
@®

— ——

JJL* b »l:«.,,

MAX,

NOTES:
1. Lead Material: Kovar or equivalent, tin plated
2. Body Material: Ceramic with glass seal

@ Tolerances non-cumulative

Signetics symbol denotes lead no. 1

@ Lead spacing shall be measured within this zone

4




J PACKAGE (TO-88)

NOTES:
@ Recommended minimum offset before lead bend

2. Lead Material: Kovar or equivalent, golid plated

3. Body Material: Glass
4. Lid Material: Kovar, oxidized, glass seal

@ Tolerances non-cumulative
Signetics symbol or angle cut denotes Lead No. 1

@ Lead spacing shall be measured within this zone

@ Maximum glass climb: .010

LEAD #1 — 020 ®) %
e
—————¢g ==
[—— == L
———— — |
305 350
— ::I—i 295 330
———— o—
— 3 ] *
la— 259 ale 20 o ors 'DL
012
7% —
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006 031 09
004 __,l‘__® oTo ‘
T —-| l— 030 @ f ?

8. Thermal Resistance: 0J, = .300 °c/mw, 6= .140°C/mW

CRACICICIC A

Q PACKAGE (TO-88).

055

rLEA@O # 10..5
Y mmmm— N ) || ————— |
——— E—{
] :—f— =
————— ::i 38
— | —
—— ]
D o d
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004 -—C®
i | —
[ | s R
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NOTES:

Lead Material: Kovar or equivalent, gold plated
Body Material: Ceramic with glass seal at leads
Lid Material: Ceramic, glass seal

Tolerances non-cumulative

Lead spacing shall be measured within this zone
Signetics symbol or angle cut denotes Lead no. 1
Recommended minimum offset before lead bend

Thermal Resistance: ()JA =.1 50°C/mW, OJC =.050 ‘C/mw

Maximum glass climb .010

N PACKAGE

®
‘t”zU;U. e\ %rsunun !
NOTE 4 ""3;8

1240
1’260

ﬂﬁﬁﬁgﬁhﬁ}ﬂ“
8 e -
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NOTE 3

NOTES:

Lead Material: Kovar, solder coated

Body Material: Silicone molded

Tolerances non-cumulative

Signetics symbol denotes lead No. 1

Lead spacing shail be measured within this zone

o0 s LN

Body dimensions do not include molding flash

CRICICICIONS

R PACKAGE
/—@ -.I le— 020 ®
- S,
¥ 3
§ %0
o0 | 53
— — 019
015
e }
960
I 940 1
0050 o gzg
—| 030 h
F___resrme § 1
! T f
NOTES:
1. Lead Material: Kovar or equivalent, gold plated
2. Body Material: Top ring and Base - Kovar or equivalent,

gold plated, glass body
Lid Materiai: Kovar or equivalent, gold plated, alloy seal

Tolerances non-cumulative

Signetics symbol denotes Lead no. 1

Lead spacing shall be measured within this zone
Recommended minimum offset before lead bend

Thermal Resistance: 6J, =.155 c/mw, 64 =.070 °c/mw

Maximum glass climb: .010

(4]




ABSOLUTE MAXIMUM RATINGS OVER OPERATING FREE—AIR TEMPERATURE RANGE (unless otherwise noted)

Supply Voltage V. (See Note 1)
Input Voltage Vi, {See Note 1)

Storage Temperature Range

Operating Free-Air Temperature Range: Series 54

Series 74

NOTE: 1. Voltage values are with respect to network ground terminal.

v
5.5V

-55°C to +125°C
0°C to +70°C
—-65°C to +150°C

s54

TEMPERATURE RANGE”

ORDERING INSTRUCTIONS

40

PART IDENTIFICATION

PACKAGE*

S64 = -55°Cto +125°C
(Miiitary Range)

N74 = 0% to +70°C

(Industrial Range)

Must contain two to four characters.

Examples:
00
H20
107

Hp

g

g
"
g

o
g
g

= 14-pin dual in-line silicone
package (TO-116)

= 16-pin dual in-line silicone
package

= 16 lead ceramic dual in-line

= 14 lead ceramic dual in-line

= 14-pin ceramic flat pak (TO-88)

= 24 lead dual in-line

= 14-pin ceramic flat pak (TO-88)

= 16 lead flat pak

*Availability of a circuit device in a particular package and temperature range is indicated on the appropriate device. Electrical Characteristics

Data Sheet is shown in Section 2 of this handbook.

Manufacturer reserves the right to make design and process changes and improvements.




54/74XX
ELECTRICAL
CHARACTERISTICS

Section Two
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N7406A,Q Vee Vee
S5406A,0,F "Hex Inverter Buffer/Driver
N7416A,Q with Open Collector
S5416A,Q,F High Voltage Outputs

Epupupupspspn

pspupepupagn
A,F PACKAGE
Q PACKAGE
DESCRIPTION SCHEMATIC (each inverter)

The 54/7406 and 54/7416 Hex inverter Buffer/Drivers feature stand-
ard TTL inputs with inverted high voltage, high current,open collec-
tor outputs for interface with MOS, lamps or relays. The 54/7406
minimum output breakdown is 30 volts and the 54/7416 minimum

output breakdown is 15 volts.

RECOMMENDED OPERATING CONDITIONS.

INPUT

Note: Component values shown are nominal

$5406, S5416 N7406, N7416 UNIT
MIN NOM MAX MIN NOM MAX
Supply voltage Ve 45 5 55 4.75 5 5.25 \%
Output voltage, V oy S5406, N7406 30 30 y
S5416, N7416 15 15
Low-level output current, IOL 30 40 mA
| Operating free-air temperature range, T -55 25 125 0 25 70 c
ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted)
PARAMETER TEST CONDITIONS * MIN  TYP*™ MAX | UNIT
Viy High-level input voltage 2 \%
V”_ Low-level input voltage 08 \
lon High-level output current Voe =MIN, V=08V, Vg =MAX 250 uA
VoL Low-level output voltage Vee =MIN, V| =2V, lg = MAX 0.7 v
Vee =MIN, V=2V, Ig = 16mA 0.4 v
| High-level input current VCC =MAX, VI =24V 40 MA
IH (each input) Vee = MAX, V, =55V 1 mA
I Low-level input current Ve = MAX, V| =04V 16 mA
L . cc |
(each input)
‘CCH Supply current, high-level VCC - MAX, vV =0 30 42 mA
output
Supply current, low-level B B
lcCL output Vee = MAX, V) =5V 27 38 mA
SWITCHING CHARACTERISTICS, Voo =5V, Ty =26 °c
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Propagation delay time, _ B
tPLH low-to-high-level output CL=15pF, R =1100 10 15 ns
Propagation delay time, a
tPHAL high-to-low-level output CL 15pF, R = 1100 14 23 ns

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device

type. R
**All typical valuesare at Voo =8V, Tp =25 C.
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Ve vee ; N7407A.,Q
Hex Buffer/Driver S5407A,0,F
with Open Collector N7417A,Q
r_‘[ I ; w High Voltage Outputs S$5417A,Q,F
Uy
1 2 3 4 5 6 7
GND
mpugspuyspuys
A,F PACKAGE -
Q PACKAGE
DESCRIPTION SCHEMATIC (each buffer/driver)
The 54/7407 and 54/7417 Hex Buffer/Driver features standard TTL
inputs with non-inverted high voltage, high current open collector
outputs for interface with MQOS, lamps or relays. The 54/7407 min-
imum output is 30 voits and the 54/7417 minimum outputis 15 volts.
Note: Component values shown are nominal
RECOMMENDED OPERATING CONDITIONS.
S$5407, S5417 N7407, N7417 UNIT
MIN NOM MAX MIN NOM MAX
Supply voltage VCC 45 5 55 475 5 5.25 \%
S5407, N7407 30 30
Output voltage, V oy S5417,N7417 15 15 v
Low-level output current, IOL 30 40 mA
Operating free-air temperature range, T 5 -55 25 125 0 25 70 c
ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted)
PARAMETER TEST CONDITIONS " MIN  TYP*® MAX | UNIT
VlH High-level input voltage 2 \Y
V|L Low-level input voltage 0.8 \Y
IOH High-evel output current VCC =MIN, V| =2V, VOH =MAX 250 A
Vo Low-level output voltage Vee =MIN, V| =08V, I =MAX . 0.7 v
VCC=M|N, V| =038V, IOL=16mA 04 \Y
High-level input current VCC =MAX, V| =24V 40 MA
|
IH
(each input) Vee = MAX, V| =55V 1 mA
Low-level input current :
I Vee = MAX, V) =04V -1.6 mA
IL (each input) cc 1=0
lccH Supply current, high-level
output Voo =MAX, V4 =5V 29 41 mA
lccL Supply current, low-level
output Ve =MAX,V, =0 21 30 mA
SWITCHING CHARACTERISTICS, Voo =5V, Ty = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
toL Propagation delay time, CL = 15pF, RL =1109 6 10 ns
low-to-high-level output
t Propagation delay time,
PHL high-to-low-tevel output C_ = 15pF, Ry =110Q 20 30 ns
*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device
type.
** All typical values are at Vee = 5V, TA =25°C.
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N7409A,Q Quad 2—Input AND Gate

S5409A,Q,F with Open Collector Outputs E% E I -
N

Epupupupupngn

A,F PACKAGE
Q PACKAGE

DESCRIPTION SCHEMATIC (each gate)

The 54/7409 Quad 2-Input AND Gate with open collector outputs
provides the capability of expanding AND logic functions.

RECOMMENDED OPERATING CONDITIONS.

Note: Component values shown are nominal

$5409 N7409 UNIT
MIN NOM MAX MIN NOM MAX
Supply voltage Vee 4.5 5 55 475 5 5.26 \Y
Normalized fan-out from each output, N | 10 10
Operating free-air temperature range, Tp -55 25 125 0 25 70 °C
ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted)
PARAMETER TEST CONDITIONS " MIN  TYP'® MAX | UNIT
Vi  High-level input voltage 2 \
ViL Low-level input voltage 0.8 \%
loH High-evel output current Ve = MIN, VIH =2V, VOH =55V 250 MA
VoL  Low-level output voltage Vee =MIN, V=038V, lOL =16mA 04 A%
| High-level input current VCC =MAX, V=24V 40 A
"M (each input) Ve = MAX, V| =55V 1| mA
| Low-level input current v PRy
L (each input) cc ™ A -16 mA
Supply current, high-level _
'ccH output Vee =MAX, v, =5V 10 15 mA
Supply current, low-level
lccL  output Vee =MAX, V=0 18 26 mA
SWITCHING CHARACTERISTICS, Voo =5V, Ty = 25°C,N =10
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
ti | ti y
toLu Propaga .lon delay time C_ = 16pF, 21 32 ns
low-to-high-level output
Propagation delay time,
tPHL R, = 4008 16 24 ns
high-to-low-level output

type.
**All typical values at VCC =5V, TA =25 °c.

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device
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Quad 2—Input High Voltage N7426A
l g | E | NAND Gate S5426A F
GND
gy
1 2 3 4 5 6 7
A,F PACKAGE
DESCRIPTION SCHEMATIC (each gate)
The 54/7426 Quad 2-Input NAND Gate features standard TTL in-
puts with high voltage (15 volts) open collector outputs for interface
with MOS, lamps or relays.
INPUTS :
Note: Component values shown are nominal
RECOMMENDED OPERATING CONDITIONS.
S5426 N7426 UNIT
MIN NOM MAX MIN NOM MAX
Supply voltage 45 5 55 4.75 5 5.25 \%
Output voltage, Vg ) 15 15 \%
Low-level output current, g 16 16 mA
Operating free-air temperature range, T p -65 25 125 0 25 70 °c
ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted)
PARAMETER TEST CONDITIONS * MIN  TYP®® MAX | UNIT
VIH High-level input voltage 2 \Y
VL Low-levei input voltage 08 \2
Voy High-level output voitage Vee =MIN, Vi = 08V, Igy = 1TmA 15 \
iOH High-level output current VCC =MIN, V”_ =0.8V, VOH =12V 50 LA
VOL Low-level output voitage VCC =MIN, VIH =2V, loL = 16mA 04 \"
| High-level input current Ve = MAX, V| =24V 40 MA
H " (each input) Ve = MAX, V| =55V 1 mA
||L L.ow-level input current VCC =MAX, V| = 0.4V 16 mA
(each input)
Supply current,
= =0 4 8 mA
lccH high-level output Vee =MAX, V|
Supply current,
| Vee = MAX, V=5V 12 22 mA
CCL jow-level output cc I
SWITCHING CHARACTERISTICS, VCC =8V, Tp= 25°C
PARAMETER TEST CONDITIdNS MIN TYP MAX | UNIT
. Propagation delay time, Ci = 150F. R = 1K 16 24
PLH low-to-high-lfevel output L Pr L ns
¢ Propagation delay time, Ci = 150F. R, =1k 1 17
PHL high-to-low-level output L PR RL ns
*
*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device
type.
** All typical values are at Vee =58V, Ta= 25°C.

1



‘_‘I—I [111 [1
N7442B,R »
S5442B,R,E BCD—to—Decimal Decoder 0 'j ]i‘ 5 6 7 8 9
\ Epupspagspupuys
B,E,R PACKAGE
DESCRIPTION

LOGIC DIAGRAM

TRUTH TABLE

The 54/7442 BCD-to-Decimal Decoder is a TTL MSI array utilized in decoding and logic conversion applications. The 54/7442
decodes a four bit BCD number to one of ten outputs.

S5442/N7442 ALL TYPES
BCD DECIMAL
INPUT OUTPUT
D Cc B A 0j1(2{3|4|5|6(7|8|9
INPUTS —
o ¢ 8 A 0 (] 0 0 ojtT (1)1 |1 [v]1r]1]1]1
% {7 ST7 YT7 0 0 0 1 110(1 {1 |11 [1]1]1]1
0 0 1 0 1T1Hjof1 |1 {11111
F #(—‘ F 0 0 1 1 1|11 {01 (1|1 ]1]1[1
0 1 0 0 1T{1{1 (1 {o|1]t[1]1|1
0 1 0 1 t{1 (111 (o1t
' = { } ! H—h—r 0 1 1 0 T{1]1v 1101 |11
e[| i 0 1 1 1 111 f1{r 11011
?k{ 1 0 0 0 Tty j1fo)n
6 6 o o o o o ©° o O 1 0 0 1 t{rf(11 (1|11 |[1]0
: ot ! 1 0 1 0 Tt ()11 |1
1 0 1 1 L T I I O I I I I O
1 1 0 0 1Tt
1 1 0 1 T{r|1pr vy (11
1 1 1 0 T[]y v 111
1 1 1 1 11 {11 {1111
RECOMMENDED OPERATING CONDITIONS.
MIN NOM MAX UNIT
Supply Voltage VCC S5442, Circuits 45 5 55 A\
N7442, Circuits 4.75 5 5.25 v
Normalized Fan-Out from each Output (N) 10

12




ELECTRICAL CHARACTERISTICS {(over recommended operating free-air temperature range unless otherwise noted)

* %

PARAMETER TEST CONDITIONS * MIN TYP MAX | UNIT
Vi Input voltage required to
in(1) ensure logical 1 at any input Vee = MIN 2 \Y
terminal
X Input voltage required to
Vin(0) ensure logical 0 at any input Vee =MIN 08 v
terminal
=MIN, V; =2V, V; =0.8V,
Vout(1) Logical 1 output voltage Voe = MIN, Vin(1) in(0) 24 v
1 = -400uA
load
vV =MIN, V; =2V, V; =043V,
Vout(0) Logical O output voltage cc in(1) in{0) 0.4 \Y
Isink =16mA
( Logical 1 level input Vee = MAX, Vi =24V 40 kA
in
current (each input) Vee = MAX, Vi, =5.5V 1 mA
. Logical O level input Ve = MAX, Vi = 0.4V 16 mA
lin(0) current (each input) cc coin e
$5442 -20 -55 mA
log Short-circuit output current? Vg = MAX, N7442 18 _55 mA
v MAX S5442 28 41 mA
lcc  Supply current ccs , N7442 28 56 mA
SWITCHING CHARACTERISTICS, Vo =5V, Ty = 25°C,N =10
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Propagation delay time to
tde logical O leve! through Cy = 15pF, RL = 4000 10 22 30 ns
two logic levels
Propagation delay time to
tde logical O level through C_ = 15pF, R =400Q 23 35 ns
three logic levels
Propagation delay time to
tpd1 logical 1 level through C_=15pF, R_= 4002 10 17 25 ns
two logic levels
Propagation delay time to
tod1 logical 1 level through C = 15pF, R =400Q 26 35 ns

* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device

type.

**All typical values are at VCC =5V, TA =25°C.

tNot more than one output should be shorted at a time.
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DESCRIPTION

54/7443 decodes excess 3 code numbers to one of ten outputs.

LOGIC DIAGRAM

TRUTH TABLE

The 54/7443 Excess 3 Code to Decimal Decoder is a TTL MSI array utilized in decoding and logic conversion application. The

S5443/N7443 ALL TYPES

EXCESS DECIMAL

INPUT OUTPUT
D| c |8 A ol1]|2|3]|a|5|6{7]|8]9
, pors ) ol o |1 |1 IERERERERERERERERR
o S 3 5 0 1 o | o BLIERERERERERERERE!
é] g} q( 0 1 0 1 INERCAERERERERERERE
. 0 1 1 0 IRERERCRERERRRERERE
Y_‘ Y?_ { 0 1 1 1 (IERERERCAERERRRERE
1 1 o |o}jo RERERERERCAERERERE
1 0 0 1 (NERERERERERLRREERE
prEE 1 10 | 1] o0 11l faf1]of ]
[ {111 S I 1 o | 111 1114|111 |of1
1) 1 1 0 0 11111 ]1]1]1]1]0
1 1 0 1 (AR RENERE R AR EE!
S S A S 111 1 |o RERERERERERERERERE
1 1 1 1 (RERERERE AR ERE
0 0 0 0 AERERERERERERERERE
] 0 ] 1 RERERER IR R RN
0 0 1 0 N REREREREEERERERE

RECOMMENDED OPERATING CONDITIONS.
MIN NOM | mAax UNIT
Supply Voltage Vo S5443, Circuits 45 5 55 \%
N7443, Circuits 4.75 5 5.25 v
Normalized Fan-QOut from each Output {N) 10
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ELECTRICAL CHARACTERISTICS (over recommended. operating free-air temperature range unless otherwise noted)

PARAMETER TEST CONDITIONS * MIN  TYP'® MAX | UNIT
Vi Input voltage required to
in(1) ensure logical 1 at any input Ve = MIN 2 v
terminal
Input voltage required to
Vin{0) ensure logical O at any input Ve =MIN 08 v
terminal
\ = MIN, V; =2V,V; =0.8V,
Vout{1) Logical 1 output voltage cc B in(1) in(0) 24 Y,
Iload = -400uA
\Y = MIN, V; =2V, V; =0.8V,
Vout(0) Logical 0 output voltage cc in(1) in{0) 04 \
lsing = 16mMA
lin(1 Logical 1 level input Veg = MAX, Vip = 2.4V 40 uA
in
current (each input) Vee = MAX, Vi =5.5V 1 mA
lin(g) -09ical O level input Vgg = MAX, Vip = 0.4V -16 | mA
current (each input) 55443 20 55 mA
lgs Shortcircuit output current’ Vee =MAX, 7443 18 ~ 55' mA
S5443 28 41 mA
lcc  Supply current Vee = MAX, N7443 28 56 mA
SWITCHING CHARACTERISTICS, Vo =5V, Tao=25 °C,N =10
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT

Propagation delay time to
Tod0 logical O level through C_ = 15pF, R|_=400Q 10 22 30 ns
two logic levels
Propagation delay time to
thd0 logical O level through Cp = 15pF, R =400 23 35 ns
three logic levels
Propagation delay time to
tod1 logical 1 level through C_ = 15pF, R =40092 10 17 25 ns
two logic levels
Propagation delay time to
tod1 logical 1 level through C_ =15pF, R =40052 26 35 ns

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions of the applicable device
type.

**All typical values are at Veg =5V, Ta= 25°C.
TNot more than one output should be shorted at a time.
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DESCRIPTION

LOGIC DIAGRAM

TRUTH TABLE

The 54/7444 Excess-3-Gray Code to Decimal Decoder is a TTL MSI array utilized in decoding and logic conversion appli-
cations. The 54/7444 decodes excess three gray code to one of ten outputs.

S5444/N7444 ALL TYPES

EXCESS 3 GRAY DECIMAL

INPUT OUTPUT
D | C B A of1|2(3|af5|6|7]|8]9
- — s — - 0 0 1 0 o111 |11 f1f{1]1]1
@7 ‘L ‘; 0 1 1 0 1Tlof1|1 (1 |r]1f1]1]1
Y 0 1 1 1 B IENERERERERRRE
. ' 0 1 0 1 111 fo|1fr]r]1f1]
f 0 1 0 0 BERRRERCRERER R R
1 1 1 ) REARRERERCARRERERE
1 1 0 1 11 r{r {1 ]t]of1]]
o ¢ 1 1 1 1 1Tt ]o]1 ]
inicieinieininls 1 1 1 0 11 {11 (1|1 |1f{1]o]1
f 1 0 1 0 111|111 f1)1]|1]0
- - S - 1 0 1 1 (BERERENINENEERRENE!
oumrere 1 o | o1 RERERERERERERERERE
1 0 0 0 REEERENARERERENERE
0 0 0 0 1Tl {1{1]1
0 0 0 1 RERENENERERER R R
0 0 1 1 BRI NSRERERE!

RECOMMENDED OPERATING CONDITIONS.
MIN NOM | MAX UNIT
Supply Voltage Ve S5444, Circuits 45 5 55 v
N7444, Circuits 4.75 5 5.25 \%
Normalized Fan-Out from each Output (N) 10
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ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted)

PARAMETER TEST CONDITIONS * MIN  TYP'® MAX | uniT
Vin(1) Input voltage required to
ensure logical 1 at any input Ve =MIN 2 v
terminal
input voltage required to
Vin{0) ensure logical O at any input Vee =MIN 0.8 \Y
terminal
=MIN, V; =2V, V; =08V,
Vout(1) Logical 1 output voltage Vee in(1) in{0) 2.4 \Y
| = -400uA
load
V, =MIN, V; =2V, V; =0.8V,
Vout(0) Logical O output voltage cC in(1) in(0) =08 0.4 \Y;
. lsink = 16mMA
lin(1) Logical 1 level input Ve = MAX, Vi, =24V 40 kA
"M current (each input) Vee = MAX, Vin =65V 1| mA
Logical O level input = -
lino) —29 \np Vee = MAX, Vi, =0.4V -16 | mA
current (each input)
. S5444 -20 -55 mA
lgs Shortcircuit output current® Ve = MAX, N7444 18 _55 mA
S5444 28 41 mA
‘CC Supply current Vee = MAX, N7444 28 56 mA
SWITCHING CHARACTERISTICS, Vo =5V, Tp =25 °C,N=10
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Propagation delay time to
tod0 logical O leve!l through C_=15pF, Ry = 4009 10 22 30 ns
two logic levels
Propagation delay time to
thdo logical O level through C_ =15pF, Ry = 40092 23 35 ns
three logic levels
Propagation delay time to
tod1 logical 1 level through C_ =15pF, R =400 10 17 25 ns
two logic fevels
Propagation delay time to
tod1 logical 1 level through CL = 15pF, R_=40052 26 35 ns

* For conditions shown as MIN or MA X, use the appropriate value specified under recommended operating conditions for the applicable circuit

type.
**All typical values are at VCC =BV, T, =25 °c.

tNot more than one output shouid be shorted at a time.
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N7445B,R vee ‘—!
S5445R.E BCD-to—Decimal Decoder/Driver >
N74145B,R with Open Collector BCD - 7O - DECIMAL
S54145R.E High Voltage Outputs LB iL‘ s ‘I L
IO UIT
B,E,R PACKAGE
DESCRIPTION

put breakdown is 15 volts.

LOGIC DIAGRAM

TRUTH TABLE

The 54/7445 and 54/74145 BCD-to-Decimal Decoder/Driver is a TTL MSI array. It features standard TTL inputs and high
voltage, high current (80mA) outputs. The 54/7445 minimum output breakdown is 30 volts and the 54/74145 minimum out-

INPUTS OUTPUTS

plc|BjlA 0(1{2/3|4]5{6]7{8 ]9

weurs o{ofofo S EERE

5 5 o ofo]of1 T(o|1{1{1{1[1]|1]1]1

ST7 % {7 ojo|1|o 1{r]of1f1]1]1[1]1]|1

. of{of11 IR ARRERERERE R

{7—‘ YT s ol1{o]o BRI REAERERE

of1]0]1 1{rf{1|1f1]o]1){1]|1]|1

1 o{1{1]0 t{rf{1|1|1]1]o]1|1]1

- VARRERE! 11111 |1]1]0]1]1

+—<J_}{ 1 T 1{olofo 1{t|rfafafafala]ols

4 - - - Al fl }mmmm 1100 |1 111111 |1f1]1]o

GATES 1]o1|0 (N RE R R RERERERE

LI)LZJ 1101 |1 (RERRRRREREREREAERE

:  mm——— " 1]1/0to R ERERERERE

101 |01 IR ARERERERERERERE

111110 INEREREERRERERERERE

111 1|1 (RERERRRRRERERERERE

NOTE: 1. These voitage values are with respect to network ground terminal.
RECOMMENDED OPERATING CONDITIONS.

MIN NOM MAX UNIT

Supply Voltage Ve (See Note 1):  $5445, S54145 Circuits 45 5 55 \
N7445, N74145 Circuits 4.75 5 5.25 \%

Voltage on any Qutput 85445, N7445 Circuits 30 \%
$54145, N74145 Circuits 15 v
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ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted)

PARAMETER TEST CONDITIONS* MIN TYP** MAX UNIT
Input voltage required to
:{")" ensure logical 1 at any Vee =MIN 2 \Y;
input terminal
v Input voltage required to
(0|)n ensure logical 0 at any Vee = MIN 0.8 \"
input terminal
= s o= 0. 0.9 \
Von On-state output voltage Vee =MIN, lsink _ 80mA S 0.4 v
Vee = MIN, Igink =20mA .
v Off-state output voltage
Off 5445 or N7445) Ve = MAX, loff = 2504A 30 v
v Off-state output voltage
" (554145 or N74145) Voe = MAX, loff = 250uA 19 v
lin  Logical 1 level input Vee = MAX, Vi =24V 40 LA
(1) current {each input) Vee =MAX, Vi =565V 1 mA
lin Logical O level input v MAX. V 0.4V 1.6 A
= . = -1 m.
(0)  current {each input) cC AX, Vin =0
| Supply current Voo = MAX S§5445, 554145 43 62 mA
ce cc N7445, N74145 43 70 mA
SWITCHING CHARACTERISTICS, VCC =5V, TA =25°C,
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT

tpd1

tpd0

Propagation delay time
logical 1 level

Propagation delay time
to logical O level

Cy_ =15pF, Ry =1002

C_ =15pF, R|_ =100

60

60

ns

ns

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable circuit

type.

*ran typical values are at VCC =5V, TA = 25°C.
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N7446B BCD—to—Seven Segment sboede
N74478B Decoder/Driver oy
B C LTRBORBI D A
I —
Epupuysye g
T "
B PACKAGE
DESCRIPTION

trol to turn on all segments.

the 7446 is 30 volts and the 7447 is 15 volts.

LOGIC DIAGRAM

The 7446 and 7447 BCD-to-Seven Segment Decoder/Driver are TTL monolithic devices consisting of the necessary logic to
decode a BCD code to seven segment readout plus selected signs.
Incorporated in this device is a blanking circuit allowing leading and trailing zero suppression. Also included is a lamp test con-

The 7446 and 7447 provide bare collector output transistors for directly driving lamps. The output transistor breakdown of

low.
When a logical O is applied to the blanking input (forced condi-

LAMP — BLANKING INPUT OR
RIPPLE - BLANKING  TEST RIPPLE — BLANKING INPUT
INPUT INPUT OUTPUT i
79 ? K I
t? Q
IR =
| I T 1
g LL LI 1 L] L
9 t e d c b £
f . )
QUTPUTS
TRUTH TABLE
—— INPUTS ————— —— OUTPUTS ———
DECIMAL
OR
FUNCTION LT RBE 2] Cc 8 A B1/RBO a b < d e 1 9 NOTE
] 1 1 ] o o o 1 o o o 0 o o 1 1
1 1 X o o o 1 1 1 o 0 1 1 1 1 1
2 1 X Q o 1 o 1 o [ 1 o 0 1 o
3 1 x 0 0 1 1 1 o ] o o 1 1 o
4 1 x o 1 ] 0 1 1 o o 1 1 o o
5 1 x o 1 o 1 1 J 1 0 o 1 o 0
6 ] X o 1 1 0 1 1 1 o o o o o
7 1 X o 1 1 1 1 o ] o 1 1 1 1
8 1 x 1 o o ) 1 o o o o o o o
9 1 x 1 [ o 1 1 o o o 1 1 o 0
10 1 x 1 ] 1 o 1 1 1 1 o o 1 0
" 1 x 1 o 1 1 1 1 1 1 o 1 1 L)
12 1 x 1 1 o o 1 1 o 1 1 1 o Qo
13 1 X 1 1 o 1 1 o 1 1 o 1 o . 0
14 1 X 1 1 1 o 1 1 1 1 o o o o
15 1 X 1 1 1 1 1 1 1 1 1 1 1 1
1] x X x X X X o 1 1 1 1 1 1 1 2
RBI 1 o 0 0 o o o 1 1 1 1 1 1 1 3
LT o x X X X x 1 o 0 0 J o o 0 a4
NOTES: tion) all segment outputs go to a iogical 1 regardiess of the
1. BI/RBO is wire-OR logic serving as blanking input (Bl) and/or state of any other input condition.
ripple-btanking output (RBO). The blanking input must be open 3. When ripple-blanking input (RBI) is at a logical 0 and A=B =
or held at a logical 1 when output functions O through 15 are C = D = logical 0, all segment outputs to to a logical 1 and the
desired and ripple-blanking input (RBI) must be open or at a ripple-blanking output goes to a logical O (response condition).
logical 1 during the decimal 0 input. X = input may be high or 4. When blanking input/ripple-blanking output is open or held at a

logical 1, and a logical 0 is applied to lamp-test input, all segment
outputs go to a logical O.




SEGMENT IDENTIFICATION

o 1 2 3 5 6 7 1] 9 10 " 12 13 14 15
NUMERICAL DESIGNATIONS —~ RESULTANT DISPLAYS
RECOMMENDED OPERATING CONDITIONS. )
MIN NOM MAX UNIT
Supply Voltage Vs (see Note 1):
N7446, N7447 Circuits 4.75 5 5.25 \
Continuous Voltage at Outputs a through g:
N7446 Circuits 30 \Y
N7447 Circuits 15 \%
Normalized Fan-Qut From Qutputs a through g to Series 54/74 loads:
N7446, N7447 Circuits 12
Normalized Fan-Out From BI/RBO Node to Series 54/74 loads:
N7446, N7447 Circuits 5
Output Sink Current, lgjnk:
N7446, N7447 Qutputs a through g 20 mA
N7446, N7447, BI/RBO Node 8 mA
NOTES:
1. These voltage values are with respect to network ground terminal.
2. Inputvolitage must be zero or positive with respect to network ground terminal.
3. This rating applies when the output is off.
ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted)
PARAMETER TEST CONDITIONS * MIN TYP'  MAX | UNIT
Input voltage required to
Vin(1) . . Vg =MIN 2 v
ensure logical 1 at any input
Input voltage reguired to
Vin(0) age reguired t Vee = MIN 08 v
ensure logical 0 at any input
v On-state output voltage at v
on outputs a throuéh g ce = MIN, lgink =20mA 0.27 04 A
Vout Logical 0 output voltage
Vee = MIN, Link =8mA 0.3 04 \%
(0)  at BI/RBO node ce sink
Off-state output voltage at
Voff outputs a through g (S5446 Ve = MAX, loff = 250UA 30 \
and N7446 only)
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ELECTRICAL CHARACTERISTICS (Cont'd)

PARAMETER

TEST CONDITIONS *

MIN TYP** MAX

UNIT

v Off-state output voltage at
off  Gutputs a through g (S5447
and N7447 only)
Vout Logical 1 output voltage at
(1) BI/RBO node
Logical O level input current
lin(0) atany inputexcept BI/RBO
node
Logica! O level input current
at BI/RBO node
Logical 1 level input current
lin(1) atany input except BI/RBO
node

lin(0)

i Short-circuit output current
OS 4t BI/RBO node

Icc Supply current

Ve =MIN, lipag = -200uA

Ve =MAX, Vip =04V

Vee = MAX, Vip =04V

VCC = MAX, Vin =24V
Vg = MAX, Vip =55V

Vec =MAX  N7446, N7447

15

24 3.7

53 90

mA

mA

mA

mA

mA

SWITCHING CHARACTERISTICS, Voo =5V, Ty

=25°C,

PARAMETER

TEST CONDITIONS

MIN TYP  MAX

UNIT

Propagation delay time to
tpd1 logical 1 level from A input
to any output

Propagation delay time to
tpdo logical O level from A input

to any output

Propagation delay time to
tpd1 logical 1 level from RBI

input to any output

Propagation delay time to
tpdo logical O level from RBI

input to any output

C_ = 15pF, R =2800

CL = 15pF, RL =280

C_ = 15pF, R =280Q

100

100

100

100

ns

ns

ns

ns

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable circuit

type.
Al typical values are at VCC =5V, TA = 25°C.
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BCD—to—Seven Segment
Decoder/Driver
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N7448B

Bl
B C LT RBORBI D A

o

O U

B C D
[
INPUTS

LAMP  RB RB
INFUTS

TEST OUTPUT INPUT

B PACKAGE

DESCRIPTION

The 7448 BCD-to-Seven Segment Decoder/Driver is a TTL monolithic device consisting of the necessary logic to decode a BCD
code to seven segment readout plus selected signs.

Incorporated in this device is a blanking circuit allowing leading and trailing zero suppression. Also included is a lamp test con-
trol to turn on all segments.

The 7448 has resistor pull up on the outputs to provide source current to drive interface elements.

LOGIC DIAGRAM

BLANKING INPUT OR
RIPPLE — BLANKING r
OUTPUT

o
y

INPUTS.

0555 A
v

RIPPLE —
BLANKING  (AMP - TEST
INPUT INPUT

3

TRUTH TABLE

—— INPUTS ———— ————— OUTPUTS ——

DECIMAL
OR
FUNCTION LT R8I D 4 B A BI/RBO a b c d e i [] NOTE
o 1 1 0 4] o o 1 1 1 1 1 1 1 o 1
1 1 X o o [ 1 1 0 1 1 o o o 0 1
2 1 X 0 [ 1 o 1 1 1 o 1 1 o 1
3 1 x o o 1 1 1 1 1 1 1 o o 1
4 1 X o 1 0 o 1 0 1 1 0 ] 1 1
5 1 X 0 1 o 1 1 1 o 1 1 o 1 1
6 1 X o 1 1 ] 1 o o 1 1 1 1 1
7 1 X ) 1 1 1 1 1 1 1 0 [ o o
8 1 X 1 o [ o 1 1 1 1 1 1 1 1
9 1 X 1 o o 1 1 1 1 1 [} o 1 1
10 1 X 1 o 1 o 1 o o 0 1 1 o 1
11 1 X 1 o 1 1 1 o [ 1 1 0 0 1
12 1 X 1 1 0 o 1 0 1 0 0 o 1 1
13 1 X 1 1 o 1 1 1 0 0 1 0 1 1
14 1 X 1 1 1 0 1 o o o 1 1 1 1
15 1 X 1 1 1 1 1 o o 0 o 0 [ o
8l X X X X X X o 0 ) [ o o 0 o 2
RBI 1 o o 0 o o 0. o o 0 o (] 0 o 3
LT o X X x X X 1 1 il 1 1 1 1 1 4
NOTES: tion) all segment outputs go to a logical 0 regardiess of the state
1. BI/RBO is wire-OR logic serving as blanking input (Bl} and/or of any other input condition.
ripple-blanking output (RBO). The blanking input must be open 3. When ripple-blanking input (RBI) is at a logical 0, and A=B =C
or held at a logical 1 when output functions O through 15 are = D = logical 0, all segment outputs go to a logical 0 and the
desired, and ripple-blanking input (RBIl) must be open or at a ripple-blanking output goes to a logical O (response condition).
logical 1 during the decimal 0 output. X = input may be high or 4. When blanking input/ripple-blanking output is open or held at a

low,

2. When a logical 0 is applied to the blanking input (forced condi-

logical 1, and a logical O is applied to lamp-test input, all segment
outputs go to a logical 1.
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SEGMENT IDENTIFICATION

(! [0
PRt gt

] 1 5 [ 7 8 9 10 n 12 13 14 15
NUMERICAL DESIGNATIONS — RESULTANT DISPLAYS
RECOMMENDED OPERATING CONDITIONS.
MIN NOM MAX UNIT
Supply Voltage Vo (See Note 1):
N7448 Circuit 4.75 5 5.25 Y,
Normalized Fan-Out From Qutputs a through g to Series 54/74 Loads:
N7448 Circuits a4
Normalized Fan-Out From BI/RBO Node to Series 54/74 Loads:
N7448 Circuits 5
Output Sink Current, Igjnk:
N7448 Qutputs a through g 6.4 mA
N7448 BI/RBO Node 8 mA
NOTES:
1. These voltage values are with respect to network ground terminal.
2. Inputvoltage must be zero or positive with respect to network ground terminal.
3. This rating applies when the output is off.
ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted)
PARAMETER TEST CONDITIONS ™ MIN TYP*® MAX | UNIT
Vi input voltage required to
i} ensure logical 1 at any input Vee =MIN 2 v
Input voltage required to
Vin(o) - vortags reguirec” Veg = MIN 08 v
ensure logical O at any input
Vv Logical 0 output voltage at
(8;“ any output Vee =MIN, Ign = MAX 027 04 v
Vv Logical 1 tevel output voltage
(;’;“ at outputs a through g Vee = MIN, lioag = ~-400uA 24 42 v
v Logical 1 level output at
(?;‘t BI/BRO node Vee = MIN, ljgag = -200uA 24 3.7 v
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ELECTRICAL CHARACTERISTICS (Cont'd)

**

Input to any output

PARAMETER TEST CONDITIONS * MIN TYP MAX | UNIT
ilable at
hoad Load current available a Veg = MIN, Vout = 085V 13 2 mA
outputs a through g
Logical O level input current
lin(o) of any input except BI/RBO Vee =MAX, Vip =04V -1.6 mA
node.
lin(0) Logical O level input current Vee = MAX, Vi, =04V 42 mA
at BI/RBO node
Loglcal‘ 1 level |nputhll;:eBnc'; Voo = MAX, Vip = 2.4V 40 WA
lin(1) atany input except l Vcc = MAX, Vi =55V 1 mA
node
los Short-circuit output current Voo - MAX -4 mA
at any output
S$5448 53 76 mA
lce Supply current N7448 53 90 mA
SWITCHING CHARACTERISTICS, Vgg =5V, Tp = 25°C,
PARAMETER TEST CONDITIONS * MIN TYP MAX | UNIT
Propagation delay time to
tpd1 logical 1 level from A input C,_ =15pF 100 ns
to any output
Propagation delay time to
|tpdo  logical O level from A input C_=15pF 100 ns
to any output
Propagation delay time to
tpd1 logical 1 level from RBI C = 15pF 100 ns
input to any output
Propagation delay time to
tpdo logical O level from RBI CL = 15pF 100 ns

* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable circuit

type.
" All typical values are at Vo = 5V, T, =25°C.
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N7483B,R
S5483R,E

4—Bit Binary Full Adder
(look Ahead Carry)

By
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o
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GND
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b
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B,E PACKAGE
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P S A S
R PACKAGE

DESCRIPTION

TRUTH TABLE

LOGIC DIAGRAM

The 54/7483 is a 4-Bit Binary Full Adder for adding two four bit binary numbers. A Carry Look Ahead circuit is included to
provide minimum carry propagation delays.
Propagation delays of carry-in to carry-out is typically 12nsec.

INPUT OUTPUT
WHEN WHEN

Co=0 WHEN [ Co=1 WHEN

Cy=0 cp=1
VAL YA Y AL YA YA YA YA VA VAL

A3|/ B3/ RAa|/Ba |/ 23|/ *a|/ Ca|/ 23]/ *a}/ Ca
o|lo 0o jo |0 |0 o |1 |0 O
1o o |0 |1 o o o |1 0
o |1 |0 |0o |1 o (o |0 |t |0
1 1 ]Jo Jo Jo |1 ]o 1 1 0
o [0 |1 o |0 |1 |0 1 1 0
110 |1 o |1 1 o o o |1
[ 1 o |1 1 {0 {0 [0 |1
1 1 1 0 |0 |0 |1 1o |1
o (o o 1o |1 [0 |1 1 0
1|10 |0 1 1 1o o o [0
o |1 |0 1 1 1t lo o jo [0
1 1o [1 |0 |0 |1 1o |1
o |0 |1 1 0o {0 |1 1o |
1 0 |1 1 10 |1 o |1 1
0o |1 1 1 L o |1 1
1 1 1 1o |1 1 1 1

NOTE:

determine outputs 23, 24, and C4.

Input conditions at A1 , A2, B1 , 82, and CO are used to deter-
mine outputs 21 and 22, and the value of the internal carry
02. The values at Cz, A3, 83, Ay. and By, are then used to

&

AyBy
A28z
A3B3
i
KBy
AzBy
AzB3
AqBy
A2+By
A3783
AqBy
Ag+By
AgBs

—D-

-

Ag+By
RECOMMENDED OPERATING CONDITIONS.
MIN NOM MAX UNIT
$5483 Circuits 4,5 5 5.5 \%
Supply Voltage Vi (See Note 1) .
N7483 Circuits 4,75 5 5,25 \%
Normalized Fan-Out From Outputs:
Ca
21, 22, 23 or 24 10

type.

o
** All typical values are at Ve =58V, Tp=257C.
TNot more than one output should be shorted at a time.

NOTE: 1. These voltage values are with respect to network ground terminal.

* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable circuit
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ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted)

* ¥

PARAMETER TEST CONDITIONS * MIN TYP MAX UNIT
Input voltage required to
Vin(1) ensure logical 1 at any input Ve = MIN 2 \%
terminal
Input voltage required to
Vin(0) ensure logical 1 at any input Vee =MIN 08 \%
terminal
Vout(1) Logical 1 output voltage Vee =MIN 2.4 \%
Vout(0) Logical 0 output voltage Vee =MIN 04 \%
lin(0) Logical O level input current v < MAX. Vi = 0.4V 32 A
at A1, A3.B¢,B3,0rCp CcC + Vin .
", Logical O level input current =M o
in{0) at Ag, Ag, By, or By Vee AX, Vi =04V -1.6 mA
lin(1) Logical 1 level input current Vce = MAX, Vi, =24V 80 uA
Aq.A3.Bq, Bz 0orCq Vee = MAX, Vi, =55V 1 mA
(1) Logical 1 level input current Vee = MAX, Vip =24V 40 HA
Ag. Ag. By, or By Vee @ MAX, Vin =5 5v 1 mA
Short-circuit output current S$5483 -20 -55 mA
los Ve = MAX R _
atXy, Iy, =3, 0r E4T N7483 18 55 mA
los Short;cwcu:t output current Vee = MAX S5483 -20 -70 mA
atCy N7483 -18 -70 mA
lcc  Supply Current Ve = MAX, 58 79 mA
SWITCHING CHARACTERISTICS, Vge =5V, Tp = 25°C, .unless otherwise noted N = 10
PARAMETER * TEST CONDITIONS MIN TYP MAX | UNIT
tpg1 FromCgto1 C=50pF, R =400 23 34 ns
td0 FromCgto 1 C, =50pF, R =400Q 20 34 ns
tpdt FromCqto 2 Cg =50pF, R_=400Q 24 35 ns
tpdo From Cqyto2 C =50pF, R_=400Q 22 35 ns
tpd1 FromCgto3 C_ =50pF, R =4008 30 50 ns
tpdo FromCqpto 3 C_ =50pF, Ry =400Q 24 40 ns
tpd1 FromCpto4 Cp =50pF, R =400Q 30 50 ns
tpdo FromCgyto4 C_ =50pF, R; =400Q 28 50 ns
tpd1 FromCptoCy CL= 50pF, R =780 12 20 ns
tpdg FromCytoCy C, =50pF, R =7808 12 20 ns
tpd1 From Agor By to 2 C =50pF, R|_=4008 40 ns
tpdo From A, or By to 2 Cy =50pF, R, =4000 35 ns
tpd1 From A4 of B4 to4d CL = 60pF, F\‘L =400 40 ns
tpdo From A of By to 4 C| =50pF, R =4008 35 ns
*Tpd1 is propagation delay time to logical 1 level. tpqq is propagation delay time to logical O level.
NOTE: Etlectrical Characteristics Notes see Page 26.
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N7486A,J
S5486A,J,F Quad 2—Input Exclusive OR Gate m)?_l IE;.D_l
] GNO _j
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DESCRIPTION TRUTH TABLE
The 54/7486 Quad 2-Input Exclusive OR Gateisa TTL
element providing the function AB + AB at the output.
INPUTS OUTPUT
A B Y
0 [o] 0
(4] 1 1
1 o] 1
1 1 o
RECOMMENDED OPERATING CONDITIONS.
MIN NOM MAX UNIT
S ' Voleae v (See Note 1) S§5486 Circuits 45 5 55 \%
u oltage ee Note 1):
pply Yottage Tee N7486 Circuits 4.75 5 | 525 v
. Logical 0 10
Normalized Fan-out from each output, N: .
Logical 1 20
NOTE: 1. These voltage values are with respect to network ground terminal.
ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted)
PARAMETER TEST CONDITIONS * MIN TYP ” MAX UNIT
Vi Input voltage required to
n ensure logical 1 at any input Vee =MIN 2 \%
(1) terminal
Vi Input voltage required to
n ensure logical 0 at any input Vce =MIN 0.8 \%
() terminal
\% Ve =MIN, Vi =2V,
out Logical 1 output voltage cc in(1) 24 \'
(1) Vin(0) = 0.8V, ljoad = ~800nA
V Vee = MIN, Vi =2V,
out Logical O output voitage cc in(1) 0.4 \%
(0) Vin(0) 0.8V, lsink = 16mA
| Logical 1 level input Vee = MAX, Vi = 2.4V 40 MA
in{1
in1) current (each input) Ve = MAX, Vip =55V 1 mA
Logical O level input current
I Vee = MAX, Vip =04V -1.6 mA
in(0) (each input) cc n
o : Vee = MAX, Vin(1) =45V, S5486 -20 -55 mA
lOS Short circuit output current Vin(0) =0 N7486 18 _55 mA
_ B S5486 30 43 mA
lcc Supply current Voo = MAX, Vip = 4.5V N7486 30 50 mA
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SWITCHING CHARACTERISTICS, Vgg =5V, T =25°C, N =10

PARAMETER

*

TEST CONDITIONS

MIN

TYP

UNIT

tpd0

tod1

tpdo

tpd1

Propagation delay time to
logical O tevel (other input
low)
Propagation delay time to
logical 1 level (other input
low)
Propagation delay time to
logical O level (other input
high)
Propagation delay time to
logical 1 level (other input
high)

C, = 15pF, R = 4000

cy = 15pF, Ry =400Q

C_ = 15pF, R, =400Q

Cc_ = 15pF, R =4002

11

15

13

18

23

22

30

ns

ns

ns

ns

* ot . . .
For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable circuit

type.
" " Al typical values are at Vo = BV, Tp = 25°C.

TNot more than one output should be shorted at a time.




Ve cs A A3 Az A A By
16 15 14 13 12 11 10 9

A mmrmm

N7488B,R 256—Bit Read—Only Memory
Rpnpupn
Bo BZ| l:3‘2 B3 354 :5 576 GND
B,R PACKAGE
DESCRIPTION

The 7488 is a TTL 256-Bit Read Only Memory organized as 32 word with 8 bits per word. The words are selected by five
binary address lines with full word decoding incorporated on the chip. A Chip Select input is provided for additional decoding
flexibility, which will cause all eight outputs to go to the high state when the Chip Select input is taken high.

This device is fully TTL or DTL compatible. The outputs are uncommitted collectors, which allows wired-OR operation with
the outputs of other TTL or DTL devices. These outputs are capable of sinking twelve standard DCL loads. Propagation delay
time is 50ns maximum. Power dissipation is 310 milliwatts with 400 milliwatts maximum.

Customer may specify patterns for the 256-Bit Read Only Memory by completing the truth table/order blank.

LOGIC DIAGRAM

8y

~N

w

5608004

A3 a CI
32x8 [Ay '3
ARRAY

Ay a C]

Aq 2

@

@

By

ELECTRICAL CHARACTERISTICS

PARAMETER TEST CONDITIONS MIN TyYp MAX | UNIT
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256-BIT READ ONLY MEMORIES TRUTH TABLE/ORDER BLANK

CUSTOMER: THIS PORTION TO BE COMPLETED BY SIGNETICS
P.0. NO.: PART NO.:
YOUR PART NO.: $.D. NO.:
DATE: DATE RECEIVED:
INPUTS OUTPUTS
WORD| As Az Ay A, A9 |(ENABLE| By Bg Bg B, B3 B, By Bg
0 0 0 0 0 0
1 0 0 0 1 0
2 0 0 0 1 0 0
3 0 0 0 1 1 0
4 0 0 1 0 0 0
5 0 0 1 0 1 0
6 0 0 1 1 0 0
7 0 0 1 1 1 0
8 o] 1 0 0 0 0
9 0 1 0 0 1 0
10 0 1 0 1 0 0
1 0 1 0 1 1 0
12 0 1 1 0 0 0
13 0 1 1 0 1 0
14 0 1 1 1 0 V]
15 0 1 1 1 1 0
16 1 0 0 0 0 0
17 1 0 0 0 1 0
138 1 0 0 1 0 0
19 1 0 0 1 1 0
20 1 0 1 0 0 0
21 1 0 1 0 1 (1]
22 1 0 1 1 [ 0
23 1 0 1 1 1 0
24 1 1 0 0 0 0
25 1 1 0 0 1 0
26 1 1 ] 1 0 0
27 1 1 0 1 1 0
28 1 1 1 0 0 0
29 1 1 1 0 1 0
30 1 1 1 1 0 0
3 1 1 1 1 1 0
ALL X X X X X 1 1 1 1 1 1 1 1 1
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N7489B 64—Bit Read/Write Memory (RAM)

B PACKAGE

DESCRIPTION
suited for application in scratch pads and high speed buffer memories.
memory when Read Enable (Rg) is at logic 0" and read from the memory when Rg is at logic “'1”.

LOGIC DIAGRAM

The 7489 is a TTL 64-Bit Read-Write Random Access Memory organized as 16-words of 4 bits each. The 7489 is ideally

Words are selected through a 4-input binary decoder when the chip select input (CE) is at logic ““0"". Data is written into the

ADDRESS
DECODING W 4 r 9 p
Ag —pi
A1 - | | | |
a2~} | | | |
r e [ ! | |
¢ | | | I
CE —o]
WORD
o i i
ENABLE
READ
WRITE
RE — ]
READ ENABLE BIT1 BIT2 BIT3 BIT4

o Buod  buod  buod

T
DATA IN AND OUT

ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP

MAX

UNIT
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Signetics Linear Product Line

LINEAR

SENSE AMPLIFIERS

528 (4 Channel Plated Wire)
7520 Thru 7525 (Core)

COMPARATORS

518 (Adj Sinking)

526 (High Speed)

529 (Uitra High Speed)
5710 (uA710)

5711 (uA711)

CORE DRIVERS

75324 (SN75324)
75450 (SN75450)
75451 (SN75451)

VOLTAGE REGULATORS

550
5109 (LM109)
5723 (uA723)

OPERATIONAL AMPLIFIERS PHASE LOCKED LOOP

516 (Differential in/out) 560 | Operating Freq.

531 {High Slew Rate) 561 | .01 Hz to 30MHz

533 (Micro Power) 562 | Sensitivity 300uV

536 (FET Input) 565 Operating Freq.

537 (Precision) 001Hz to 500kHz

51A1 (LM101A) 566 (Function Generator)

5101 (LM101) 567 (Tone Decoder)

5107 (LM107)

51A8 (LM108A)

5108 (LM108)

5556 (MC1556)-

5558 (DUAL)

5709 (1A709) MULTIPLIERS/DEMODULATORS
5740 (1A740) 5595 (MC1595)4 Quad Multiplier
5741 (uA741) 5596 (MC1596) Balanced Modulator
5748 (uA748) 5111 (ULN2111) (Limiter Detector)
AMPLIFIERS

VIDEO Prefix S or SE Denotes Mil Temp
501 (-55 to +125)

5733 (A733)
DIFFERENTIAL

515
511 (DUAL)

RF/IF
510 (DUAL)

POWER DRIVER
540

Prefix N or NE Denotes commercial
Temp (0 to 70°C)

Signetics Linear Integrated Circuits
are available in a variety of packages.
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Vi
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|‘A IzB |% l?? & PGR SLR CL‘OCK
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DESCRIPTION

The 54/7494 4-Bit Shift Register is a TTL monolithic array configured to perform parallel-in to serial-out or serial-to-serial

transfers of data.

Two sets of parallel preset inputs are provided to allow selection of data from two sources.

LOGIC DIAGRAM

PRESETS
1

' ?!A ?zA

PRESET 2 o—D

?l! ?ZB' ?15 ?ZC ?10 2D+

PRESET 1

PRESET PRESET PRESET PRESET
[4 >—4 s Ap—m—5 B s c s D -0 OUTPUT
r-Oj CLOCK CLoCK CLOCK CLOCK
SERIALINPUTO——DC . R A R B R c R o
CLEAR CLEAR CLEAR CLEAR
CLOCK 0—-Dc
CLEARO——D
RECOMMENDED OPERATING CONDITIONS.
MIN TYP MAX UNIT
S$5494 Circuits 4,5 5 5.5 \Y
Supply Voltage V(. (See Note 1)
N7494 Circuits 4,75 5 5,25 \%

Normalized Fan-Out From Each Output 10
Width of Clock Pulse, tp(clock) 35 ns
Width of Clear Pulse, tp(clear) 30 ns
Width of Preset Pulse, tp(preset) 30 ns

tsetup (1) 35 ns
Serial Input Setup Time:

tsetup(o) 25 ns
Serial Input Hold Time, thold 0

NOTE:

1, These voltage values are with respect to network ground terminal.
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ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted)

output

PARAMETER TEST CONDITIONS * MIN TYP™® MAX UNIT
Input voltage required to
Vin(1) ensure logical 1 atany input Ve = MIN 2 v
terminal
Input voltage required to
Vin(0) ensure logical 0 at any input Vee = MIN 0.8 \Y
terminal
Vout(1) Logical 1 output voitage Ve = MIN, ljgag = -400LA 2.4 3.5 v
Vout(0) Logical 0 output voltage Vee = MIN, lgipg = 16mA 0.22 0.4 \%
. i
LogncaIA 1 level input current Vee = MAX, Vi = 2.4V 40 wA
'in(1) at any input except preset 1 VCC = MAX, Vi, = 5.5V 1 mA
and preset 2
\ Logical 1 level input current VCC = MAX, Vi, = 2.4V 160 MA
in(1) at preset 1 and preset 2 VCC = MAX, Vi, = 5.5V 1 mA
Logical Q level input current
lin(p) atany input except preset 1 Vee = MAX, Vip = 0.4V -1.6 mA
and preset 2
| Logical O level input current
L preset 1 and preset 2 Vee = MAX, Vi = 0.4V 6.4 mA
| sh . N v MAX vV o $5494 -20 -57 mA
ort-circuit input current = , =
0s cc out N7494 -18 -57 mA
| s | v MAX S5494 35 50 mA
upply current =
cc cc N7494 35 58 mA
SWITCHING CHARACTERISTICS, VCC =5V, TA = 25°-C, N=10
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
fmax Maximum clock frequency C = 15pF, RL = 40082 10 MHz
Propagation delay time to
tod1 togical 1 level from clock to CL = 15pF, RL = 40092 25 40 ns
output to output
Propagation delay time to
thd0 logical O tevel from clock to CL = 15pF, HL = 4002 25 40 ns
output
Propagation delay time to
tod1 logical 1 level from preset CL = 15pF, RL = 40082 35 ns
to output
Propagation delay time to
thdo logical O tevel from clear to C_=15pF, R = 4002 40 ns

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable circuit

type.
** All typical values are at Vee =5V, Ta= 25°C.

+
Not more than one output should be shorted at a time.
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EENEREENEEREN!
N7495A 4—Bit Right—Shift
S5495A,F Left—Shift Register
L] ITI L;' [N I_GJ LJ
A,F PACKAGE
DESCRIPTION

LOGIC DIAGRAM

The 54/7495 is a Universal 4-Bit Shift Register designed with standard TTL techniques. The register consists of logic config-
ured to perform right, left shift or parallel-in, parallel-out operations depending on the logical input level at the mode control.

INPUTS

SERIAL

B A INPUT
o5 (X} 03 2 1
N 7
MODE .6 N T T 1
CONTROL
2 1 2 2z 1 2
o c 8 A
R R R R
CLock CLOCK CLOCK CLOCK
D s - k3 s B s s
Somn? oy [ i
CLOCK 1 49 no 12 LEX)
R-SHIFT D c A
- OUTPUTS 4
RECOMMENDED OPERATING CONDITIONS.
MIN NOM MAX UNIT
S5495 Circuits 4.5 5 5.5 \"
Supply Voltage Vo (See Note 1):
N7495 Circuits 4,75 5 6,25 \%
Normalized Fan-Out From Each Output 10
S$5495 Circuits 20 10 ns
Width of Clock Pulse t,(clock)
P N7495 Circuits 15 10 ns
Setup Time Required at Serial, A; B,.C, or D Inputs tsetup 20 10 ns
Hold Time Required at Serial, A, B, C, or D Inputs thold 0 10 ns
Logical O Level Setup Time Required at Mode Control
(With Respect to Clock 1 input) 20 ns
Logical 1 Level Setup Time Required at Mode Control
{With Respect to Clock 2 input) 20 ns
Logical O Level Setup Time Required at Mode Control
(With Respect to Clock 2 input) 10 ns
Logical 1 Level Setup Time Required at Mode Control
(With Respect to Clock 1 input) 10 ns

NOTES:

1. Voltage values are with respect to network ground terminal.

2, input voltages must be zero or positive with respect to network ground terminal,

36




ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted)

* %

or clock 2 to outputs

PARAMETER TEST CONDITIONS * MIN TYP MAX UNIT
Input voltage required to
Vin(1) ensure logical 1 at any input Vee = MIN 2 \Y
terminal
Input voltage required to
Vin(0) ensure logical 0 at any input Vee = MIN 0.8 v
terminal
Vout(1) Logical 1 output voltage VCC = MIN, ljgag = ~400UA 2.4
Vout{o) Logical O output voltage Vee = MIN, Iging = 16mA 0.4
Logical 0 level input current
lin(0) atany input except mode VCC = MAX, Vi, = 0.4V -1.6 mA
control
Logical O level input current
lin(0) at mode control Vee = MAX, Vi, =04V -3.2 mA
Logical 1 level input current
) Ve = MAX, Vi, =24V 40 MA
lin(1) atany input except mode
Vee = MAX, Vi, =56.5V 1 mA
control
Logical 1 level input current VCC = MAX, ‘Vin = 2.4V 80 MA
lin(1) at mode control Vee = MAX, Vi = 5.5V 1 mA
IOS Short-circuit output current’ VCC = MAX -18 -57 mA
§5495 50 72 mA
lce Supply current Ve = MAX N7495 50 a2 mA
SWITCHING CHARACTERISTICS, Vgg = 5V, Tp = 25°C, N =10
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
- fmax Maximum shift frequency C_ = 15pF, R, =400 20 31 MHz
Propagation delay time to
tod1 logical 1 level from clock 1 CL = 15pF, RL = 40002 26 35 ns
or clock 2 to outputs
Propagation delay time to
thd0 logicai 0 level from clock 1 C = 15pF, R_= 4000 24 35 ns

* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable circuit

type.

** All typical values are at Voo =58V, Ta= 25°C.

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

The 54/7496 5-Bit Shift Register is designed with standard TTL techniques. The 5-Bit register is configured to perform
parallel-to-serial or serial-to-parallel transfers of data. Each flip-flop has a preset input which is controlled by the preset enable.
The preset is independent of the state of the clock input.

LOGIC DIAGRAM
PRESET OUTPUT PRESET OUTPUT PRESET OUTPUT PRESET OUTPUT PRESET
A oA B 0B c oc ] (o1 E
PRESET
EN(A;BLE T T
Q| Q1 Q1 U
fm?l PRESET PRESET PRESET PRESET PRESET | ourpyr
s Alé—s Bjpo—s clos n—J»—Ws E|l—OE
—of CLOCK 0| CLOCK —o] CLocK _.o cLock —o| cLock
R Apt—r Bpt+—r S = = D4R E
CLEAR CLEAR CLEAR CLEAR CLEAR
Y b b bi b b
CLOCKD
RECOMMENDED OPERATING CONDITIONS.
MIN TYP MAX UNIT
s v v (See N n 85496 Circuits 4.5 5 5.5 A\
uppl oltage ee Note 1):
PRy 9¢ Yee N7496 Circuits 4.75 5 5.25 \Y
Normalized Fan-Out from Output 10
Width of Clock Pulse, to(clock) 35 ns
Width of Clear Pulse, tp(clear) 30 ns
Serial Input Setup Time, tsetup 30 ns
Serial Input Hold Time, thold o} ns
NOTE: 1: This voltage value is with respect to network ground terminal.
ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range uniess otherwise noted)
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX | UNIT
Input voltage required to
Vin(1) ensure logical 1 at any input Vee =MIN 2 \%
terminal
Input voltage required to
Vin(O) ensure logical 0 at any input VCC =MIN 0.8 \Y)
terminal




ELECTRICAL CHARACTERISTICS (Cont'd)

to output

PARAMETER TEST CONDITIONS * MIN TYP ** MAX | UNIT
Vout(1) Logical 1 output voltage Ve =MIN, lioad = -400pA 24 35 v
Vout(0) Logical 0 output voltage Vee =MIN, Iging = 16mA 0.22 0.4 v
Logical 1 level input current Vee = MAX, Vip = 24V 40 uA
lin(1) atany input except preset Voo =MAX, Vip= 5.5V 1 mA
(pin )
, Logical 1 level input current Voo = MAX, Vip =24V 200 A
in(1) at preset (pin ) Vce = MAX, Vi, =55V 1 mA
Logical O level input current
lin(0) atany input except preset Ve = MAX, Vip =04V -1.6 mA
(pin )
Logical O level input current
lin{0) Ve =Max, Vip =04V -8 mA
at preset (pin )
los Short-circuit output current Vee =MAX, Vout =0 ZE;‘:ZZ :?(8) ::; :2
rase o 1 | m
SWITCHING CHARACTERISTICS, Vgc =5V, Ty = 25°C, N=10
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
fmax Maximum clock frequency C =15pF, R =400Q 10 MHz
Propagation delay time to
tpd1 logical 1 level from clock to Cp = 15pF, R| =400 25 40 ns
output
Propagation delay time to
tpdo logical O level from clock to CL =15pF, R =400Q 25 40 ns
output
Propagation delay time to
thd1 logical 1 level from preset C_ =15pF, R =4002 35 ns
to output
Propagation delay time to
tpdo logical O level from preset C_ =15pF, R =400 28 40 ns
to output
Propagation delay time to
thdo logical O level from clear CL = 15pF, R_= 4000 55 ns

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable circuit

type.
**All typical values are at Ve =5V, Ta= 25°C.

tNot more than one output should be shorted at a time.
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DESCRIPTION

TRUTH TABLE

The 54/74121 Monostable Multivibrator is a monolithic TTL device providing triggering from either positive or negative going
inputs. Both the true and complement output pulses are provided.
Pulse duration is determined by addition of an external timing capacitor between pins 10 and 11.

t. INPUT t INPUT
n n+1

OUTPUT
A1l A2 | B A1l A2 B
1 1 [o] 1 1 1 Inhibit
0 X 1 o] X o Inhibit
X 0 1 X (4] (4] Inhibit
0 X 0 0o X 1 One Shot
X [¢] o] X o] 1 One Shot
1 1 1 X (o] 1 One Shot
1 1 1 (o] X 1 One Shot
X o ] X 1 0 Inhibit NOTES:
0 X 0 1 X 0 Inhibit 1. tq = time before input transi-
X 0 1 1 1 1 Inhibit tion. ) )
0 X 1 1 1 1 Inhibit 2. :!., +1 = time after input transi-

1=Vin(1)=2V L ion.
0= V; ((0))<0 8V ! ! 0 x 0 0 :n:fbft 3. X indicates that either a logical
In9=0. 1 1 0 0 X 0 nhibit 0 or 1, may be present
RECOMMENDED OPERATING CONDITIONS.
MIN NOM MAX UNIT

S$54121 Circuits 4.5 5 5.5 \"
Supply Voltage VCC:

N74121 Circuits 4.75 5 5.25 \Y
Normalized Fan-Out From Each Output, N 10

Schmitt Input (B) 1 V/s
Input Pulse Rise/Fall Time:

Logic Inputs (A1, A2) 1 V/us
input Pulse Width 50 ns
External Timing Resistance Between Pins @ and @ (Pin @ open) 1.4 (39

S54121 30 k&
External Timing Resistance:

N74121 40 k&
Timing Capacitance (o] 1000 uF
Output Puise Width 40 s

Ry =2kQ 67%

Duty Cycle:
RT =30 k{2 (854121) or 90%
Ry = 40 k2 (N74121)
ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted)
PARAMETER TEST CONDITIONS * MIN  TYP® MAX | UNIT
Positive-going threshold
v going Vee =MIN 14 2 | v
voltage at A input
V- Negativegotr.\g threshold Ve =MIN 08 14 v
voltage at A input
Positive-going threshold
o g Q Ve =MIN 1.65 2 \
voltage at B input
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ELECTRICAL CHARACTERISTICS (Cont'd)

*

trigger pulse

R+ = Open, Pin @ to VCC

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
VT‘ Negative-going threshold VCC = MIN 08 1.35 .
voltage at B input
Vout(0) Logical O output voltage Ve = MIN, Lsink = 16mA 0.22 04 \
Vout{1) Logical 1 output voltage Vee = MIN, ligaq = 400uA 2.4 3.3 v
gy ic! O lovel inbut Vee = MAX, Vig =04V 1 16 | mA
currentat Aq or Ay
Logical O level input
li Vee = MAX, Vi =04V -2 -3.2 mA
in(0) current at B cc n
| Logical 1 level input Ve = MAX, Viy =24V 2 40 HA
() current at A of Ay Voo = MAX, Vi =24V 0.05 1 | ma
- Logical 1 level input Vg =MAX, Viy =24V 4 80 uA
) current at B Veg = MAX, Vip =55V 0.05 1 mA
| Short circuit output Voo = MAX S54121 -20 -25 55 mA
0S  currentatQor QF cc N74121 18 26 55 mA
|CC Power supply (.:urrent in Ve = MAX 13 o5 mA
quiescent (unfired) state
Power supply current in
| VA~ = MAX 23 40 mA
cc fired state cc
SWITCHING CHARACTERISTICS, Ve =5V, Ty =25 °c,
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Propagation delay time to
tpd1 logical 1 level from B input C__ =15pF, Ct =80pF 15 35 55 ns
to Q output
Propagation delay time to .
tpd1 logical 1 level from A1/A2 CL = 15pF, Cy =80pF 25 45 70 ns
inputs to Q output
Propagation delay time to
tpdo  logical O level from B input C =15pF, Cy =80pF 20 40 65 ns
to Q output
Propagation delay time to
todo logical O level from A1/A2 C| = 15pF, Ct =80pF 30 50 80 ns
inputs to Q output
Puise width obtained using C, =1bpF, C+ =80pF
tlowt) o T ® 70 110 150 ns
internal timing resistor R = Open, Pin to Vg
Pulse width obtained with C, = 15pF, CT =0.
tplout) . ) Re =0 Pi v 20 30 50 ns
zero timing capacitance T = Open, in @ to Ve
Pulse width obtained using C_ = 15pF, C+ = 100pF,
tolout) gyxternal timing resistor Ry =10k, Pin @ Open 600 700 800 ns
Pulse width obtained using C = 15pF, Ct =1uF,
‘plout) gxternal timing resistor Ry = 10kQ Pin @ Open 6 ’ 8 ms
ini durati f = =
thold Minimum duration o C_ =15pF, Ct = 80pF, 20 50 ns

NOTE: Electrical Characteristics Notes See Page 42
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* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable circuit

type.
** All typical values are at Vee =5V, Ta = 25°C.
TNot more than one output should be shorted at a time.

TYPICAL CHARACTERISTICS

VARIATION IN OUTPUT PULSE WIDTH
VERSUS
SUPPLY VOLTAGE

+1.0

e C
0 eTA z

=020
‘v\w\\

"

=

Ty = 60pF
Ry =10k (External)
Ta=25C

~tplout) - VARIATION IN OUTPUT PULSE WIDTH

[ e SN74121 ————]
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Vce - SUPPLY VOLTAGE - V

SCHMITT TRIGGER THRESHOLD VOLTAGE
VERSUS
FREE-AIR TEMPERATURE
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OUTPUT PULSE WIDTH
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T = o >
2 1000
H
% 1
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£ 3
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=
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100ns
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VARIATION IN OUTPUT PULSE WIDTH

VERSUS
FREE-AIR TEMPERATURE

R - TIMING RESISTOR VALUE k{2
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Signetics MOS Roundup

DYNAMIC SHIFT
REGISTERS

2502
Quad 256-Bit DSR
10MHz Data Rate
CCL = 140pF max.
Power Supplies +5, -5V
40uW/bit/MHz
Multiplexed Data

2503

Dual 512-Bit DSR
10MHz Data Rate

CCL = 140pF max.
Power Supplies +5, -5V
40umW/bit/MHz
Multiplexed Data

2504

Single 1024-Bit DSR

10MHz Data Rate

CCL = 140pF max.

Power Supplies +5, 5V

40uW/bit/MH2z
Multiplexed Data

2505

512-Bit DSR

5MHz Clock Rate

Ccy = 80pF

Power Supplies +5, -5V
100:W/bit/ MHz
Recirculate +CS Logic

2506

Duatl 100-Bit DSR
3MHz Clock Rate

CoL = 40pf max.
Power Supplies +5, -5V
400uW/bit/MHz

Bare Drain Output

2507

Dual 100-Bit DSR

3MHz Clock Rate

CgL = 40pF max.

Power Supplies +5, -5V
400uW/bit/MHz

Resistor Pull-down (7.5k}

2512

1024-Bit DSR

5MHz Clock Rate

Cgy = 140pF

Power Supplies +5, -5V
150uW/bit/MHz

Recirculate Logic

Dual 512-8it DSR
S5MHz Clock Rate

!
1

: !
| Ccu = 140pF !
!

|

1 Power Supplies +5, 5V

| 100uW/bit/MHz

[ Recirculate +CS logic __ |
e 1

: Dual 100-Bit DSR

| 3MHz Clock Rate
| Ccy =40pF max.
Power Supplies +5, -5V

1 400uW/bit/MH2
| Resistor Pulldown {20k} _
cTTTTTT T 1
|
! |
! I
| I
I i
| |
- - J

STATIC SHIFT

REGISTERS

2509

Dual 50-Bit SSR

3MHz Clock Rate

Power Supplies +5, -12V
Data & Clock TTL Comp.
Tri-State Outputs
Recirculate Logic

2510

Dual 100-Bit SSR

3MHz Clock Rate

Power Supplies +5, -12V

Data & Clock TTL Comp.

Tri-State Outputs
Recirculate Logic

2511

Dual 200-Bit SSR

3MHz Clock Rate

Power Supplies +5, -12V
Data & Clock TTL Comp.
Tri-State Outputs
Recirculate Logic

—————————— \
{_2518 (COMING SOON) !
| Hex 32-Bit SSR

| 3MHz Clock Rate

| Power Supplies +5, -12V
|

|

Recirculate Logic

| al
2519 (COMING SOON)

|
: Hex 40-8it SSR |
| 3MHz Clock Rate |
| Power Supplies +5,-12v |
| Recirculate, Logic :
|

| |

2521 “(comING SOON) |
Dual 128-Bit SSR |
3MHz Clock Rate |
Power Supplies +5, -12V |
Data and Clock TTL Comp. |
Tri-State Outputs :

| Recirculate Loge_ __ _ |

| 2522 (COMING SOON) |
| Dual 132-Bit SSR |
{ 3MHz Clock Rate !
| Power Supplies +5, -12V |
! Data and Clock TTL Comp. |
: Tri-State outputs :

RANDOM ACCESS
MEMORIES

2501
256 X 1 SRAM
Decoded

AT 800ns

300mw

Power Supplies +5, -7,-10V
Silicone 16-pin DIP

2508

1024 X 1 DRAM
Decoded

AT 330ns

CT 500ns

3 Chip Selects

2.7mA Out

4 Clocks

Power Supplies +5, -12V
TTL Comp. lnputs

2500 SERIES
SILICON GATE MOS

|

READ-ONLY
MEMORIES

2513

64 X7X5/64X8X5
Static Character Gen.

600ns Access Time

ASCII Font Standard

Power Supplies +5, -5, ~12V
350mwW

2514

512 X 5§ SROM

600ns Access Time

Power Supplies +5,;-5, -12V
350mw

[ 2516 —!
64 X 6 X 8 Character
| Generator :
j 384 X 8 Static ROM |
| 550ns Access Time |
| Tri-State outputs |
{ ASCII Font Standard i
| Power Supplies +5, -5, -12v;
|
|
|
|
!
|

STATIC SHIFT REGISTERS

2000 SERIES
Cy =5pF
—14, —28V Power Supplies

$2001
Dual 16-Bit SSR
0-1 MHz

$2002
Dual 25-8Bit SSR
0-1MHz

$2003
Dual 32-Bit SSR
0-1 MH2

$2004
Dual 50-8it SSR
0-1 MH2

$2005
Dual 100-Bit SSR
0-1 MHz

" N2010
Dual 100-Bit SSR

0-3MHz

L e 4
~SZZIZZZ T T 3
! |
| I
| !
|
: |
|
! |
L il
| 1
1 1
1 T
i |
| STATIC READ-ONLY |
MEMORIES |
2400 SERIES
550ns Access Time
250mwW

+12, —12V Power Supplies
Bare Drain or MOS
Pull-Down Resistor

2410
256 X4
16-Pin DIP

2420

256 X4,128X 8

Single or 3-line Chip Enable
24-Pin DIP

2430

256 X8

Single or 3-line Chip Enable
24-Pin DIP

METAL GATE MOS
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Roxt/Cext NC ° Cext NC Ry Q@ Rext/Caxt NC  Coxt  NC R Q
14 B3 oz N1 10 9 8 “ 1312 N 10 9
1AM Mamrn a0 00mn
Vee Vee

N74122A,Q Retriggerable Monostable
S§54122A,Q,F Multivibrator with Clear
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DESCRIPTION
The 54/74122 Retriggerable Monostable Miltivibrator with clear is a monolithic TTL device providing triggering from either a

positive or negative going pulse. Both the true and complement output pulses are provided. A direct clear input is provided
and will override the output pulse.
Pulse duration is determined by addition of an external capacitor between pins 11 and 13.

LOGIC DIAGRAM TRUTH TABLE
INPUTS OUTPUTS
A1 A2 B1 82 Q Q
H H X X L H
Rext/Coxt O =™ 2on, :2 i )L( >'f :: H
DATA | A1 L i - H
mAPLYs{‘Az 2 i %50 L X H H L H
L X t H Ji r
L X H t JL r
. - X L H H L H
[—°? X L t H JL r
Socuean X L H 0 J ir
] e H { H H I ir
¥ \ H H I r
{ H H H I r
NOTE: A. H =high level (steady state), L = low level
(steady state), 1 = transition from low to high
level, ¢= transition from high to low level, I'L=
one high-level pulse, L= one low-level pulse, X =
irrelevant (any input, including transitions.).

RECOMMENDED OPERATING CONDITIONS.

§54122 N74122 UNIT
MIN NOM MAX MIN NOM MAX
Supply voltage, V¢ 45 5 55 4.75 5 5.25 \%
. High logiclevel 20 20
Normalized fan-out from each output, N Low logic level 10 10
Input data setup time, tsetyp (see Note 3 and Figure 2) a0t 407 ns
Input data hold time, tyo|g (see Note 4 and Figure 2) 407 40t ns
Width of clear pulse, ty(clear) 407 a0t ns
External timing resistance 5 25 5 50 kQ
External capacitance No restriction No restriction
Wiring capacitance at Rgyt/Cext terminal 50 50 pF
Operating free-air temperature, T -55 25 125 0 25 70 °C

NOTES:

1. Voltage values, except intermitter voltage, are with respect to network ground terminal.

2. This is the voltage between two emitters of a multiple-emitter transistor. For the S54122/N 74122 circuit, this rating applies to each A input
with respect to the other and to each B input with respect to the other. ‘

3. Setup time for a dynamic input is the interval immediately preceding the transition which constitutes the dynamic input, during which inter-
val a steady-state logic level must be maintained at the input to ensure recognition of the transition.

4. Hold time for a dynamic input is the interval immediately following the transition which constitutes the dynamic input, during which inter-
val a steady-state logic level must be maintained at the input to ensure continued recognition of the transition. _

5. Ground Cgyt to measure VOH at Q, VOL at Q, or '0 at Q. Cgxt is open to measure VOH at Q, VOL at Q, or 'OS at Q.

6. Quiescent ICC is measured (after clearing) with 2.4 V applied to all clear and A inputs, B inputs grounded, all outputs open, Cgy = 0.02,F,
and Rext = 25k§2, Riyy of S54122/N74122 is open. '

7. ICC is measured in the triggered state with 2.4V applied to a!l clear and B inputs, A inputs grounded, all outputs open, Cgx¢ = 0.02uF, and
Rext = 25k§2. Rjn¢ of S54122/N74122 is open.
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ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted)

PARAMETER TEST CONDITIONS * MIN  TYP' MAX | UNIT
ViH High-level input voltage 2 \Y
ViL Low-level input voltage 0.8 Y
\ input clamp voltage Vee =MIN, lj =-12mA -1.5 \%
VOH High-level output voltage Vee = MIN, IOH = -800uA, See Note 5 24 \
VoL Low-level output voltage Vee =MIN, ig = 16mA, See Note 5 0.22 0.4 \
Input current at maximum
P Voe =MAX, V| =55V 1| mA
input voltage
| High-level input t Ve = MAX, V| =24V data inputs 40 | LA
igh-level input curren = , =2. .

IH g P cc ! clear inputs 80 A
| Low-level input t Ve =MAX, V| = 0.4V data inputs 16 mA

ow-level input curren = , =0.

L P cc ! clear inputs -3.2 mA
los Short-circuit output currentt Ve = MAX, -10 -40 mA
lgg  SuPPly current (quiescent Vee = MAX, S54122,N74122 23 28 mA

or triggered)
SWITCHING CHARACTERISTICS, Vpe =5V, Tp = 25°C, N=10
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Propagation delay time, low-
tpLH to-high-level Q output, from 22 33 ns
either A input
Propagation delay time, low-
tpLy to-high-level Q output, from 19 28 ns

either B input
Propagation delay time, high-
tpyL to-low-level Q output, from Cext =0, Rext =5k, C =15pF, R| =400Q 30 40 ns
either A input
Propagation delay time,
tpyL high-to-low-level Q output 27 36 ns
from either B input
Propagation delay time,
tpy high-to-low-level Q output, 18 27 ns
from clear input

Propagation delay time,

tpLH low-to-high-level Q output, 30 40 ns
from clear input
tw Minimum width of Q 45 65 ns
{min) output pulse :
tw Width of Q output pulse Cext = 1000pF, Rgxt = 10k, C; =15pF,
’ R = 40052 3.08 342 3.76 Ms

* et
For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable circuit
type.
Al typical values are at VCC =5V, TA =25°C.

1
Not more than one output should be shorted at a time.




BCD—to—Decoder/Driver
N74141B with Blanking

1 1% 14 13 12 1" 10 9

11101171 1

[] 1
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4 6 7 3 2

B8CD-TO-DECIMAL
DECODER/DRIVER
D

Vee

'E
[0

o[ =

T
Epipugags

1 5

B PACKAGE

DESCRIPTION

LOGIC DIAGRAM

The 74141 BCD-to-Decimal Decoder/Driver is a one-of-ten decoder which has been designed to provide the necessary high
voltage characteristics required for driving gas-filled cold-cathode indicator tubes.
Blanking (outputs turned off} is provided for binary codes 10 through 15.

——0 o

-0 0

—O0 >

TRUTH TABLE

INPUT OUTPUT

D Cc B A ON*

L L L L 0

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 = high level, L = low level

H H H H NONE * Ali other outputs are off

RECOMMENDED OPERATING CONDITIONS.
MIN | NOM | MAX UNIT
Supply voltage V¢ (see Note 1) 4,75 5 |5.25 Y NOTES: . .
Output voltage {see Notes 1 and 2) 65 Y; 1. Vo.lta.ge vailues iare with respect t? net~work ground.termmal,
Operating free-air temperature range o 25 70 °c 2, Thisis the ma_xn.mf.‘m voltage which should be applied to any
output when it is in the off state.




ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted)

*
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
VIH High-level input voltage 2 \"
V“_ Low-level input voltage 0.8 \%
Vp(on) On-state output voltage Vee =MIN, 1g=7mA 25 \
Y Off-state output voltage
o  Criiateoutputvoiag Voo = MAX, g =05mA 65 v
(off) for input counts O thru 9
I -
(off) Off-state reverse current Voo = MAX, Vg =55V 50 uA
lg Off-state reverse current Vo = MAX, Vo =30V 5 HA
(off) for input counts 10 thru 15 ce
| Hichudevel i . Voe =MAX, V) =24V 40 eA
igh-level input curren B
tH Vge = MAX, V) =55V 1 | mA
|||_ Low-level input currentinto A 16 mA
i Low-level input current into Ve =MAX, V| =04V _3'2 A
B,C,orD .
lcc  Supply current VCC =MAX 1 16 mA

NOTE: SEE THE 8T02 FOR IMPROVED PERFORMANCE IN THE SAME PIN CONFIGURATION.

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions,

**This typical value is at Vee =5V, Tp =256 °c.
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DATA SELECT
(BINARY)

16—Line to 1—Line Data

Selector/Multiplexer

It

The 54/74150 is a one-of-sixteen data selector which performs parallel-to-serial data conversion. The unit incorporates an en-

able circuit for chip select. This allows multiplexing from N-lines to one-line;

LOGIC DIAGRAM

DESCRIPTION
TRUTH TABLE

N74150N,P
S54150N,P,Y

UNIT

MAX
55
5.25
10
20

NOM

MIN
45
4.75

X = LOGICAL 1 or LOGICAL O

N74150 Circuit
438

S54150 Circuit
Logical O

Logical 1

When used to indicate an input condition ,

Normalized Fan-Out from Each Output (N):

Supply Voltage Vee

RECOMMENDED OPERATING CONDITIONS.




ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted)

PARAMETER TEST CONDITIONS * MIN TYP** MAX | UNIT

v input voltage required to
(1|)n ensure logical 1 at any input Vee = MIN 2 \%
terminal
Vv Input volitage required to
((;)n ensure logical O at any input Vee =MIN 08 \"
terminal
Vout Vce = MIN, Vin(1) =2V.Vin(0)= 08V, 2.4 \Y
Logical 1 output voltage .
(M=o ° ’ lload = ~-800KA
\% Vee = MIN, Vi =2V, V; =0.8V,
out Logical O output voltage cc in(1) in(0) 04 \Y)
(0) lsink = 16mA
lin Logical 1 level input VCC =MAX, Vi, =24V 40 MA
(1) (each input) . Vee = MAX, Vip =55V 1 mA
| Logical O level input
in(0 Vee = MAX, Vip =04V -1.6 A
in(0) current (each input) cc n m
| Short circuit output Ve = MAX, -20 -55 mA
OS  currentt Vout =0 -18 -55 mA
Icc  Supply current Vee = MAX, Vi, =45V 40 68 mA

SWITCHING CHARACTERISTICS, Vge =5V, Ty = 25°C, N=10

PARAMETER (r'\?P%“_I:_) (OUISUT) TEST CONDITIONS MIN TYP MAX UNIT
tpdo A ,B,orC(4 levels) Y 20 30 ns
tpd1 A,B,orC(4 levels) Y 35 52 ns
tpdo A,B,C,orD(3 levels) w 22 33 ns
tpd1 A,B,C,orD(3 levels) w 23 35 ns
tpd0 STROBE Y 19 30 ns
tpd1 STROBE Y C_ = 15pF, R_=400Q 35 52 ns
tpdo STROBE w 21 30 ns
tpd1 STROBE w 15.5 24 ns
tpd0 D thru Dy Y 16 24 ns
tpd1 Dg thru Dy Y 19 29 ns
tpd0 Eg thru Eqg w 8.5 14 ns
tpd1 Eq thru Eqg w 13 20 ns

* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable circuit
type.
** All typical values are at Vee =5V, Tp = 25°C.
TNot more than one output should be shorted at a time.
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5

Vee

4

6

— DATA SELECT —
A

8

————— DATA INPUTS ———  — DATA SELECT —

4

7 A 8 c

ITTTTTH ooonooonn
N74151B,R 8—Line to 1—Line Data o3 CJ Do P 0 07 A8
S54151B,R,E Selector/Multiplexer [7 — T T VT” ? og ¢
OO UL TT
Epupupupupuyuyn
B,E PACKAGE I3—-o:mnmu‘w‘s—o‘ '-:ltuuwu'r";‘J STRoBE
R PACKAGE
‘DESCRIPTION

The 54/74151 is a one-of-eight data selector which performs paraliel-to-serial data conversion. The unit incorporates an enable
circuit for chip select. This allows multiplexing from N-lines to one-line. Both true and complement outputs are available.

LOGIC DIAGRAM

DATA
INP’ITS

DATA
SELECT
(BINARY)
T A
c B A

T 0y ?os ODg OD, 0D, ? D, [o1- ) T&o STROBE

{ENABLE)

! \ ]
tj— N p. L 1N :Ej. e (]
1litll
OUTPUT W OUTPUT Y
TRUTH TABLE

INPUTS OUTPUTS
c|B[a STROBE Dy 04 Dy Dy Dy Dg Dg o; | vin w
X X X 1 x x x X X X x X o 1
o 0 o o o X x X X X X X o 1
o 0 o (] 1 X X X x X X X 1 (]
o 0 1 o X o X x X X X X o 1
o o 1 o x 1 x X x x x X 1 ]
o 1 o o X x o X X X X X o 1
0 1 o '] X X 1 X X X x X 1 ]
o 1 1 o x x X o X X x X o 1
0 1 1 o X x X 1 X X X X 1 o
1 0 ] o X X X X o x x X 0 1
1 o o o X x X x 1 X X X 1 o
1 0 1 0 X x X X X i) X x (] 1
1 0 1 0 X X x X X 1 X X 1 o
1 1 o 0 x x x x X X "] X o 1
1 1 o ] x X X X X x 1 x 1 o
1 1 1 o x x x x X X X o 0 1
1 1 1 o x X X X X x x 1 1 o
NOTES:
1. S854151/N74151 only.
2. When used to indicate an input, X = irrelevant.

RECOMMENDED OPERATING CONDITIONS.
MIN NOM | mAX UNIT
Supply Voltage V¢ (See Note 1): S54151 Circuit 45 5 55 \%
N74151 Circuit 4.75 5 5.25 \
Normalized Fan-Out from Each Output (N): Logical O 10
Logical 1 20
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ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted)

PARAMETER TEST CONDITIONS* MIN TYP** MAX UNIT
v Input voltage required to
(1')" ensure logical 1 at any input Vee = MIN 2 \Y
terminal
Vi Input voltage required to
(0';\ ensure logical 0 at any input Ve = MIN 08 \%
terminal
Vout . Ve = MIN, Vin(1) = 2V, Vin(o) = 08V, 5 ;
1) Logical 1 output voltage .
: lioad = ~B00MA
\Y) vV = MIN, V; =2V, V; =038V,
out Logical O output voltage cc in(1) in(0) 04 \Y
(0) liine = 16mMA
sink
lin Logical 1 level input current Vee = MAX, Vi, =24V 40 uA
(1) (each input) Vee © MAX, Vip =55V 1 mA
| Logical O level input
in(0) \Y) =MAX, V;, =04V -1. A
current {each input) cc n 6 m
A Short circuit output Vee = MAX, -20 -55 mA
0s currentt Vout =0 -18 -55 mA
lcc Supply current Vee = MAX, Vip = 4.5V 29 48 mA

SWITCHING CHARACTERISTICS, Vg =5V, Tp = 25°C, N = 10

FROM TO
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX UNIT
tpd0 A.B,orC{4 levels) Y 20 30 ns
tpd1 A ,B,orC(4 tevels) Y 35 52 ns
tpd0 A,B,C.orD(3 levels) | w 22 33 ns
tpd1 A,B,C,orD(3 levels) w 23 35 ns
todo STROBE Y 19 30 ns
tpd1 STROBE Y C_ = 15pF, R =400 35 52 ns
tpdo STROBE W 21 30 ns
tod1 STROBE w 15.5 24 ns
thdo Dg thru Dy Y 16 24 ns
tpd1 Dg thru D Y 19 29 ns
tpd0 Eg thru Eqg W 8.5 14 ns
tpd1 Eg thru E4g w 13 20 ns

* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable circuit
type.
" * All typical values are at Vg = 5V, Tp = 25°C.
TNot more than one output should be shorted at a time.
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~ DATA INPUTS —

~DATA SELECT —

nn | nrn
. 05 0Og DO ry »
N74152Q 8—Line to 1—Line Data
S$54152Q Selector/Multiplexer o o

T TT
pspupupspuy:
Q PACKAGE
DESCRIPTION

LOGIC DIAGRAM

The 54/74152 is a one-of-eight data selector which performs parallel to serial data conversion. The 54/74152 is identical to
the 54/74151 with the exclusion of the true output and strobe. It is available in the 14-pin flatpak only.

DATA SELECT
(!INIARV)

DATA ‘lNPUTG

17 1
c ] A Tﬂy ©Dg OD; ODy QO3 rro, ?n, [~1-")

Ml
T
b Ll L L4 Ll 4
s
OUTPUT W
TRUTH TABLE
INWT; OUTPUTS
c B A STROBE Do Dy °2 03 D‘ Dg DB D7 vin w
X x x 1 X x X x x x x x ] 1
o o o '] (] x X X x X X X [ 1
o (] o 0 1 X X X X X x X 1 o
o o 1 o X ] X x x X X x o 1
o o 1 0 x 1 x x X X X x 1 0
o 1 o o x X 0 X x X X X (] 1
o 1 L o X X 1 x x X X X 1 o
o 1 1 o X X X o x X X x o 1
o 1 1 o X X X 1 x x x x 1 o
1 (] o 0 X X x x o x x X 0 1
1 o o o x X X x 1 x X X 1 ]
1 ('] 1 o x X X X x o X x o 1
1 o 1 o x X X x x 1 X X 1 o
1 1 (] ] X X x x X X (] X o 1
1 1 o o X X X X X X 1 X 1 ]
1 1 1 o X x X x x X X o o 1
1 1 1 o x X x x x x x 1 1 0 -
When used to indicate an input, X = Irrelevant.
RECOMMENDED OPERATING CONDITIONS.
MIN NOM | MAX UNIT
Supply Voltage Vi (See Note 1): S§54152 Circuit 45 5 55 Y
N74152 Circuit 4.75 5 5.25 \%
Normalized Fan-Out from Each Qutput (N}): Logical O 10
Logical 1 20
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ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted)

PARAMETER TEST CONDITIONS* MIN TYP** MAX UNIT
v Input voltage required to
(1';‘ ensure logical 1 at any input VCC = MIN 2 \Y
terminal
Vi Input voltage required to
(Oi;" ensure logical 0 at any input Vee = MIN 0.8 \
terminal
Vout ) Vee = MIN, Vin(1) =2V, Vin(0)~ 0.8V, 04 v
1) Logical 1 output voltage E
’ lioad = B00uA
\' Vee = MIN, =2V, Vin0) =08V,
out Logical O output voltage cc B in(1) in(0) 04 \
(0 liink = 16mA
lin Logical 1 level input Vee = MAX, Vip = 24V 40 HA
(1) {each input) Ve = MAX, Vin =55V 1 mA
Logica! O level input
lin(o) _ Vee = MAX, Vi, =04V -16 mA
current {(each input)
| Short circuit output Ve = MAX, -20 -55 mA
08 currentt Vout =0 -18 -55 mA
lcc Supply current Ve = MAX, Vi, =45V 26 43 mA
SWITCHING CHARACTERISTICS, Voo =5V, Ta= 25°C, N = 10
PARAMETER FROM To TEST CONDITIONS MIN TYP MAX UNIT
(INPUT) (OUTPUT)
tpd0 A,B,orC(4 levels) Y 20 30 ns
tpd1 A,B,orC(4 levels) Y 35 52 ns
tpdo A,B,C,orD(3 levels) w 22 33 ns
tpd1 A,B,C,orD(3 levels) w 23 35 ns
tpdo STROBE Y 19 30 ns
tpd1 STROBE Y C_ = 15pF, R =400% 35 52 ns
tpd0 STROBE W 21 30 ns
tpd1 STROBE w 15.5 24 ns
tpd0 Dg thru Dy Y 16 24 ns
tpd1 Dg thru Dy Y 19 29 ns
tpdo Eg thru Eq g5 W 8.5 14 ns
tpd1 Eg thru Eqg W 13 20 ns

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable circuit

type.

Tl typical values are at VCC =5V, TA = 25°C.

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

while the other strobe input is held low.

The 54/74154 decodes 4 binary-coded inputs to one of 16 mutually exclusive outputs when each of the two strobe inputs are
low. The demultiplexing function is achieved by using the 4 input lines for output addressing and data from one strobe input

LOGIC DIAGRAM
INPUTS
T 1
] c B Ai mg‘c
[
L] i | -Li. i L1 Uil 1)) Ll iy L ALl Ul 4l
15 14 %ﬂ 12 n 10 9 6 5 4 3 2 1 0
L )
TRUTH TABLE
INPUTS OUTPUTS
Gl]Gz|pcBA|O 1 2 3 4 5 6 7 8 9 10 1 12 13 14 16
L L LL Lt L H H H H H H H H H H H H H H H
t]Lr|LLLH|H L H H H H H H H H H H H H H H
LlvlLLeHLu |l W H L H H H H H H H H H H H H H
L L LLHH H H H L H H H H H H H H H H H H
L L LHLL H H H H L H H H H H H H H H H H
L L LHLH H H H H H [N H H H H H H H H H H
L L LHHL H H H H H H L H H H H H H H H H
L L LHHH H H H H H H H L H H H H H H H H
L L HLLL H H H H H H H H L H H H H H H H
Lt L HLLH H H H H H H H H H L H H H H H H
L L HLHL H H H H H H H H H H L H H H H H
L L HLHH H H H H H H H H H H H L H H H H
L L HHLL H H H H H H H H H H H H L H H H
L L HHLH H H H H H H H H H H H H H L H H
L|L|HHHL|H H H H H H H H H H H H H H L H
L L HHHH H H H H H H H H H H H H H H H L
L H X X X X H H H H H H H H H H H H H H H H
H L X X X X H H H H H H H H H H H H H H H H
H H XX X X H H H H H H H H H H H H H H H H
H = high, L =low, X = irrelevant
RECOMMENDED OPERATING CONDITIONS.
$54154 N74154
MIN NOM MAX MIN NOM MAX UNIT
Supply voltage Ve 4.5 5 5.5 4,75 5 5.25 \%
A Low logic level 10 10
Normalized fan-out from each output, N ) .
High logic level 20 20
. . o
Operating free-air temperature range -55 25 125 0 25 70 Cc
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ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range uniess otherwise noted)

either strobe input

PARAMETER TEST CONDITIONS* MIN TYP** MAX UNIT
V|y High-level input voltage 2 \%
V”_ Low-level input voltage 0.8 \%
Vee =MIN, Viy =2V,
Von High-level output voltage cc IH 2.4 \)
Vi =08V, | = -800uA
IL OH
Veoe =MIN, Vg =2V,
VOL Low-level output voltage cC IH 0.4 \%
Vy =08V, | =16mA
L oL
| High-level input current VCC =MAX, V| =24V 40 uA
IH
(each input) Voo =MAX, V| =55V 1 mA
; Low-level input current N MAX. Vi = 0.4V 1.6 A
= , =0. -1. m
IL  (each input) cc !
1 Short-circuit output current? V MAX S54154 -20 %6 mA
ort-circuit output curr =
0s P cc N74154 18 -57
| Suppl . v MAX S54154 34 49 mA
ren =
cc  Bupplyeur cc N74154 34 56
SWITCHING CHARACTERISTICS, Ve =5V, Ta = 25°C,N =10
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Propagation delay time, low-
-high- f
LK to-high-level output, from A, 24 36 ns
B, C, or D inputs through 3
levels of logic
Propagation delay time, high-
toHL to-low-level output, from A, 29 33 ns
B, C, or D inputs through 3
X C,_ =15pF, R =400
levels of logic
Propagation delay time, low-
tpq to-high-fevel output, from 20 30 ns
either strobe input
Propagation delay time, high-
L to-low-level output, from 18 27 ns

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable circuit

type.
** All typical values are at Veg =58V, Ta= 25°C.

1 .
Not more than one output shoulid be shorted at a time.
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N74180A,Q 8—Bit Odd/Even Parity ¢ won oo 2 2
S54180A,Q,F Generator/Checker I’ ""I’“‘ '"T" “’l‘" °‘f° . o
oo goOoOog O R e
l : EV3£N 0:70 Z»E?IEN E:JDD ’
e INPUTS = b QUTPUTS = GND
Epuyspepeys
A,F PACKAGE e Pty
Q PACKAGE
DESCRIPTION

LOGIC DIAGRAM

The 54/74180 8-Bit Odd/Even Parity Generator/Checker is a TTL monolithic array featuring gating logic arranged to generate
or check odd or even parity.

DATA
INPUTS

To Jora TeIn T-Te

S

opp O
PUT:
INPUTS EVEN O

L-EVEN
ouTPUT

1-0D0
QUTPUT

TRUTH TABLE

INPUTS OUTPUTS
T OF 1% AT ' z z
0 THRU 7 EVEN 0bD EVEN oDD
EVEN 1 o] 1 0
oDD 1 0 0 1
EVEN 0 1 0 1
oDD o 1 1 [s]
X 1 1 0o 0
X o 0 1 1
X = irrelevant
RECOMMENDED OPERATING CONDITIONS.
MIN NOM MAX UNIT
S54180 4.5 5 5.5 \%
Supply Voltage Vee (See Note 1):
N74180 4.75 5 5.25 \
Logical O 10 \%
Normalized Fan-Out from Each Output (N):
Logicatl 1 20 \%

NOTE: 1.

These voltage values are with respect to network ground terminal.
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ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted)

PARAMETER TEST CONDITIONS* MIN TYP** MAX UNIT
; Input voltage required to
Vin(1) ensure fogical 1 at any input Vee =MIN 2 v
terminal
Input voltage required to
Vin(0) ensure logical O at any input Ve =MIN 0.8 \%
terminal
Vout(1)  Logical 1 output voltage Vee =MIN. Vina) =2V, 24 v
Vin(0) = 0.8V, ljgad = -800uA
Vout(0) Logicat 0 output voltage Vee =MIN, Vin(1) =2V 0.4 \Y
Vin(0) = 0.8V, lsink = 16mA
I Logical 1 fevel input current Voo = MAX, Vi =24V 40 HA
in{1) " 4t each data input Veg = MAX, Vip =55V 1 mA
I Logical O level input current _ e
in(0) at each data input Ve = MAX, Vi =04V -1.6 mA
lin(1) Logical 1 level input current Ve = MAX, Vip =24V 80 MA
at even or odd input Ve = MAX, Vip =558V 1 mA
lin(0) Logical O level input current Vo o )
" at even or odd input cc = MAX, Vin =04V 32 mA
lgs  Short-circuit output current™ 4 Vee = MAX $54180 -20 -65 mA
N74180 -18 -55 mA
ICC Supply current - VCC =MAX S;;ng% 23 ;2 22
SWITCHING CHARACTERISTICS, Vo =5V, Ta= 25°C,N =10
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
(INPUT) (OUTPUT)
tpd1 Data = Even C_ = 15pF, R =400Q 40 60 ns
tpd0' Data < Even C_ = 15pF, R =400 25 38 ns
tpd1 Data % Odd C|_ = 15pF, R_ = 4000 32 48 ns
tpd0 Data = Odd C, = 15pF, R = 4009 45 68 ns
tpd1 Data = Even C = 15pF, R =400Q 32 48 ns
tpd0 Data = Even C_ = 15pF, Ry =400Q 45 68 ns
tpd1 Data %~ Odd CL = 15pF, R = 40082 40 60 ns
tpd0 Data = Odd C, = 15pF, R = 4009 25 38 ns
tpd1 Even or Odd | = Even or £ Odd C_ = 15pF, R =400Q 13 20 ns
tpdo Even or Odd | £ Even or £ Odd C_ = 15pF, R =400Q 7 10 ns

* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions of the applicabie device
type.
" Al typical values are at Vo = 5V, T, = 25°C.
TNot more than one output should be shorted at a time.
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OUTPUTS INPUTS — OUTPU"S -

INPUTS === INPUTS ==y = INPUTS =y

DATA CLEAR CARRY LOAD DATA DATA DATA CLEAR CAR“V LOAD DATA DATA
16 15 14 13 12 " 10 9 [12] 1% 14 13 12 n 10 9
o nmnmMmm A nMmn
e bbb o l l
A CLEAR BOHROWCARRVI.OAD c
A Al
N74192B,R Synchronous Decade Up/Down ® o o o oo ° AR oo A€
H DOWN UP
S54192B,R,E Counter with Preset Inputs . °
—[ l ] l [ I GND P cg:m at’mm @
g yunu
wh & gl b
QUTPUTS QUTPUTS
INPUTS
E|] %l L;] [ l_l l_l |_| |_J
R PACKAGE W S, BB S &

L—inpuTs —

B,E PACKAGE

DESCRIPTION

The 54/74192 Synchronous Decode Up/Down Counter with preset inputs is a TTL monolithic array containing gates and
binaries interconnected to provide a bi-directional divide-by-ten sequence as a function of the clock inputs.

The counter is capable of being preset to any number of addressing the data inputs while the {oad input is low.

LOGIC DIAGRAM

DATA DATA DAYA up DOWN DATA
LOAD CLEAR INPUT D INPUT C INPUT B COUNT COUNT INPUT A
) [} g T
4

SEIEETRICEEENE
e

Q
T T T T
}CLEAR PRESET JOo——— }CLEAR PRESET JO—— }CLEAR PRESETJO—— }CLEAR PRESET JO——

3p o A A ) Qg [N Qa

OUTPUT Qp OUTPUT Q¢ OUTPUT Qg OUTPUT Qa CARRY  BORROW
OUTPUT  OUTPUT

RECOMMENDED OPERATING CONDITIONS.

$54192 N74192 UNIT
MIN NOM MAX MIN NOM MAX

Supply voltage Vo 45 5 5.5 4.75 5 5.25 \%
Normalized fan-out from each output, N 10 10

Input count frequency, feount 0 25* 0 25% MHz
Width of any input pulse, ty, 20* 20" ns
Data setup time, tgeryp (see Note 2) 20" 20* ns
Data hold time, the)g (see Note 3) 0 0 ns
Operating free-air temperature range, T 5 -55 25 125 0 25 70 c

NOTES:

1. Voltage values are with respect to network ground terminal.

2. Setup time is the interval immediately preceding the positive-going edge of the load pulse during which interval the data to be recognized
must be maintained at the input to ensure its recognition.

3. Hold time s the interval immediately following the positive-going edge of the load pulse during which interval the data to be recognized must
be maintained at the input to ensure its recognition.

*These conditions are recommended for use at Veg =5V, Ta= 25°C.
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DECADE COUNTER (typical clear, load, and count sequences)

lilustrated below is the following sequence:

1. Clear outputs to zero.

2. Load (preset) to BCD seven.

3. Count up to eight, nine, carry, zero, one, and two.

4. Count down to one, zero, borrow, nine, eight, and seven.

NOTES:
A. Clear overrides load, data, and count inputs.

CLEAR l 1
[
LoAD I I
|
| : o
L Tt
DATA [l U
e I =TT
| b
o ' _____.
[
count e T UL
| | | 1
s T guinipipialine
] ! | -
o ! | | | I l I | ' |
o | [ |
o |1 T 1L L I3
ouUTPUTS . | 1 | | | |
« T 1 M
— I |
%‘-_:1] I l | I I
|
CARRY 1 | L_l | |
I 1
BORROW Tl vl I [ [
(! 11 | | | u |
SEQUENCE
ILLUSTRATED '“I |7| I ° . ! zI I.‘ y ¢ 7|
cLear  ereser N 1 1 1

B. When counting up, count-down input must be high; when counting down, count-up input must be high.

ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
$54192
ViH High-level input voltage 2 \Y
ViL Low-level input voltage 0.8 \Y
VCC=M‘N, V|H=2V,
igh-l | i 24 \%
VOH High-level output voltage v = 08V, lom = _400uA
Vee =MIN, Vi =2V
CC 4 IH . : \V
VoL Low-level output voltage Vi =08V, I = 16mA 0.4
| Highdevel | Vee =MAX, V| =24V 40 nA
IH igh-level input current Veg = MAX, V| =55V ] mA
he Low-level input current Vce = MAX, vV =04V -1.6 mA
lopg Short-circuit output current’ Vee = MAX -20 » -65 mA
lcc Supply current Ve = MAX 65 89 mA
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ELECTRICAL CHARACTERISTICS (Cont'd)

either count input

PARAMETER TEST CONDITIONS* MIN TYP** MAX | UNIT
N74192
Viy High-level input voltage 2 v
VL  Low-level input voltage 0.8 \
Von High-level output voltage zflf::_omé\'\; IZLH=—-1\(;6MA 24 v
VoL Low-level output voltage \\;TE’JOMSl\';‘, l\:)“: =_12gmA 04 \%
. . Vee =MAX, V=24V 40 BA
H High-level input current Voo = MAX, V| =55V 1 mA
T Low-level input current VCC =MAX, V=04V -1.6 mA
lgog  Shortwcircuit output currentt Ve = MAX -18 -65 mA
ICC Supply current Vee = MAX 65 102 mA
SWITCHING CHARACTERISTICS, Vo =5V, Tp = 25°C, N =10 (See Note)
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
fmax Maximum input count 25 39 MHz
frequency
tsetup Minimum input setup time 14 20 ns
Propagation delay time, low-
tpy to-high-level carry output 17 26 ns
from count-up input
Propagation delay time, high-
PPHL to-low-level carry output 16 24 ns
from count-up input
Propagation delay time, low-
pLH to-high-level borrow output CL =15pF, R_~= 4000 16 24 ns
from count-down input
Propagation delay time, high-
tpyL 1O low-level borrow output 16 24 ns
from count-down input
Propagation delay time, low-
tppy to-high-level Q output from 25 38 ns
either count input
Propagation delay time, high-
tpyL to-ow-level Q output from 31 47 ns

NOTE: Above Switching Table Applies to (S54192 & N74192)

* For-conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable circuit

type.

" All typical values are at Voo = 5V, T, =25°C.

T Not more than one output should be shorted at a time.
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OUTPUTS INPUTS

INPTS — OUTPUTS weurs oo W
— - oW = INPUTS ==y ey BORROW
DATA CLEAR 'CARRY LOAD DATA DATA DATA CLEAR CARRY LOAD DATA DATA
I T A T % 15 W 1312 M w09
11 [ rMrir oo rrirm
B e 1l bo 4]
1 l l A CLEAR oo = "CARRY oap  ©
A CLEAR CARRY LOAD G ) °
ROW
. on . I‘ % o Town oo o
s Lmmem. L L
T T3 T s T T
o e o, g e & %
outpuTs outpuTs
U OO U i
1 ) s 7 8

DATAB 0 Q4 COUNT cgum a @ B,E PACKAGE

INPUT DOWN  UP
OUTPUTS = - OUTPUTS =
— INPUTS —J

R PACKAGE

Synchronous 4—Bit Binary
Up/Down Counter with
Preset Inputs

N74193B,R
S54193B,R,E

DESCRIPTION

LOGIC DIAGRAM

The 54/74193 Synchronous 4-Bit Binary Up/Down Counter with preset inputs is a TTL monolithic array containing gates and
binaries interconnected to provide a bi-directional divide-by-sixteen sequence as a function of the clock inputs.
The counter is capable of being preset to any number by addressing the data inputs while the load input is low.

DATA DATA DATA upP DOWN  DATA
LOAD CLEAR INPUTD INPUT C INPUT B COUNT COUNT INPUT A
E o o o
d I
3

o

1. Voltage values are with respect to network ground terminal.
must be maintained at the input to ensure its recognition.

be maintained at the input to ensure its recognition.

*These conditions are recommended for use at VCC =5V, TA = 25°C

[j UL L
: 2 — —
}CLEAR PRESETJO~— }CLEAR PRESETJO— }CI.EAR PRESET }CLEAR PRESETJO—
Gp Qp G¢ Qc ] Qg [N aa
—| L— 1 L 1 |
[} -] ) [
OUTPUT Op OUTPUT Q¢ OUTPUT Qg OUTPUT Qp ‘c)zmr g?‘%o:y
RECOMMENDED OPERATING CONDITIONS.
§54193 N74193 UNIT
MIN NOM MAX MIN NOM MAX
Supply voltage Vo 45 5 55 4.75 5 5.25 Vv
Normalized fan-out from each output, N 10 10
Input count frequency, feount ‘ 0 26* 0 26* MHz
Width of any input pulse, ty, 20" 20" ns
Data setup time, tgeryp (see Note 2) 20" 20" ns
Data hold time, thglg (see Note 3) 0 0 ns
Operating free-air temperature range, T 5 -55 25 125 0 25 70 cC
NOTES:

2. Setup time is the interval immediately preceding the positive-going edge of the load pulse during which interval the data to be recognized

3. Hold time is the interval immediately following the positive-going edge of the load pulse during which interval the data to be recognized must
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BINARY COUNTER (typical clear, load, and count sequences)

I1lustrated below is the following sequence:

1. Clear outputs to zero.
Load (preset) to BCD seven.

2
3. Countup to eight, nine, carry, zero, one, and two.
4

. Count down to one, zero, borrow, nine, eight, and seven.

CLEAR

LOAD

DATA

COUNT P

COUNT DOWN

OUTPUTS

CARRY

BORROW

SEQUENCE
ILLUSTRATED

NOTES:

A. Clear overides load, data, and count inputs.

|
M 12ZZ22IITIIIIIIIIIIICIIINC
:E \=CCTIICIIIITISTIIoIoIIIIC
|

M T1EIIIIIIIIIIIIICIICIIIIIIC
T 1SIIIIITIIICICIIIICIIIIIIC
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B. When counting up, count-down input must be high; when counting down, count-up input must be high.

ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted)

" PARAMETER TEST CONDITIONS MIN MAX UNIT
$54193
ViH High-level input voltage 2 v
ViL Low-level input voltage 08 .
Vee =MIN, Vi =2V
iah- ; cc < VIH . Vv
Vony High level output voltage Vi =08V, | — 400uA 24
L OH
VCC:M‘N’ V|H=2V,
-level output voltage 04 \
VoL Low-level output voltag Vi =08V, g, = 16mA
) . Voo = MAX, V=24V 40 pA
hH High-level input current Vo = MAX, V| -55V . mA
L Low-level input current Vee =MAX, V| = 0.4v -1.6 mA
lOS Short-circuit output currentt VCC =MAX -20 -65 mA
Ice Supply current Ve = MAX 65 89 mA
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ELECTRICAL CHARACTERISTICS (Cont'd)

PARAMETER TEST CONDITIONS* MIN** TYP MAX | UNIT
N74193
Viy  High-level input voltage 2 v
ViL  Low-level input voltage 08 \
Vo High-level output voltage X?S:MOMBI\I\/" I\C/):_,H= j:)/(')“A 24 \Y
VOL Low-level output voltage \\;::f =_0’\{‘8|\'>l,’ IVO‘E =—12(ZmA 04 \%
IIH High-level input current VCC - MAX, Vl - 24V 40 HA
Vee = MAX, V| = 5.5V 1 mA
he Low-level input current Vee = MAX, V| =04V -1.6 mA
los  Shortircuit output current’ Ve = MAX -18 -65 mA
lcc  Supply current Ve = MAX 65 102 mA
SWITCHING CHARACTERISTICS, Vge =5V, Tp = 25C, N =10 (See Note)
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
fmax Maximum input count 25 39 MH3
frequency
tsetup Minimum inputsetup time 14 20 ns
Propagation delay time, low-
PLH to-high-level carry output 17 26 ns
from count-up input
Propagation delay time, high-
tPHL to-low-levei carry output 16 24 ns
from count-up input
Propagation delay time, low-
tpLH to-high-level borrow output CL = 15pF, RL =40082 16 24 ns
from count-down input
Propagation delay time, high-
L to low-level borrow output 16 24 ns
from count-down input
Propagation delay time, low-
tpLH to-high-level Q output from 25 38 ns
either count input
Propagation delay time, high-
L to-low-level Q output from 31 47 ns
either count input

NOTE: Above Switching Table Applies to (S54193 & N74193)

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable circuit
type.

" Al typical values are at Vo = 5V, T = 25°C.

tNot more than one output should be shorted at a time.
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See Signetics for Line Driving and Receiving

Capability

Low impedance Transmission Lines:
8T13 -

Dual Line Driver for driving 5082 to 500€2 cable

8T14 - Triple Line Receiver with high input impedance (> 20k)

plus hysteresis

Communications Equipment
8T15 -

Dual Line Driver (25 Volt output protection)

8T16 - Dual Line Receiver with hysteresis control

Inter-Board Interfacing:

SP357
SP358
SP380
SP381
SP391

Quad 2-1nput NAND Driver (100mA)

Quad 2-Input NAND Driver with Bare Collector (100mA)
Quad 2-Input NOR/High Input Impedance

Quad 2-Input NOR/High Input Impedance

Hex Inverter/High Input Impedance
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