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TYPE DESIGNATION TABLE

ALSTTL SERIES TYPE DESIGNATION TABLE

Type designation Page Type designation Page Type designation Page
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M74ALS33P 2-41 M74ALS575P 2-156 M74ALS1244P 2-250
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M74ALS137P 2-68 M74ALS642P 2-188 M74ALS1644P 2-280
M74ALS138P 2-7 M74ALS643P 2-191 M74ALS1645P 2-283
M74ALS160AP 2-74 M74ALS644P 2-194 ‘

MITSUBISHI
ELECTRIC 1—3



MITSUBISHI ALSTTLs

INDEX BY FUNCTION

|N DEX BY FUNCT'ON (Recommended operating conditions Ve =5V +10%, Topr= ~ 20~ + 75°C)

INVERTERS, NAND GATES,/BUFFERS

Type of output Typical electrical characteristics
. Propaga- | Power  |Low-level |[High-level|Pack:
ircui Acti Ope ! g eliPackage:
Circuit function pu"f:’l: coﬁeg- Type tion dissipa- {output |output |Outlines| Page
tor time tion current  [current
(ns) | (mw) | (mA) | (mA)
@) — M74ALS04P 4 7.6 8 0.4 | 14P4 | 2-11
Hex Inverter -
— O M74ALS05P 1 7.6 8 - 14P4 | 2-13
O - M74ALS00AP 4 5 8 0.4 14P4 | 2-3
O — M74ALS37P 5 12.2 24 2.6 14P4 | 2-43
O - M74ALS1000P ‘5 12.2 24 2.6 14P4 | 2-222
Quadruple 2-input Positive
- O M74ALS01P 12.5 5.1 8 - 14P4 | 2-5
NAND Gate,”Buffer
- O M74ALS03AP 1 5.1 8 - 14P4 | 2-9
— O M74ALS38P 16.5 12.2 24 - 14P4 | 2-45
- O M74ALS1003P 16.5 12.2 24 - 14P4 | 2-226
O - M74ALS10P 5.5 3.8 8 0.4 14P4 | 2-19
Triple 3-input Positive -
O — M74ALS1010P 5 10.6 24 2.6 14P4 | 2-230
NAND Gate,/Buffer
- O M74ALS12P 13.5 3.8 8 - 14P4 | 2-23
O - M74ALS20AP 5 2.6 8 0.4 14P4 | 2-27
Dual 4-input Positive O - M74ALS40P 5 6.1 24 2.6 | 14P4 | 2-47
NAND Gate,”Buffer O - M74ALS1020P 5 6.1 24 2.6 14P4 | 2-234
- O M74ALS22AP 13 2.6 8 - 14P4 | 2-31
Single 8-input Positive NAND Gate @) - M74ALS30P 6.5 1.9 8 0.4 14P4 | 2-37
AND GATES,/BUFFERS -
) - M74ALS08P 6 8.8 8 0.4 | 14P4 | 2-15
Quadruple 2-input Positive
(@] - M74ALS1008P 6.5 16.5 24 2.6 14P4 | 2-228
AND Gate /Buffer
- O M74ALS09P 14.5 8.9 - 14P4 | 2-17
O - M74ALS11P 6.5 6.5 0.4 14P4 | 2-21
Triple 3-input Positive
O - M74ALS1011P 8 12.5 24 2.6 14P4 | 2-232
AND Gate.”Buffer
- O M74ALS15P 14.5 6.7 - 14P4 .| 2-25
Dual 4-input Positive AND Gate O — M74ALS21P 6.5 4.4 0.4 14P4 | 2-29
NOR GATES,/BUFFERS
O — M74ALS02P 5.5 7.6 8 0.4 14P4 | 2-7
Quadruple 2-input Positive O — M74ALS28P 5 16.3 24 2.6 14P4 | 2-35
NOR Gate/Buffer O - M74ALS1002P 5 16.3 24 2.6 | 14pP4 | 2-224
- (@] M74ALS33P 15.5 16.3 24 - 14P4 | 2-41
Triple 3-input Positive NOR Gate O - M74ALS27P 6.5 7.4 8 0.4 14P4 | 2-33
OR GATE/BUFFER
Quadruple 2-input Positive @] - M74ALS32P 6.5 11.3 8 0.4 14P4 | 2-39
OR Gate,/Buffer . O - M74ALS1032P 7.5 20 24 2.6 | 14P4 | 2-236
MITSUBISHI
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INDEX BY FUNCTION

LINE DRIVERS

Type of output

Typical electrical characteristics

Circuit function 3-state c%ﬁ‘;’c‘_ Type l':’i:;paga- :ic;‘gi%ra- lo_ﬁ‘lAglIﬁve' giﬂgﬂ?ve' gi?ﬁﬁgg Page
tor time tion current  |current
(ns) | (mw) | (mA) | (mA)

| — M74ALS240P 6 56. 7 24 15 | 20P4 | 2-90
| — M74ALS1240P 7.5 41.6 16 15 | 20P4 | 2-238

Octal Buffer/Line Drver N — M74ALS241P 7 70 24 15 | 20P4 | 2-93
N - M74ALS1241P 9 51.7 16 15 20P4 | 2-241
N — M74ALS244P 7 70 24 15 | 20P4 | 2-102
N - M74ALS1244P 9 51.7 16 15 | 20P4 | 2-250
N — M74ALS245P 7 173 24 15 | 20P4 | 2-105
N = M74ALS645P 7 173 24 15 | 20P4 | 2-197
N — M74ALS1245P 9 13 16 15 | 20P4 | 2-253
N - M74ALS1645P 9 13 16 15 | 20P4 | 2-283
| - M74ALS620P 5 17 24 15 | 20P4 | 2-170
| - M74ALS1620P 6.5 95 16 15 | 20P4 | 2-256
- N M74ALS621P 20 143 24 — 20P4 | 2-173
- N M74ALS1621P 25.5 113 16 — 20P4 | 2-259
— N M74ALS622P 18 58 24 . — 20P4 | 2-176
— N M74ALS1622P 25.5 48 16 — 20P4 | 2-262
N - M74ALS623P 7 160 24 15 | 20P4 | 2-179

QOctal Bus Transceiver

N - M74ALS1623P 9 115 16 15 | 20P4 | 2-265
| - M74ALS640P 5 123 24 " 15 | 20P4 | 2-182
| - M74ALS1640P 6 95 16 15 | 20P4 | 2-268
- N M74ALS641P 21 145 24 - 20P4 | 2-185
- N M74ALS1641P 26.5 103 16 - 20P4 | 2-271
- | M74ALS642P 18.5 57 24 — 20P4 | 2-188
- I M74ALS1642P 25 48 16 — 20P4 | 2-274
1-N| — M74ALS643P 6 155 24 15 | 20P4 | 2-191
1*N| — M74ALS1643P 7 108 16 15 | 20P4 | 2-277
— |1 N| M74ALS644P 19 103 24 - 20P4 | 2-194
— | I-N| M74ALS1644P 23 90 16 — 20P4 | 2-280

| - M74ALS242P 65 24 15 14P4 | 2-96
1 - M74ALS1242P 7.5 48.3 16 15 14P4 | 2-244

Quadruple Bus Transcerver N | — | m74aLs243p 83 2 15 | 14P4 | 2-99
N - M74ALS1243P 9 60 16 15 14P4 | 2-247

I: With inverted output N* With noninverted output

1-N: With both inverted and noninverted output

MITSUBISHI
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INDEX BY FUNCTION

J-K FLIP-FLOPS

Typical electrical characteristics

S| 5| =
Circuit function Type Operatingl Setup | Hold |Power | & % © Package| page
frequency| time time Sissipa- Elxlé Outlines
on
(MHz) | (ns) (ns) | (mw)
Dual J-K Positive Edge-Tri d Flip-Fi
ual it Positive Edge-Triggered FIPTFIOP | 1o aaLs100P 0~40 | 15 5 2 | [ reee | 252
with Set and Reset
Dual J-K Negative Edge-T d Fhip-Floj
ua eoative Edgeringgered FIPTHIOR | \174aLs1124P | 0~40 | 22 0 125 |1 16pa | 2-55
with Set and Reset
Dual J-K Negative Edge-Triggered Flip-Floj
gaflve Bdgeriag PP M7aaLsni3aP | 0~40 | 22 0 125 |3 (1] — | 14pa | 2-58
with Set
Dual J-K Negative Edge-Triggered Flip-Flo
9 ge-iras PP m7aaLstisap | o~a0 | 22 0 125 (31T 14pa | 280
with Set, Common Reset, and Common Clock
_‘F . Positive-going edge -t : Negative-going edge U Active low-level
D-Type FLIP-FLOPS
Typical electrical characteristics
o ) Operating| Setup | Hold | Power | & | 8 | g |Package)
Gircuit function Type frequency| time time | -dissipa-| € | 8 | & [outiines| Pag®
tion e e
(MHz) | (ns) (ns) (mw)
Dual D-Type Positive Edge-Tri ed
e ve Ecgerinigger M74ALS74P 0~40 | 15 5 2 | | YU 1apa | 2-40
Flip-Flop with Set and Reset Al A
Octal D-Type Edge-Triggered Flip-Flo|
ype Edgeririag priop M74ALSS64P 0~50 | 10 0 68.3 | [|—|—| 20pa |-2-134
with 3-State Output (Inverted)
Octal D-Type Edge-Triggered Flip-Flo
Y ° 99 P M74ALS574P 0~50 20 0 68.3 _r — | — | 20P4 | 2-153
with 3-State Output (Noninverted)
Octal D-Type Edge-Triggered Flip-Flo
P 9 a9 P P M74ALS576P 0~50 15 0 68.3 _F — | — | 20P4 | 2-160
with 3-State Output (Inverted)
Octal D-Type Edge-Triggered Flip-Flop
with 3-State Output and Synchronous Reset | M74ALS575P 0~50 15 0 68.3 _{ — 'u‘ 24P4D | 2-156
(Noninverted) S
Octal D-Type Edge-Triggered Flip-Flop
with 3-State Output and Synchronous Reset | M74ALS577P 0~50 15 0 68.3 j — |1 | 24P4D | 2-163
(Inverted) S
Dual 4-Bit D-Type Edge-Triggered Flip-Floj
ype Bdge-Trigg PPl M74aLs874P 0~50 | 10 0 8.7 | [ |- U | 24p40 | 2-204
with 3-State Output (Noninverted) A
Dual 4-Bit D-Type Edge-Triggered Flip-Flo
ype Edgerinag PPl \7aaLss76P 0~50 | 10 0 8.7 | |- | 24p40 | 2-208
with 3-State Output (Inverted) A
Dual 4-Bit D-Type Edge-Triggered Flip-Flop
with 3-State Output and Synchronous Reset | M74ALS878P 0~50 20 0 86.7 j — U 24P4D | 2-212
(Noninverted) )
Dual 4-Bit D-Type Edge-Triggered Flip-Flop
with 3-State Output and Synchronous Reset | M74ALS879P 0~50 20 0 86.7 _[ - U 24P4D | 2-215
(Inverted) S
_r : Positive-going edge A : Asynchronous S : Synchronous LI : Active low-level
MITSUBISHI
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INDEX BY FUNCTION

LATCHES
Typical electrical characteristics
Propagation °
- . T time (ns) Setup | Hold | Power | = | i [Package
Circuit function ype Fiom From time time | dissipa- § 2 |Outlines| Page
tion Gl
enable | data
input input (ns) (ns) | (mw)
Octal D-Type Transparent Latch
) M74ALS563P 10 10 68.3 |[]|—| 20p4 | 2-130
with 3-State Output (Inverted)
Octat D-Type Transparent Latch
) M74ALS580P 10 10 68.3 _['L — | 20P4 | 2-166
with 3-State Output (Inverted)
Octal D-Type Transparent Latch
) M74ALS573P 14 8.5 10 7 68.3 |[]|—| 20Pa | 2-149
with 3-State Output (Noninverted)
Dual 4-Bit D-Type Transparent Latch
M74ALS873P 10 7 | e8.3 [J]|1[|24pap| 2-200
with 3-State Output (Noninverted)
Dual 4-Bit D-Type Transparent Latch
) M74ALS880P 15 10 | 883 |[]|][|24Pap | 2-218
with 3-State Output (Inverted)
TL: Active high-level I : Active low-level
SHIFT REGISTERS
M aecue | | Operating mode
orits ID~war |
) . Shift Power 5 o
Circuit function Type frequency| ?Es,pa_ &:8 el =gl © I:)iizlli(:é;e Page
OzZSE 539 ©
(MHz) | (mwW) £5/ 3588 2
8-Bit Universal Shift”Storage Register M74ALS299P 0~35 100 AlO|O[|O[O| 20P4 | 2-108
with 3-State Output M74ALS323P 0~35 100 S|IO|O|O|O| 20rP4 | 2-113
SYNCHRONOUS COUNTERS
Typical electrical el
charactenstics - 8
Count Power [N i I
Circuit function Type frequency (:iigr?ipa- § % § gi‘t’:?ﬁg: Page
(MHz) | (mw) 8
Synchronous Presettable Decade Counter
M74ALS160AP 0~50 60 | f|s|a]|6rP4|2-74
with Direct Reset
Fully Synchronous Presettable Decade Counter M74ALS162AP 0~40 60 j S| S| 16P4 | 2-82
Synchronous Presettable Decade Counter
Y M74ALS560AP 0~30 100 j A.S|A. S| 20P4 | 2-118
with 3-State Output
Synchronous Presettable Up,~Down Decade Counter
Y P M74ALS568AP 0~40 93.3 j S |A.S| 20P4 | 2-137
with 3-State Output
Synchronous Presettable 4-Bit B Count
ynehronous Fresefiable 475l Binary Gounter M74ALSISIAP | 0~50 60 | [|s|Al|t6ra|2-78
with Direct Reset
Fully Synchronous Presettable 4-Bit Binary Counter M74ALS163AP 0~40 60 J— S| s | 16P4 | 2-86
h P ttabl -Bit Bi t
Synchranous Prasettable 4-Bit Binary Counter M74ALSSE1AP | 0~40 100 | [ |a.s|a.s| 20p4 | 2-124
with 3-State Output
Synchronous Presettable Up~Down 4-Bit Binary Counter
Y N P v M74ALS569AP 0~40 93.3 j S |A. S| 20P4 | 2-143
with 3-State Output
j : Positive-going edge A : Asynchronous S : Synchronous
MITSUBISHI
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INDEX BY FUNCTION

DECODERS,” DEMULTIPLEXERS

Typical Typical propagation time  (ns)
: . power From enable | From data From clock |5, 1 aqel
Circuit function Type dissipation|input to input to to output ‘a0 page
output output Outlines
(mw) P
(ns) (ns) (ns)
3-Line to 8-Line Decoder,”Demultiplexer :
M74ALS131P 25 8.5 - 12 16P4 | 2-64
with Address Register
3-Line to 8-Line Decoder,”Demuitiplexer
M74ALS137P 25 10 n - 16P4 | 2-68
with Address Latch ' '
3-Line to 8-Line Decoder,” Demultiplexer M74ALS138P 25 10 n - 16P4 | 2-71

MITSUBISHI
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SYMBOLOGY

Symbol Descriptions

CL Load capacitance Extenally connected load capacitance

fmax Maximum clock frequency Maximum input repetition frequency for normal I1C operation

Fi Fan-in Number of similar inputs

Fo Fan-out Number of similar ICs which can be driven by an output

H Indicates the high logic level Used in voltage and current suffixes to indicate the high potential level

| Indicates current or input Currents flowing into ICs are taken to be positive and those flowing out as negative

lce Supply current The current flowing into the Ve supply terminal of a circuit

lccoL Low-level supply current Vcc current when the inputs are such that the output Is low

loen High-level supply current Ve current when the inputs are such that the output Is high

lccz High-impedance supply current Vcc current when the inputs are such that the output 1s 1in the high-impedance state

IF Forward current Forward diode current

] Input current at maximum voltage The input current flowing when maximum voltage 1s apphied to the IC input pins

i High-level input current The current flowing into an input when a specified high voltage ts applied

hie Low-level input current The current flowing out of an input when a specified low voltage 1s applied

lo Qutput current The current flowing at an output when that output 1s high-level and 2 25V s applied

loH High-level output current Current flowing in the load when the output 1s high or current flowing when a high level is applied

loL Low-level output current The current flowing into an output which s in the Jow state

los Short-circuit output current The current flowing out of an output which 1s 1n the high state when that output is short circuit to ground

lozH Off-state high-level output current The current flowing into a disabled 3-state output with a specified high output voltage apphed

lozL Off-state low-level output current The current flowing out of a disabled 3-state output with a specified low output voltage applied

IT Threshold current Current which flows when the threshold voltage 1s applied to the input

I+ Positive threshold current Current which flows when the positive threshold voltage is applied to the input

Ir— Negative threshold current Current which flows when the negative threshold voltage is applied to the input

[ Indicates the low logic level Used in voltage and current suffixes to indicate the low potential level

(o] Indicates output

Pd Power dissipation Product of the supply voltage and the supply current

PRR Pulse repetition rate The rate of repetition of an applied pulse train

Ta Operating free-air temperature The temperature of the environment surrounding an IC

ty Falltime Time required to fall from the high to the low logic level

th Hold time The required hold time for a specified input after an input has changed

Vatcn Latch time The time from the latching action of input data until the data appears in the output

Topr Operating temperature The ambient temperature range for normal IC operation

Ipd Propagation delay time Amount of time required from a change of input signal until the corresponding change in output,
expressed as the average propagation time

tpHL Propagation delay time, high-to-low-level  Amount of time required from a change of input signal until the output changes from high to low

output

tpHz Output disable time from High level Amount of time required from a change of input signal until the output changes from high to
high-impedance

tpLH Propagation delay time, low-to-high-level Amount of time required from a change of input signal until the output changes from low to high

output

tpLz Output disable time from Low level Amount of time required from a change of input signal until the output changes from low to
high-impedance

tw Pulse width The time required for a pulse to change from one specified level to another

two Output pulse width The width of the pulse appearing in the output of a monostable multivibrator

tpzh Output enable time to a High level Amount of time required from a change of input signal until the output changes from high-impedance
to high

tezL Output enable time to a Low level Amount of time required from a change of input signal until the output changes from high-impedance
to low

tr Risetime Time required to rise from the low to the high logic level

Tstg Storage temperature The range of surrounding storage temperature for an IC

tsu Setup time The required hold time for other inputs before a particular input may be changed

Voo Supply voltage The voltage of power supply voltage over which the device is guaranteed to operate within the

specified limits

MITSUBISHI
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SYMBOLOGY

Symbol Descriptions
VBe Base-emitter voltage
VF Forward voltage Forward voltage applied to a diode
V| Input voltage Voltage applied to an input
Vic Input clamp diode voltage The forward voltage applied to an input clamping diode
Vie Input emitter-emitter voltage The emitter-to-emitter voltage for a multi-emitter transistor input
ViH High-level input voltage The range of input wltades that represents a logic high in the system
ViL Low-level input voltage The range of input voltages that represents a logic low in the system
Vo Output voltage Voltage applied to or appearing at an output
Von High-level output voltage Voltage at an output in the high state
VoL Low-level output voltage Voltage at an output in the low state
Vp Pulse amplitude The difference between the low level and high level of a pulse
V1 Threshold voltage The input voltage beyond at which the output changes
V14 Positive-going threshold voltage The threshold voltage at which the output changes when the input is changmg from low to high
V1 - Negative-going threshold voltage The threshold voltage at which the output changes when the input is changing from high to low
z Indicates the off state Indicates that the output Is in the high-impedance state
Zo Output impedance The load impedance which should be connected to such devices as pulse generators
MITSUBISHI
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ALSTTL TECHNOLOGY

INTRODUCTION
User demands for higher speeds and lower power
dissipation in standard logic ICs has resulted in in-
creased use of LSTTL (Low Power Schottky TTL) mov-
ing away from TTL (Transistor Transistor Logic).
However, demands for even higher speeds and lower
power dissipation increased, and in response, Mitsu-
bishi Electric has begun marketing the next generation
of TTL ICs, the ALSTTL (Advanced Low Power Schottky
TTL). When completed, the full line up will consist of
approximately 200 devices.

This section will explain the process, basic circuit,
and electrical characteristics of ALSTTL devices.

1. ALSTTL PROCESSING

The increased speed and decreased power dissipation
of the ALSTTL is mostly achieved through improved
production process.

While decreased power dissipation can be obtained
by increasing resistance, it also results in slower
operating time, i.e., propagation time. Propagation time
is the amount of time necessary for charging and
discharging parasitic capacitance within the IC, and is
proportional to the product of resistance and parasitic
capacitance. Thus, improved propagation time is
directly related to decreases in the amount of parasitic
capacitance.

When compared to the LSTTL, both increased speed
and decreased power dissipation were achieved in the
ALSTTL by using the following processing.
® Saturation control circuit using Schottky barrier

diodes. (increases speed)

@ Higher resistance. (decreases power dissipation)

® Oxide film separation. (decreases parasitic capaci-
tance)

® Increased pattern fineness. (decreases parasitic
capacitance)

This process results in the surface area of the
ALSTTL transistor becoming approximately 1/5 that of
the LSTTL. Fig. 1 shows the cross section and top view
of the typical LSTTL transistor. Fig. 2 shows the cross
section and top view of the typical ALSTTL transistor.
While the horizontal and vertical proportions shown in
the figures differ from the actual devices, the propor-
tion between the two figures reflect their actual
differences.

E
sBD .

JARINE

TOP VIEW

[ =
+ Lo+ J (R |
p+ n/ p
/ +
SBD n

P SUBSTRATE

CROSS SECTION

Fig. 1 Configuration of the typical LSTTL transistor

O] in

TOP VIEW

S102

sBb P SUBSTRATE
CROSS SECTION

Fig. 2 Configuration of the typical ALSTTL transistor
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2. BASIC CIRCUIT

By making improvements on the circuitry of the LSTTL,
the ALSTTL has improved threshold voltage and
capacitive load drive capability, increased input
impedance, and decreased input and output signal
undershooting.

M74LS00P
—O0 Vce
0kQ3  37.6kQ 31200
P
A ¢ ™
INPUTS *
Bo 1¢ o Y OUTPUT
5kQ
% & 28 3.5kQ
0GND

Fig. 3 Basic circuit of the LSTTL M74LS00P series
(2 input NAND gate)

. The basic LSTTL circuit is shown in Fig. 3 and the
basic ALSTTL circuit in Fig. 4. Compared with LSTTL,

T,~T,;, Ds; and D are added to ALSTTL, and its
resistances are higher except R,.

M74ALS00AP

R 4 R sR3 L Rs
40kQ3 S0kQ3 I 15kQ 2500
T3

IN-
PUTS

oY
OUTPUT

Bo : —4— Ta

Rz Rs X Ds
D&k 1? D. 3kQ 6kQ

—0 GND

Fig. 4 Basic circuit of the ALSTTL M74ALSO0P series
(2 input NAND gate)

Improved threshold voltage and decreased low-level
input current were obtained by adding the input pnp
transistors T,~T,. This decrease, along with the in-
creased resistance of R,, results in a typical low-level
input current of 20¢A, 1/10 that of the LSTTL circuit.

D; and D, quickly discharge the base charge of T,
when the input changes from high to low.

The addition of D; and the decrease of R, increase
the switching speed and particularly lower capacitive
load charge/discharge time. The effect of Ds is seen
when the output changes from high to low. When T, is
turned on, a portion of the charge in capacitive load
flows from the output through D; and T, to the base of
T, becoming its base current, and the current, amplified

by a factor of hgg, flows into the collector of T, rapidly
discharging the capacitive load.

When the output changes from low to high, a large
high-level output current flows, due to the small value
of R,, quickly charging the capacitive load. But this
high capacitive load driving capability demands careful
design because current spike in voltage supply is big-
ger than LSTTL and, moreover, the IC may be damaged
if a voltage source is connected to the output.

Clamp diode Dg is used to moderate undershooting
in the output. Clamp diodes are used in both the input
and the output in ALSTTLs offering easier application.

Except R, the resistive value of the ALSTTL is about
twice that of the LSTTL, providing a power dissipation
of approximately 1/2 that of the LSTTL. However, low-
level output current is ensured to be the equivalent of
the LSTTL with the use of transistors with higher hre.

The maximum rating of output voltage is V¢c due to
the flow of the current from the output through Rs, Dy,
and R, to Vce. (This is not true of 3-state outputs.) Input
voltage is determined by the breakdown voltage of
D,~D, ordinarily and, with few exceptions, is
guaranteed up to 7V.

The threshold voltage Vr of the ALSTTL basic circuit
is derived using the following formula. .

Vr= Vae(T;) + Vee(Ty) + Vee(Ts) = Vea(T1,T2) weveeense (1)

Where  Vgg(T,): Base-emitter voltage of T,
Vee(Ty): Base-emitter voltage of T,
Vee(T5): Base-emitter voltage of T

Veg(T,,T,): Emitter-base voltage of T, or T,

The value of formula (1) is higher than the threshold
voltage of LSTTL by a forward voltage drop of SBD
(Schottky Barrier Diode). It means that a standard
ALSTTL gate has a large margin for low-level input
voltage 0.8V even at Ta=75°C. Fig. 5 shows the
transfer function of TTL, LSTTL and ALSTTL gate. Fig.
6 shows the temperature-dependency of ALSTTL
transfer function.

MITSUBISHI
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LSTTL
M74LS00P

5 Ta=75C
Vog=5V.
lo.=8mA

~ 4 101= —400 » A
=

3 - TTL

w ~ M53200P

g 3 X

5 \

ar N

Q ALSTTL
C 2 M74ALS,
= 7\ 00AP
2 o

2

e}

I

\
5

. g

0
002040608 1 1.21.41.61.8 2
INPUT VOLTAGE V|(V)

Fig. 5 Input vs. output voltage characteristics
comparison

3. ELECTRICAL CHARACTERISTICS

The electrical characteristics achieved by the ALSTTL
are shown in Table 1.

As can be seen, compared to the LSTTL, the ALSTTL
has superior characteristics with 2/3 propagation time,
3/5 the amount of power dissipation, and 0.3V higher
threshold voltage.

5 Voo=5V
I0L=8mA_t_
lon=—400

E 4 OHT _; I/AA
(e] al
$ et
g s +25C—
\ﬁl ]
: 1\
5
° WA
\ 1
|-
% es 10 15 20 25
INPUT VOLTAGE V\(V)

Fig. 6 Temperature-dependent input vs. output
voltage characteristics

These ALSTTL devices, with their supply voltage of
Vee =5V +£10% and wide operating temperature range
of Topr=—20~ +75°C in which the direct current
characteristics and switching characteristics are
guaranteed, offer easy application and satisfying
performance.

Table 1. Electrical characteristics of the ALSTTL, LSTTL, and TTL

Series name ALSTTL LSTTL TTL
Parameter (M74ALS00AP) (M74LS00P) (M53200P)
teLn 6ns 12ns
Propagation time (typical)
teHL 6ns 8ns
Power dissipation (typical) Pq 1.25mW/Gate 2mW/Gate 10mW/Gate
Threshold voltage (typical) . Vr 1.4v 1.1v 1.4v
High-level output voltage (minimum) Vou 2.6V/2.7Vv (Note 1) 2.7V 2.4V
Low-level output voltage (maximum) Voo 0.4Vv/0.5V 0.4Vv/0.5V ) 0.4V
High-level input current (maximum) hn 20« A 20 A 40 A
Low-level input current (maximum) he —0.1mA —0.4mA —1.6mA
Operating supply voltage Vece 4.5~5.5V 4.75~5. 25V 4.75~5, 25V
Ta —20~+75C 25C 25°C
Necessary conditions to guarantee
propagation performance Vee 4.5~5.5V 5V 5v
Co 50pF 15pF 15pF
Note 1. We guarantee 2.6V at —20~ +75°C, 2.7V at 0 ~70°C.
~
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DEFINITIONS AND TEST METHODS FOR SPECIFICATIONS
AND TYPICAL CHARACTERISTICS

MITSUBISHI ALSTTLs

INTRODUCTION

This section will serve to define and describe those im-
portant specifications which must be observed in using
ALSTTL and to provide information on test methods for
these ratings and standard characteristics of the basic
gate circuits.

1. ABSOLUTE MAXIMUM RATINGS
Absolute maximum ratings are the maximum ratings
which should not be exceeded for the devices’ reliabili-
ty. When there are several ratings, none should be ex-
ceeded, even momentarily. If the device is used beyond
these ratings, reliability will be significantly lowered
and the IC may be destroyed. The following types of ab-
solute maximum ratings are specified.
(1)Supply voltage (Vcc)
(2)Input voltage (V)
(3)Output voltage (Vo)
(4)Operating temperature range (Topr)
(5)Storage temperature range (Tstg)

Particular care is required with respect to these
ratings as exceeding even one of these could cause IC
damage.

1-1 Supply voltage (Vcc)

This rating indicates the maximum value of supply
voltage that may be applied to the Vcc terminal. This
value is also applied to the maximum value of surge
voltage under unusual conditions. If voltage beyond
this rating is applied, the IC may either be destroyed or
its reliability significantly deteriorated.

1-2 Input voltage (V)

This rating indicates the maximum value of input
voltage that may be applied. Exceeding this value may
cause the transistors and diodes in the input circuit to
be destroyed and the IC made useless.

1-3 Output voltage (Vo)

This rating indicates the maximum value of voltage
that can be applied to the output when the output is
high-level. When the device has open collector outputs,
this value indicates the breakdown voltage of the out-
put transistor.

1-4 Operating temperature range (Topr)

This rating indicates the temperature range in which
the device can be operated with all electrical specifica-
tions satisfied and full function. The ALSTTL is
guaranteed over a broad temperature range of
—20~ +75°C.

1-5 Storage temperature range (Tstg)

This rating indicates the temperature range in which
the IC may be stored without either voltage or current
applied. This should not be exceeded in storage nor
transport (particularly for transport by air).

2. RECOMMENDED OPERATING CONDITIONS

In recommended operating conditions we specify sup-
ply voltage and input/output conditions required for the
guaranteed performance of the device.

2-1 Supply voltage (Vcc)

This rating specifies the permissible supply voltage
range. Normally, optimum supply voltage is 5V in TTLs.
The permissible supply voltage range of the ALSTTL
has a maximum value of 5.5V (Vcemax) @and a minimum
value of 4.5V (Vccmin)-

2-2 High-level input voltage (Vi)

This rating specifies the voltage value applied to the in-
put terminal when it is in high-level condition. The
minimum value is specified for TTLs, while the max-
imum value is the absolute maximum rating of the in-
put voltage. The minimum value is sometimes referred
to as Viu.

2-3 Low-level input voltage (Vi)
This rating specifies the voltage value applied to the in-
put terminal when it is in low-level condition. The max-
imum value is specified for TTLs. This maximum value
is sometimes referred to as V..

2-4 High-level output current (lon)

The meaning of high-level output current differs de-
pending on whether the type of output, is active pull-up
or open collector.

When the output is an active pull-up, then high-level
output current is the stipulated maximum value of the
current that can be output from the output terminal
with the high-level voltage guaranteed when the output
is high-level.

This value is related to the number of inputs that can
be driven by one output when that output is high-level.
For details, see the section entitled “PRECAUTIONS
FOR USE.”

When the output is an open collector, loy is the max-
imum current guaranteed in the “ELECTRICAL
CHARACTERISTICS.” See 4-3.

2-5 Low-level output current (lo.)

Low-level output current is the stipulated maximum
value of current that may be applied to the output ter-
minal with low-level output voltage guaranteed when
the output is low-level. This value is related to the
number of inputs that can be driven by one output when
that output is low-level. For details, see the section en-
titled “PRECAUTIONS FOR USE.”

3. FUNCTIONS

The functions of devices are specified by either a func-
tion table or timing diagrams. A check of functions is
undertaken with the supply voltage at Vccmax and
Vcemin, the input voltage set to V. and Viy, signals ap-
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DEFINITIONS AND TEST METHODS FOR SPECIFICATIONS

AND TYPICAL CHARACTERISTICS

plied to the input terminal according to either the func-
tion table or the timing diagram, and the criterion VoL
and Von used for observation of the output.

4. ELECTRICAL CHARACTERISTICS

These characteristics are guaranteed within the
specified temperature range and supply voltage range
of Vecmin t0 Veemax. The test methods are specified to
realize the worst case to guarantee the ratings.

4-1 Input clamp voltage (Vic)

This specifies the voltage at input terminal when a
specified current is applied to the terminal. This
voltage is the forward voltage drop of the clamp diode
connected between the input and GND. With supply
voltage set at Vcemin @and all other input terminals open,
clamp voltage Vic is measured when specified current
lic is applied to the input terminal.

4-2 High-level output voltage (Von)
This specification is applicable to ICs with active pull-
up outputs.

This specifies the minimum value of voltage
guaranteed in an output terminal of high-level. With
supply voltage at Vcecmin @and input conditions set so
that output becomes high-level, Von is the voltage when
load current lon flows from the output terminal.

4-3 High-level output current (lon)
This specification is applicable to ICs with open collec-
tor outputs.

This is the maximum value of current that flows into
the output terminal when output voltage Vo is applied
to the output terminal and the output is high-level. Sup-
ply voltage is set Vccemin at this time.

4-4 Low-level output voltage (Vov)

This specifies the voltage value guaranteed for an out-
put pin in low-level. The supply voltage is set at Vcemin
and a load current of lo. is applied.

4-5 Off-state high-level output current (loz+)
This specification is applicable to ICs with 3-state
outputs.

This specifies the maximum value of current that
flows into the output terminal when the output is in
high-impedance state and the minimum value of high-
level output voltage is applied to it. At this time, supply
voltage is set Vcecmaxand the input conditions are set so
that the output will become low-level when it gets out
of the high-impedance state.

4.6 Off-state low-level output current (lozL)
This specification is applicable to ICs with 3-state
output.

This specifies the maximum value of current that
flows out from the output terminal when the output is

in high-impedance state and the maximum value of
low-level output voltage is applied to the output ter-
minal. At this time, supply voltage is set Vccmax @and the
input conditions are set so that the output will become
high-state when it gets out of the high-impedance
state.

4-7 Input current at maximum voltage (l))

This specifies the input current when the maximum in-
put voltage as specified in the absolute maximum
ratings is applied to the input and supply voltage set at
Vcemax- Input terminals, other than the one being
measured, are set to OV.

4-8 High-level input current (Ii4)

This specifies the input current when a high-level out-
put voltage is applied to the input terminal. With supply
voltage set to Vcemax, the high-level voltage applied to
the input is set to the minimum value of high-level out-
put voltage (2.7V). Input terminals, other than the one
being measured, are set to OV.

4-9 Low-level input current (IiL)

This specifies the input current when a low-level output
voltage is applied to the input terminal. With supply
voltage set to Vccmax, the low-level voltage applied to
the input is set to the maximum value (0.4V) of low-level
voltage. Input terminals, other than the one being
measured, are set to 4.5V.

4-10 Output current (lp)
This specification is applicable to ICs with active pull-
up outputs.

This specifies the current flowing from the output
when 2.25V is applied to the output terminal and the
output is high-level. With supply voltage set to Vcemax,
either OV or 4.5V is applied to the inputs so that the out-
put transistor becomes completely off.

This specification is given to shorten the charging
time of parasitic capacitances in wiring.

4-11 Supply current, outputs high (Icch)

This specifies the current flowing into the supply ter-
minal when the outputs are high-level. With supply
voltage set to Vcemax, an input voltage of either OV or
4.5V is applied setting the output to high-level. All cir-
cuits within the IC are set to the above condition and
measured at the same time. Supply current is express-
ed as the entire IC unit.

4-12 Supply current, outputs low (lccL)

This specifies the current flowing into the supply ter-
minal when the outputs are low-level. With supply
voltage set to Vcemax, an input voltage of either OV or
4.5V is applied setting the output to low-level. All cir-
cuits within the IC are set to the above condition and
measured at the same time.
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4-13 Supply current, outputs disabled (lccz)

This specifies the current flowing into the supply ter-
minal when the outputs are in high-impedance state.
With supply voltage set to Vccmax, an input voltage of
either OV or 4.5V is applied setting the output to high-
impedance. All circuits within the IC are set to the
above condition and measured at the same time.

4-14 Supply current (lcc)
Icc is calculated using the following formula where lecn
and IccL are specified.

_loontlecL
=T 5

For ICs without specified lcch and IccL values, the

value of Ic¢ is specified as the maximum value of cur-’

rent that flows into the supply terminal.

4-15 Positive-going threshold voltage (Vr.)

This specifies the level of input voltage at the point
where the output state changes when the input voltage
has increased from a level lower than negative-going
threshold level V.. Depending on the type of device,
supply voltage is either 5V or Vccmin at this
measurement.

4-16 Negative-going threshold voltage (V1-)

This specifies the level of input voltage at the point
where the output state changes when the input voltage
has decreased from a level higher than the positive-
going threshold level Vr.. Depending on the type of
device, supply voltage is either 5V or Vcemin at this
measurement.

4-17 Hysteresis (Vr+ —Vr-)

This specifies the difference between positive-going
threshold voltage (Vr+) and negative-going threshold
voltage (Vr-). Depending on the type of device, supply
voltage is either 5V or Vcemin @t this measurement.

5. SWITCHING CHARACTERISTICS

Propagation time, maximum clock frequency and out-
put pulse width are specified in Switching characteris-
tics within Ve¢ = 45 ~ 55V, Ta = 0 ~ 70°C or Ta =
—20 ~ +75°C. The measurements are made with the
specified loads connected to the outputs and with the
input pulse specified in the low-level voltage V., the
high-level voltage Vi, the repetitive frequency of PRR, a
pulse width of tw, rise time tr and fall time ty.

5-1 Propagation time, low-to-high-level output (trLH)
This specifies the length of time from when the input
changes to when the output changes from low-level to
high-level. The moment when they changes are
specified with the reference voltage level. (See §7-2,
7-3)

5-2 Propagation time, high-to-low-level output (tpu.)
This specifies the length of time from when the input
changes to when the output changes from high-level to
low-level. The moment when they changes are
specified with the reference voltage level. (See §7-2,
7-3)

5-3 Output enable time to high-level (tpzw)
This specification is applicable to ICs with 3-state
outputs. .

This specifies the length of time from when the input
changes to when the output changes from high-
impedance state to high-level. The moment when they
changes are specified with the reference voltage level.
(See §7-2, 7-3.)

5-4 Output enable time to low-level (tpz1)
This specification is applicable to ICs with 3-state
outputs.

This specifies the length of time from when the input
changes to when the output changes from high-
impedance state to low-level. The moment when they
changes are specified with the reference voltage level.
(See §7-2, 7-3))

5-5 Output disable time from high-level (tpuz)
This specification is applicable to ICs with 3-state
outputs.

This specifies the length of time from when the input
changes to when the output changes from high-level to
high-impedance state. The moment when they changes
are specified with the reference voltage levels. (See
§7-2, 7-3.)

5-6 Output disable time from low-level (tp.2)
This specification is applicable to ICs with 3-state
outputs. :

This specifies the length of time from when the input
changes to when the output changes from low-level to
high-impedance state. The moment when they changes
are specified with the reference voltage levels. (See
§7-2,7-3)

5-7 Maximum clock frequency (fmax)
This specification is applicable to flip-flops or MSls in-
cluding flip-flop circuits.

The maximum clock frequency is defined as the
highest frequency at which the clock input can be
driven through its required sequence while maintaining
stable transitions of logic level at the output with other
inputs set to cause changes of output logic level in ac-
cordance with the specification. (See §7-2.)

5-8 Output pulse width (twa)
This specification is applicable to monostable
multivibrators.

MITSUBISHI
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This specifies the width of the pulse appearing at the
output at specified reference voltage, when a trigger
pulse is applied with specified resistors and capacitors
connected to the timing inputs.

6. TIMING REQUIREMENTS
These specifications are applicable to flip-flops and
MSis including flip-flop circuits.

These specify the input timing requirements which
must be met to maintain a stable output change in the
required sequence when input signals such as clock
and reset change.

Timing requirements are specified at an ambient
temperature of Ta= —20~ + 75°C, a supply voltage of
Veec=4.5~5.5V, and include pulse width, setup time,
hold time, rise time, fall time and latch time.

6-1 Pulse width (tw)
This specification is applicable to flip-flops and MSiIs
including flip-flop circuits.

This requirement specifies the minimum time be-
tween the leading edge and the trailing edge (using
specified reference voltage level) of the input pulse
wavefarm. If a pulse of a shorter width is applied, the
signal may not only be invalid but also cause a
misoperation. (See §7-2. 7-3.).

6-2 Setup time (tsu)
This specification is applicable to flip-flops and MSlIs
including flip-flop circuits.

With such ICs, it is necessary to set up the input con-
dition some time before the change of a control input
such as the clock input in order to ensure proper
recognition of the input signal. This time length is
setup time.

Setup time is the length from the set up to the active
edge of the control input. The set up and active edge
are specified with the reference voltage level.

Negative setup times indicate that the input condi-

tions may be set up after the active edge of the control -

inputs. (See §7-2, 7-3.)

6-3 Hold time (tn)
This specification is applicable to flip-flops and MSls
including flip-flop circuits.

With such ICs, it is necessary to maintain the input
condition some time after the change of a control input
such as the clock input in order to ensure proper
recognition of the input signal. This time length is hold
time. Hold time is specified in the same manner as
setup time.

Negative hold times indicate that the input condi-
tions may be changed before the active edge of the
control inputs. (See §7-2, 7-3.)

6-4 Clock risetime (tr)

This specifies the maximum length of time for the
clock input to change from 0.6V to 3.2V. Misoperation
may occur when a clock pulse with a risetime greater
than this value is applied.

6-5 Clock falltime (tf)

This specifies the maximum length of time for the
clock input to change from 3.2V to 0.6V. Misoperation
may occur when a clock pulse with a falltime greater
than this value is applied.

6-6 Latch time (tiatch)

This specifies the length of time necessary before read-
select after a write address has been selected, the
write enable signal changed, and the data were written
in. It is necessary to pay attention to this spec. when
data are to be read immediately after rewriting.

7. TEST CIRCUITS

This section includes typical test circuits for each cha-
racteristic. For complicated measurements of such de-
vices as MSls, refer to the detailed descriptions in the
individual data sheets.
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7-1 Circuits for measuring direct current characteristics

Vic Vou
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7-2 Circuits for measuring switching characteristics

SWITCHING
MEASUREMENTS
Vece
INPUT
MEASURING POINT 3.5v ‘
@
zZ 0 LOAD CIRCUIT
zz » o
P. % lc:) g 2|
G a 1
z % ‘ g 'C:—) E LOAD CIRCUIT
(20 1
500 “w !
T 1
= [}

LOAD CIRCUIT

0.3v ’L

Note 1. The load circuit varies as shown in the following diagrams according to the type of IC output
Cy includes probe and jig capacitance.

Vee v
ARAMETER
RL & PARAI S1
‘ TEST tpun | OPEN
POINT '
TopuTRuT T0 OUTPUT TEST POINT . touL | OPEN
PIN

cu R c TO OUTPUT TEST POINT |_tP2H | OFEN
. PIN tpzL |CLOSED

Co Rz tpnz | OPEN
tpLz |CLOSED

(a) Active pull-up output (b) Open collector output (c) 3-state output

Note 2.  The pulse generator (PG) has the following characteristics:

tr tg

10%

tw
t le= ————
! duty cycle 1/|:,|:“:‘><100 (%)
Pulse repetition rate : PRR= IMHz
Risetime : t;=2ns '
Falltime . ty=2ns
Duty cycle duty cycle=50%
Output impedance Zo=50Q
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7-3 Timing diagram

Input voltage waveform

1. Propagation time

2. Enable and disable time

INPUT

——————— 3.5v
X . OUTPUT CONTROL X

IN PHASE

OUTPUT 1.3v
OUT OF PHASE
OUTPUT 1.3v

Timing waveform

1. Pulse width

HIGH-LEVEL
PULSE

LOW-LEVEL
PULSE

1.3v 1.3v
; (low-level enable) K /
o3yv | Ve—) 0.3v
tenL tezL terz
— ~—
————— Vou
WAVEFORM 1 1.3v
1.3v (Sy: closed)
Vou
——r
_—‘ teLm
Von WAVEFORM 2
(S,: open)
1.3v
—————=VouL

Waveform 1. The input conditions are set so that the output becomes low when enabled

Waveform 2. The input conditions are set so that the output becomes high when enabled

2. Setup, hold time

TIMING INPUT 7

L tsu th
——=——3.5v
DATA INPUT HIGH 1.3v \s 1.3v
0.3v
tsu

DATA INPUT LOW 1.3V
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8. TYPICAL CHARACTERISTICS OF BASIC GATE
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CHARACTERISTICS (M74ALSO00AP)
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SUPPLY CURRENT vs.
SUPPLY VOLTAGE, OUTPUT LOW
(per gate) (M74ALSO00AP)
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In recent years, advances in integrated circuits have
been rapid, with increasing density and speed accom-
panied by decreasing cost. Because of these advances,
it is now practical and economically justifiable to use
these devices in systems of greater complexity and in
which they were previously considered too expensive.
All of these advances add up to increased demand.

We at Mitsubishi foresaw this increased demand
and organized our production facilities to meet it. We
also realized that simply-increasing production to meet
the demand was not enough and that positive steps
would have to be taken to assure the reliability of our
products.

This realization resulted in the development of our
Quality Assurance System. The system has resulted in
improved products, and Mitsubishi is able to supply its
customers’ needs with ICs of high reliability and stable
quality. This system is the key to future planning for im-
proved design, production and quality assurance.

1. QUALITY ASSURANCE SYSTEM

The Quality Assurance System imposes quality con-
trols on Mitsubishi products from the initial conception
of a new product to the final delivery of the product to
the customer. A diagram of the total system is shown
in Fig. 1. For ease of understanding, the system is
divided into three stages.

1-1 Quality Assurance in the Design Stage

The characteristics of the breadboard devices are
carefully checked to assure that all specifications are
met. Standard integrated circuits and high-quality

Group A: Inspection of the device externally, its
markings, and its electrical characteristics.

Group B: Inspection of the device environmentally,
mechanically, and in terms of life expectancy.

Group C: A reliability test is periodically made from
a sampling of lots that pass group A and B tests. This
test is conducted every few months to inspect the en-
vironmental and mechanical performance and life ex-
pectancy of the devices.

1-3 Procedure for Determining the Reliability from
Development and Preproduction to Mass
Production

Evaluation of reliability described in 1-1 and 1-2 occurs
at three levels of production: development, preproduc-
tion, and mass production. Once a product passes the
development stage inspection, it proceeds to the next
level, preproduction, where a limited number of devices
are produced and again checked at this level. Upon
passing this test, mass production begins and the
above-mentioned quality assurance evaluation is
undertaken to guarantee quality and reliability.

2. Reliability Control

2-1 Reliability Evaluation

Evaluation of reliability is based internationally on IEC
standards for electronics devices and nationally on the
RCJ (Reliability Center for Electronics Components of
Japan). Mitsubishi Electric has chosen for the standard
of its testing MIL-STD-883 and EIAJ-IC-121, outlined
below in Table 1.

Table 1 Typical reliability test items and conditions

discrete components are used. During the design Group ltem Test condition
stage, extensive use is made of a sophisticated CAD ;l‘l]%r: ;‘?%pﬁ;gture ntnax-mun; ope1r0aébr:]g ambient
. . . emperature
p;ograr:t, ':NhICh is l;pdated to always include the latest 1 ;ltlgpa;eerrmgrature Maximum storage temperature 1000
state-of-the-art techniques. X
g gk nomesty wi bras | 85°C, 85%RH, Voo = 5.5V
. . Soldering heat 260°C, 10s
1-2 Production Quality Assurance , , 9 - -
Production quality is assured by both management and ,  |Thermal shock 0~100°C 15 cycles, 10min/cycle
. . . Minimum to maximum storage
inspection of the devices. Temperature cycling| temperature. o
(1) Environmental control. 1hricycle
(2) Scheduled periodic test and maintenance of , [Solderability 230°C. 5s. use rosin flux
design, tools, and test equipment. i Lead integrity I;enzgon: 340g 3025 o
(3) Control of ordered materials. ending stress: 35}?31'6950 '
(4) Ma{'lufactunng process control. . 3 Vibration 206G, X,Y,Z, each direction, 4 times
(5) In-line evaluation: at wafer processing and 100 ~200Hz, 4min/cycle
- assembly stages. Drop test 75em,  [imes, wooden board,
: . f P . , direction
(6) Final prOdUCtl?n mspe.ctl'on. An nsPec“on_Of the Constant acceleration | 20000G, Y, direction, 1 min
completed device consisting of an external inspec-
tion of the device’s external measurements, its con-
struction, and an inspection of its electrical
characteristics.
(7) Product quality inspection: A final inspection con-
sisting of three groups is undertaken in order to
determine whether or not the stock products will
meet user’s needs.
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2.2 Failure Analysis

Devices that have failed during reliability or accelera-
tion tests are analyzed to determine the cause of
failure. This information is fed back to the process
engineering section and manufacturing section so that
improvements can be made to increase reliability. A
summary of failure analysis procedures is shown in
Table 2.

3. TYPICAL RESULTS OF RELIABILITY TESTS

3-1 Failure Criteria

The major failure standards for ALSTTL reliability tests
are shown in Table 3. Unless otherwise noted, these are
typical values.

Table 3 Failure criteria for reliability test

Table 2 Summary of failure analysis procedures

Step Description

O Inspection of leads, plating, soldering and
welding

O Inspection of materials, sealing, package and

M marking

External O Visual inspection of other items of the

examination specifications

O Use of stereo microscopes, metallurgical
microscopes, X-ray photographic equipment,
fine leakage and gross leakage testers in the
examination

O Checking for open circuits, short circuits and
parametric degradation by electrical parameter
measurement

(2) O Observation of characteristics by a syn-

Electrical chroscope or a curve tracer and checking of im-

tests portant physical characteristics by electrical

characteristics

O Stress tests such as environmental or life test,
If required

O Removal of the cover of the device, the optical
inspection of the internal structure of the
device

(3) O Checking of the silicon chip surface

O Measurement of electrical characteristics by

Internal probes, if applicable

examination | O Use of SEM, XMA, and infrared microscanner, if

required

O Use of metallurgical analysis techniques to
supplement analysis of the internal

(4) examination

Chip analysis| O Slicing for cross-sectional inspection

O Analysis of oxide film defects

O Analysis of diffusion defects

Minor failures
Parameter Major failures
Lower limits Upper limits
High-level output voltage (Vo) IVDXO0. 8 IVDX1.2
Low-level output voltage (Vor) IVD—0. 1V IVD+0. 1V
DC current and High-level input current (i) IVDX5 UCL or LCL
‘g)hléarkggteristics Low-level tnput current (1)) IVDX0. 8 IVDX1.2 For leakage current UCL X 2
Output current (lo) IVDX0.8 IVDX1.2
High-level output current (lon) IVDX5
Function — Short, open, abnormal functions
Appearance — Less than 95% soldered
Appearance — Lead breakdown
UCL: Upper condition limits ~ LCL' Lower condition limits  IVD: Initial values
MITSUBISHI
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3-2 Results of Reliability Tests mental tests of the M74ALSO0P series are shown in
Examples of the results of endurance and environ- Tables 4 and 5. )

.

Table 4 Endurance test results

Item Test conditions Type LAY Component hours Number of failures
High-temperature Ta=125C ssi 126 252, 000 0
operating life Vee=5. 5V MsI 76 152, 000 0
Hian ture st 1150 Ssi 44 44, 000 0

-temperature storage =
gr-temp 9 a MsI 22 22,000 0
High-temperature, 85°C, 85%RH ssl 88 176, 000 0
high-humidity bias Vee=5. 5V MsI 114 190, 000 0
- ssl 60 180, 000 0
ngh tempefature, 85°C, 85%RH
high-humidity storage MSI 76 152, 000 0
1
ssi 152 152, 000
121°C (1000 hrs)
Pressure cooker test @ 2 atmospheres 2
MsI 14 4,000
s n (1000 hrs)
Table 5 Examples of environmental test results
Item Test conditions Ay Number of failures Remarks
Solderability 230°C, 5 secs, rosin flux 60 - 0
Thermal Soldering heat | 260C, 10sec . Soldering heat |Thermal shock 12,%?{:‘; ure
enviton: | Thermal shock | —40~ +125°C, 15C 10min/C 156 Series test
- 0 0 0
ment | {emperature —65~ +150°C, 100C 1hr/C
Temperature cycling —65~ +150°C, 500C 1hr/C 156
Lead integrity 2509, bent 90° 3 times 44
Mechan- Shock 1500G, 0.5ms in X,Y,Z directions, 3 times Shock | Drop test | Vibration ac%g’,‘:,‘;’,‘,gn
ical Drop test__ | Gromadam 38 wooden board .
;’2’;\;0"‘ Vibration $gg.~|£\0)éo\'(_é directions, 4 times each 0 0 0 0 Series tests
JSonstant | 200006, in Y, direction, 1min
We welcome and appreciate the cooperation of our cesses and collecting field data. Mitsubishi is anxious
customers in developing design specifications, to work with its customers to develop ICs of increased
establishing quality levels, controlling incoming in- reliability that meet their requirements.

spections, developing assembly and adjusting pro-

MITSUBISHI
1—26 ELECTRIC



MITSUBISHI ALSTTLs

QUALITY ASSURANCE AND RELIABILITY TESTING

FIG. 1 Quality assurance system

A

MARKETING WAFER AND MANUFAC-
LEVEL |MAR- | PRODUCTION ENGINEERING |ASSEMBLY DIV. | QUALITY QUALITY TURING MAIN
KET PURCHASING DIV. MANUFACTURING| CONTROL DIV. ASSURANCE DIV. %c\)/NTROL STANDARDS
DIVS DIV. IV.
T PURCHASING
SPECS.
; E —>< MARKET RESEARCH ) o
ollE SPECS.
sy DEVELOPMENT N
EZ PLANNING N
wo ~
b AN
E: QEW PRODUCTS DEVELOPMENT & DESIGN PLANNING
Do
oE
Op
[}
=
s
PRODUCT
COUNCIL FOR PRE-PRODUCTION & DESIGN PLANNING ) DRAWING
- T PRODUCT
o DETERMINATION OF SPECI- SPECS
= CERTIFICATION
g, FICATIONS, TYPICAL VALUES - SHIPPING
ég — SPECS
24 (' mass PRODUCTION TESD—ﬂ)I 2nd 1YPE PURCHASING
E I 2895 ronvcr
a = =9
N £ 2 T Z |INSPECTION
( COUNCIL FOR MASS PRODUCTION S § QI |specs
L==uw
PRODUCTION f @19 = 2 ;
PLANNING zZ|5238
S|2288
o
2 ) | (Pororasne (o ) (Cresrmmne y— £ | 28 48 founosic
i 219228
|2] = =
24" ToRDER glg%ag
i a— TR £ |5 | 2 2 e
55| | INCOMING GooDs PE § S | &% [tions
] w | O 39
?STOREROOM = 2| 2%
w [e] = s
o|lE | 2%
d ) z 8 [
g 3 21819
: R e R
3 4 EVALUA 3 2 | NsTRUC-
5 o 2 2 . § | Tions
2 |22 g =( ASSEMBLY IN-LINE Q
el gg 3 PROCESS EVALUATION 2
a w L It
=+ N a
> |Eg X —
7] )
< 4E g QAT AS. INSPECTION
N~———— FINAL TEST SURANCE TEST INSTRUC-
L TIONS
TROUBLESHOOTING
‘?STOREROOM
(-\ SHIPPING SHIPPING INSPECTION
ORDER TEST INSTRUC-
 (ORDER——— TIONS
o
g SHIPPING < |- %E'EFE;PS'NG
3 |DELIVERY ~ INSPECTION
@ N/ COMPLAINT ANALYSIS AND ACTION INSPECTIC
3 | | COMPLAINTS - TIONS
Q Q Q. -
REPORTS ~

&2 MAIN DIVISION

w=p FLOW OF MATERIALS, PARTS

AND PRODUCTS

() CONCERNED
DIVISION

—>> FLOW OF INFORMATION

MITSUBISHI
ELECTRIC

1-27



MITSUBISHI ALSTTLs

PRECAUTIONS FOR USE

1. INTRODUCTION

The handling of ALSTTLs is basically the same as LST-
TLs. However, ALSTTLs have faster switching speed
and higher input impedance. So, in logic design and
system design, more care is required of noise, prob-
lems in application and wiring which may lower the
reliability. Please read this section carefully.

2. PRECAUTIONS CONCERNING ICs

2-1 Supply voltage (Vcc)

Absolute maximum ratings of supply voltage reflect
the capacity of an IC in unusual conditions such as
surge voltage and voltage spikes in transition. When
supply voltages greater than these values are applied,
excessive current may flow due to a breakdown in the
device. This excessive current causes excessive heat,
circuit destruction and fusing of internal wiring thus
resulting in degradation in IC functions and reliability.
It is urged that operation of the devices be conducted
within the recommended supply voltage range of
Vee =5V +10% as functions and electrical characteris-
tics are guaranteed only in this case.

2-2 Temperature range (Topr, Tstg)

Temperature range is specified in operating free-air
ambient temperéture range Topr and storage
temperature range Tstg. Generally speaking, Topr stan-
dard for consumer and industrial use is 0~70°C while
the standard for military use is —55~ + 125°C. In order
to provide stable use of consumer and industrial
equipments even in the winter season, Mitsubishi Elec-
tric has set a wide Topr standard of —20~ +75°C over
which functions and electrical characteristics are
guaranteed. But of course,the best reliability is achiev-
ed when the devices are operated in the vicinity of
25°C. The higher and lower temperature portion of
Topr should be considered as a guarantee in unusual
conditions caused by troubles in air-conditioners or
cooling fans etc.

Tstg indicates the temperature range in which a
device may be stored without causing characteristics
degradation. This specification must be observed in
device shipment and storage because a temperature in
excess of these limits may cause drastic decrease in
device reliability or damage of the device.

2-3 Input voltage (V)

The range of input voltage V, is specified in the ab-
solute maximum ratings. Destruction of input circuits
may occur when a voltage exceeding this range is ap-
plied to the inputs. Most of Mitsubishi Electric’s
ALSTTL devices have Schottky-barrier diodes and pnp
transistors in their inputs with an upper V, limit of 7V.
The lower limit of V, is —0.5V. When voltages less than
this value are applied, parasitic transistors within the
IC may operate causing malfunctions of the IC. This
malfunction is less likely to occur in ALSTTLs than

LSTTLs because of their device structures. In normal
use, ALSTTLs are free from this malfunction.

2-4 Unused terminals

Terminals that are open operate as if a high-level input
voltage is applied. However, it is recommended that a
constant voltage with low impedance be applied to
such open terminals because an IC lead tends to
operate as an antenna picking up noise. This is
especially true of clock, set and reset inputs of ICs with
memory functions such as flip-flops, latches, counters
and registers. In such cases, any operation caused by
noise will result in false data written in the memory.
Please connect unused inputs to Vcc line and the in-
puts that should be always low-level to GND line. Do
not connect an unused input with another input of the
same gate so that AC noise margin should not lower.

2-5 High-level input signals

High-level input voltage is effective from 2V to the up-
per limit of the absolute maximum rating for normal
TTL ICs. In other words, voltage changes within the
high-level range would not cause changes in output.
As parasitic capacitance exists between the anodeand
cathode of Schottky barrier diodes in the input circuit
of the ALSTTL, when sharp (= 5ns) changes from a
higher voltage to a lower voltage occur in the input,
false waveforms may be generated in the output, even
if the changes were within the high-level input voltage
range. It is therefore important to avoid sharp changes
of high-level input signal due to ringing, crosstalk and
logical noise, even within the high-level input voltage
range. When unused terminals are connected to the
voltage supply line, ensure that voltage supply do not
exceed 5V+10% because false waveforms are also
generated in the output when sharp changes occur in
the supply voltage.

2-6 Risetime and falltime of input signals
Just as in LSTTLs, an oscillation in the tens of MHz oc-
curs in the outputs of ALSTTLs when a signal with a
long risetime or falltime is applied to the input of a gate
circuit. In MSls, when such a signal is applied to the in-
put, abnormal waveforms and misoperation occur. This
is especially true for devices such as flip-flops,
counters and shift registers that have the risetime and
falltime specifications in the timing requirements.
Since input waveforms having risetime or falltime
greater than the specifications will result in misopera-
tion, it is necessary to ensure that they be held within
such limits. Even for devices without these specifica-
tions, it is necessary to limit the risetime and falltime
of input signals to less than 500ns. Note that this does
not hold true for devices such as Schmitt triggers that
have hysteresis.

Such long risetime and falltime are often caused by
a capacitor connected between an IC output and GND
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line or transmission line and GND line. This capacitor
may be used for preventing noise or generating either
delayed pulses or differencial pulses. Such misopera-
tion can be.avoided by the use of a waveform shaper
with a Schmitt trigger IC.

2-7 Timing requirements

These conditions give the input signal timing specifica-
tions necessary for the proper function of the IC.
Devices with such requirements listed must be
operated within the limits described to prevent
malfunctions.

2.8 Parasitic elements
As shown in Fig. 1, the transistors and diodes that con-
figure ALSTTL ICs have oxide films around them that
are used to isolate the individual elements from each
other. They also have a p-type domain in the substrate
below them. This p-type domain is connected to the
GND terminal. Between the GND terminal and the n-
type domain that forms the collector of the transistor is
formed a parasitic diode that is not shown on the cir-
cuit diagram and whose anode is connected to the
GND terminal. Parasitic diodes are also connected bet-
ween the GND terminal and voltage supply terminal
(Vce) as well as the output terminals. If the voltage of
the output should become less than that of the GND
terminal or a reverse supply voltage is applied, current
will flow via this parasitic diode causing IC destruc-
tion. It is therefore very important to prevent a voltage
of less than —0.5V in respect to the GND terminal from
being applied to another terminal.

As mentioned in §2-3, when input voltageV, drops to
less than —0.5V, the largest portion of current flows
from the GND terminal via the Schottky barrier diode

INPUT GND C E B

I | IR | M T P o o] p+
n__sBD Si02 n J_
- gb g -

P(SUBSTRATE)
PARASITIC TRANSISTOR PARASITIC DIODE

a) CROSS SECTION OF THE INPUT AREA
~_"

PARASITIC TRANSISTOR

(=-0.5V)
INPUT - -r-

PARASITIC DIODE
GND(0V) E
b) EQUIVALENT CIRCUIT OF a)

Fig.1 Parasitic transistor operation due to negative
output voltage )

SBD to the input terminal as shown in Fig. 1. But the re-
mainder flows from the base of the parasitic transistor
to the emitter with current amplification in the collec-
tor current. This results in current flowing from the col-
lector of the nearby transistor to the input terminal. The
original collector current is drawn into the input ter-
minal causing circuit misoperation. Due to oxide film
separation in the ALSTTLs, parasitic current amplifica-
tion is less than that of LSTTLs making it less likely for
misoperation to occur.

2-9 Output loading capacitance

By connecting a capacitor between the GND line of an
IC and its output terminal or the line connected with
output, delay time can be lengthened and noise can be
prevented. This capacitor is charged from the power
supply via the active pull-up circuit when the output
changes from low-level to high-level. It discharges to
GND through the output transistor when the output
changes from high-level to low-level. Care must be
taken regarding the size of this capacitor because the
higher the capacity of the capacitor the greater the
energy of charging and discharging through the output
circuit causing degradation in it. The capacity of this
capacitor depends upon the output characteristics of
the IC and the frequency of charging and discharging,
but generally a capacitor of less than 0.1xF is used.
When a larger capacitor is to be used, connect a
resistor in series with the capacitor to lengthen the
charging and discharging time.

2-10 DC noise margin
There are various DC noise margins, but the one used
here is defined as Vnu and VL when the output is either
high-level or low-level respectively. They are derived as
follows:

Ve = Voumin-VtH  VNL= V7L —VoLmax
Where Vonmin and Vormax are the values guaranteed in
the databook and Vi and Vy_ are the input voltages
that provide Vovmax of Vormin. (See Fig. 2) Fig. 3 shows
the temperature characteristics of Vyy and Vi in ac-
tual operating conditions as obtained from transfer
characteristics. Vny and Vn. of LSTTL gate are also
given for reference.
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Fig. 3 DC noise margin characteristics' (M74ALS00AP)

2-11 AC noise margin

Switching of the ALSTTL is generally faster than that
of the LSTTL. This results in an AC noise margin lower
than that of the LSTTL.

Fig. 4 shows the AC noise margins of the ALSTTL
(M74ALS00AP) and the LSTTL (M74LS00P). Due to its
higher input impedance and higher speed, the ALSTTL
is easily affected by noise voltage (crosstalk)
generated via the floating capacitance between lines.
The lines connecting ALSTTL ICs should be shorter
than the LSTTL ICs, and the lines between cards
should be twisted or covered with materials of low
dielectric constant.

2-12 Output short-circuit

When an output is high and that output is shorted to
GND, excessive current flow and heat is generated in
the IC. This is to be avoided if at all possible. However,
if for some reason it is necessary to do so, one and only
one output per an IC may be shorted for a period not ex-
ceeding one second.

2-13 Static electricity, surge

When surge endurance test is done by discharging a
precharged 200pF capacitor connected between an in-
put or output terminal and the GND terminal without a
series resistor, the leakage characteristics degrade so
that 50% of LSTTL and ALSTTL devices experience ac-

cumulative failure at approximately 200V. Although the
static breakdown level of the ALSTTL and LSTTL are
high, it is still necessary that full care be given to both
the handling and system design in order to prevent
damages due to static electricity and surge voltages.

2-14 Mechanical and thermal stress

The shaping and cutting of the package or external
leads can cause damage to the external leads,
degradation of moisture resistant characteristics, and
breakage of internal leads. Moreover, be careful that
mechanical stress should not be placed on external IC
leads from the printed circuit board after the IC has
been mounted.

Since the IC is constructed of a number of different
materials with different expansion coefficients, the ap-
plication of sudden temperature changes or extended
period of high heat (such as when applying solder) can
lead IC to degradation or the breakage of internal
leads. To avoid such conditions, it is necessary that the
mechanical and thermal stress levels be the lowest.
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3. PRECAUTIONS CONCERNING SYSTEM DESIGN
3-1 Supply line

As explained in §2-1, the supply voltage should be
regulated and decreased in ripples within the recom-
mended operating conditions. (Vcc= 5Vx10%)
Moreover, to absorb the current spikes generated dur-
ing IC switching, a decrease in supply impedance and
supply line impedance is necessary. Fig. 5 shows cur-
rent spike examples of the M74ALSO0AP and
M74ALS240P. It is recommended that a 0.01~0.22xF
plastic film or porcelain capacitor of good high fre-

quency characteristics be connected between GND
and the supply line every 5 to 10 ICs for SSls and every
1 to 5 ICs for MSIs. Also connect a 50~100uF elec-
trolytic or tantalum capacitor between GND and the
supply line every card. In the case of a monostable
multivibrator or line driver, connect a 0.22uF plastic
film or porcelain capacitor between Vecc and GND on
every |C. Make both the power supply line and GND line
in as broad a pattern as possible and make them
parallel with each other.

M74ALS00AP . M74ALS240P
r-=-=-n ! !
| IMEASURING EQUIPMENT :[;\: MEASURING EQUIPMENT
) VT c cL c
o B Ll BB
L B L mﬁ%é%%%%%%
- o [Voo 4A 4B 4v 3A 38 3% LauE gy | | [Vec 20611 2A¢ 1v; 2A3 173 2Az 1Y4 24,
D M74ALS00AP D M74ALS240P
1A 1B 1Y 2A 2B 2Y GND 10C 1A12Y4 1A2 2Y3 1A3 2Y2 1A42Y1GND
f?$f$$g LTEN G G
CL L @ 350Q —=C. TCL TFCu. J_CL
@ $uo T bagEe T IC g
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Fig. 5 Current spikes of M74ALSO00AP (lo. =8mA) M74ALS240P (lo. = 24mA)
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3-2 Ground (GND) line

Noise is generated due to common impedance in the
GND line. Connecting the GND line to the earth at
numerous points can also result in its becoming a
noise source when voltage is induced in it by external
magnetic fields. For this reason it is important not only
that the GND line impedance be dropped, but that
careful consideration be given to separating the GND
line from other power circuits and electronic devices as
shown in Fig. 6, and to the employment of relays and
photocouplers for isolating one circuit ground from
another. Make the GND line pattern broader than the
power supply line (to minimize the DC resistance and
inductance).

POWER CIRCUI
T T T
|
|
ALSTTL { ALSTTL
LOGIC H{ LOGIC
CIRCUIT: CIRCUIT i BE
‘BOARD (1) L+ ol §§
pa) Z2 BOARD (2)
B -
a) Example of improper GND line connections ol =2

For GND of the power circuit is connected with GND of board
(2), a large current | flows from the power circuit to the im-
pedance Z, and raises the GND level of board (2) Thus the GND
level of board (2) becomes higher than board (1) and noise
margin is lowered. (The impedance Z, consists of the contact
resistance of the connector and the inductance of the line)

POWER CIRCUIT

promm—m— s —m— =
|
|
I
{ | 1
astrL | | [ Ao
toaic | 1 | LoGic =
CIRCUIT l CIRCUIT ge
BOARD (1) L__ | —________ ] ) Mt
BOARD (2)
Zy zZ>
o
T i g
ol g%
Ic

77

b) Example of proper GND line connections :
The GND lines of the power circuit and logic circuit are
separated. This prevents a large current from flowing through Z;
and Z,, making it unlikely for the generation of a voltage dif-
ference between the GND levels of the boards.

Fig. 6 GND line connections

3-3 Fanout and wired-AND connections

(1) 1C with active pull-up outputs

The larger portion of LSTTL and ALSTTL devices con-
tain active pull-up (current source) in their output cir-
cuits in order to give high-speed switching and higher
driving capabilities of capacitive loads. In this type of
ICs, it is not possible to make wired-AND connections
by connecting the output terminals together. This is
because the active pull-up impedance is only 502 when
the output is high-level. So, if two outputs are con-
nected together and one of the outputs is high while
the other is low, excessive current will flow from the
high-level output to the low-level output. Besides the in-

crease of low-level output voltage, this will generate
heat and increase current flow in the internal wiring
causing misoperation, damages in IC, or a serious
decrease in reliability. It is therefore very important
that such connections not be made.

Fanout Fgp indicates the number of input terminals
that can be connected to and driven by an output.
Fanout is represented by FoL and Fon for low-level and
high-level respectively. The integer part of the smaller
of FoL and Fon gives the maximum fanout.

[ [ lon |
o Fo, < don
[ lin

FoL <

Where iot, Ton, I and T are the maximum values

guaranteed of low-level output current lo., high-level
output current lon, low-level input current I, and high-
level input current |y, respectively. The above formula
is appropriate for load ICs that all have the same I;L and
I values. When these values are different, use the
following formula.

— N J— I >N —_—
loo =3 | Iy | [lon |23 hh,
= ' =1

(2) IC with open collector outputs

Wired-AND connections are possible with ICs that have
open collector outputs. An open collector output needs
a load resistor R. connected between Vcc and itself.
The value of R may be any value within the range set
by Rimin, minimum load resistance, and Rymax, max-
imum load resistance, which vary according to the
number of wired-AND connected outputs M and the
number of connected inputs N (fanout). The formula is:

Vec—V,
Ri(max) =——=——"
2 lom +Z i,
=1 =1
Vee—V
RL(min)= CC oL

—_— N ——
loo— 21 I, |
=1

Where Ton, Tin, oo and T are the maximum values

. guaranteed. V¢c is the minimum value in which the cir-

cuit is expected to function. (usually 4.5V) Vou is the
minimum value needed in the circuit. It may be 2.7V or
2.0V or anything. ‘

(3) IC with 3-state output
The 3-state output, in addition to the low-level state and
high-level state of the active pull-up output, has a high-
impedance state “Z.” The use of “Z” permits bus driving
operation. As shown in Fig. 7, this method while
resembling the previously mentioned wired-AND con-
nection, differs in that only one of the outputs con-
nected to one bus is used in active state with the re-
mainder being placed in the high-impedance state.
The values of M and N are determined by the follow-
ing formula,where M is the number of outputs con-
nected to the bus and N is the number of inputs con-
nected (fanout). ‘
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— M= |
loL = 21| lozu | +2 e |
= =1

—_— M—1 N

HNowlz 2] lozh +2, hir
Since many outputs are connected to the bus in this
method, it is necessary that timing be set so that only
one of the outputs becomes active while the remainder
remain in the high-impedance state. If more than one of
the outputs become active at the same time, it is as if
active pull-up outputs were connected together
creating the condition explained in §3-3-(1). To prevent
such conditions, the output enable and disable times
have been specified in the switching characteristics of
these types of devices. From these specifications, tim-
ing should be set so that none of high-impedance out-
puts becomes active before the active output becomes
high-impedance. Take care not to allow active period to
overlap because excessive current will flow in the
power and GND lines lowering the voltage of the power

line and creating noise thus causing misoperation.
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N< | SIGNAL
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Fig. 7 Bus connection

3-4 Unused gates

Since there are several independent gate circuits
within a gate |C, some gates will remain unused when
the IC is used in a logic circuit. As far as operation is
concerned, it makes no difference whether or not the
terminals of unused gate circuits are left open.
However, for example, a comparison of a NAND gate
supply current with its terminals left open and with its
terminals connected to GND will show that approx-
imately three times as much current flows in the former
condition as in the latter. Because the input conditions
of unused gates can reduce the power supply capacity,
it is recommended that unused gate input connections
be properly taken care of.

3-5 Length of transmission lines between ICs

It is necessary that the line impedance of the transmis-

sion line and the load impedance be matched for pro-

per transmission of signal waveforms.

However, when printed pattern or jumper wires are
used as transmission lines between ALSTTL outputs
and ALSTTL inputs, mismatching occurs because the
line impedance of printed patterns and jumpers is
50 ~3002 while that of the ALSTTL input is at least
10kQ.

In such a case, and when the length of the transmis-
sion line becomes greater than 20cm, ringing occurs on
the leading and trailing edges of the signal waveform
due to mismatching. Malfunction occurs when the
voltage of an input stays below GND level for 2~5ns
near the trailing edge of the signal. Since the ALSTTL
generally has an SBD configured between GND and the
input, negative voltages that may be generated after
the trailing edge of a signal are clamped. However, the
clamping effects on negative voltages with a short
period of 2~5ns are small, resulting in a voltage drop
to less than —1.5V. Even with a period of negative
voltage as short as 2 ~5ns, misoperation can occur as
described in §2-8 due to parasitic devices.

The following procedure explains some methods to
prevent ALSTTL misoperation due to ringing on the
trailing edges of input signals.

1. When the transmission line exceeds 20cm, insert a
buffer in the middle of the line as a waveform shaper
circuit.

2. When the number of connected inputs is 10 or less,
connect a 100 ~ 150 resistor between the ALSTTL
output and the transmission line for absorption of
reflected voltage. Or insert a capacitor with a
capacitance of approximately 100pF between the
output terminal and the GND.

In the case of ALSTTLs, it becomes even more neces-
sary than LSTTLs to investigate the position of com-
ponents and to shorten the length of important signal
lines.
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3-6 Signal line resonance

In Fig. 8 a), the input of an ALSTTL is connected via a
wire of several tens of centimeters to a switch, S, which
sends ON/OFF condition signals. In such a case,
capacitor C, connected between the input terminal and
the GND close to the input terminal, may be used to
prevent the ALSTTL from misoperation due to inductive
noise.

The equivalent circuit of Fig. 8 a) is shown in Fig. 8 b).
When the switch is turned on, a damping oscillation is
created between the two terminals C is connected to,
as Fig. 9 shows. This damping oscillation drives the in-
put below GND level causing misoperation of the
ALSTTL as described in §2-8.

The damping oscillation has a frequency of 1~5MHz
when the signal line has a length of 60cm and
C =15,000pF, a frequency that is lower than that ex-
perienced in ringing as described in §3-5. To prevent
this damping oscillation, damping resistor Rp may be
added in series to L. The value of Rp is found by using
the following formula.

Observation of the damping oscillation in Fig. © shows
fo=3MHz and since C=15,000pF then L=0.2uH and
Ro=72.

Usually, it will be found that a value of 10 ~472for Rp
will prevent such resonant oscillations.

Since an SBD is generally configured between the in-
put and GND of an ALSTTL, the magnitude of damping
oscillation is small compared to that without an SBD.
However, since full prevention cannot be obtained, it is
recommended that the circuit shown in Fig. 8 ¢) be us-
ed rather than the one in Fig. 8 a).

) — Vce
Signal line of at least 30cm

SR=1~10kQ
S

|

§

Y T
A

a) The signal line and capacitor C form a resonant circuit that can easi-

ly cause misoperation.
R=
1~10kQ

ALSTTL]

ALSTTL

Vee

L

il

S

i]
]
[¢]

r

b) The equivalent circuit of a)

Vee
R=
S1~10kQ
Signal line 5‘: ALS
! 10 ~100Q Y
Y T

RE

c) Rp is added to prevent resonant oscillation by the signal line and
capacitor C.

Fig. 8 Examples of ALSTTL application

I N~ —«—GND

Fig. 9 Example of damping oscillation
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PACKAGE OUTLINES

TYPE 14P4 14-PIN MOLDED PLASTIC DIL

+0.5
0.2

My M) rir

6.3%0.15

2.5440.25

! +0.3
1.5 0.1

4.5 MAX

3 MIN

Dimension in mm

7.62%0.3

TYPE 16P4 16-PIN MOLDED PLASTIC DIL

+0.5
9 0.2

5]

I

I'lhl—'ll_'ll_)l'—ll_"

O
6.3%+0.15

Dimension in mm

7.62%0.3
e y
0 5T N +
.5 MIN| 3 MIN 0.07
| %27 2005
SN §
2.5440.25 L 0.520.1 7.6~10
' +0.
.67 7
\‘,\‘
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PACKAGE OUTLINES

TYPE 20P4 20-PIN MOLDED PLASTIC DIL Dimension in mm

+0.5
i —0.2

My o

O

| S (N D D N NN [ D SUND [ N

6.3%0.15

7.62%0.3

J:L j 4.5 MAX

0.5 MIN | 3 MIN

0.50. 1 |]
1.5+0.3 | +0.3

2.54%0.25 —0.1 —0.1 |
TYPE 24P4D 24-PIN MOLDED PLASTIC DIL Dimension in mm
29.27+0-3

o T s I s YO s N s I s O s O s Y s O s Y s O o 1

@
S
O Ol s
o™
<
OO LTI JJrI14d
7.6220. 3
B j 4.5MAX |, ,
|| ' Y l |
0.07
L 0-5MIN 3 miN | 02273 |
0.54+0.1 ‘ l o3
2,540, 25 15103 1203 7.6~10
i
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MITSUBISHI ALSTTLs

M74ALSO0AP

QUADRUPLE 2-INPUT POSITIVE NAND GATE

DESCRIPTION PIN CONFIGURATION (TOP VIEW)
The M74ALSO00AP is a semiconductor integrated circuit

consisting of four 2-input positive-logic NAND gates,
usable as negative-logic NOR gates.

S
FEATURES n— ] ] vee
® High speed (tpd = 4ns typical: C.= 15pF) INPUTS .
® Low power dissipation (Pd=5mW typical) 18~ [2] @]3 & }leUTs

® | ow output impedance outPuT 1Y « [3 2] — 4a
- . o0 °
® Wide operating temperature range (Ta= —20~ + 75°C) on — [ ‘_-Tl 4y outRUT
INPUTS
APPLICATIONS \ 28 — [3] [l — 38
General purpose, for use in industrial and consumer ouTPUT | 2Y E{ El —an INPUTS
digital equipment.
ano 7] 5] — 3v outeur

FUNCTIONAL DESCRIPTION
Employing PNP transistors in the inputs and active pull-
up in the outputs, the M74ALSO0AP achieves high speed,

low power dissipation, and high fan-out. Utilization of a Outline 14P4
clamp diode in the inputs and outputs reduces ringing
and undershooting. CIRCUIT SCHEMATIC (EACH GATE)
When both A and B inputs are high-level, output Y is T —0 Ve
low-level, and when at least one of the inputs is low, the S 40k & 50k 2 151 50
output is high. j
The buffer version of M74ALS00AP, the M74ALS- A
1000P (loL=24mA), is also available. v
FUNCTION TABLE B o
Inputs Output
A B Y x 3* o
L L H
H L H OGND
L H H o
H H L UNIT: @
ABSOLUTE MAXIMUM RATINGS (Ta=—20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 Vv
v, Input voltage —0.5~+7 \"
Vo Output voltage High-level state —0.5~Vcc v
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~-+150 c

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter - Limits Unit
Min Typ Max
Vce Supply voltage 4.5 5 5.5 \Y
Vin High-level input voltage 2 \
Vio Low-level input voltage 0.8 \'
lon High-level output current 0 —0.4 mA
loL Low-level output current 0 8 mA
Topr Operating free-air ambient temperature range —20 +75 T
MITSUBISHI
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MITSUBISHI ALSTTLs

M74ALSOOAP

QUADRUPLE 2-INPUT POSITIVE NAND GATE

ELECTRICAL CHARACTERISTICS (Ta=—20~ +75°C, unless otherwise noted)

Limits
Symbol Parameter Test conditions " Unit
Min Typ Max
Vic Input clamp voltage Vec=4.5V, l,c=—18mA —1.5 \%
Vec=4.5V Ta=0~70"C 2.7 3.4
" Von High-level output voltage - v
lon=—0.4mA | Ta=—20~+75C 2.6 3.4
lo,=4mA 0.25 0.4
VoL Low-level output voltage Vee=4.5V A\
lo,=8mA 0.35 0.5
h Input current at maximum voltage Vee=5.5V, V\=7V 0.1 mA
I High-level input current Vee=5.5V, V\=2.7V 20 rA
he Low-level input current Vee=5.5V, V,=0. 4V —0.1 mA
lo Output current Vee=5. 5V, Vo=2. 25V ' —15 —70 mA
lech Supply current, all outputs high Vee=5. 5V, V=0V : 0.5 0.85 mA
lecL Supply current, all outputs low Vee=5. 5V, V,=4.5V 1.5 3 mA
* : All typical values are at Vgg =5V, Ta = 25°C.
SWITCHING CHARACTERISTICS
Test conditions/Limits
Vec=5V (Note 1) Vec=4.5~5.5V (Note 1)
C_=15pF C_=50pF
Symbol Parameter t P - P Unit
R =500Q R_.=500Q
Ta=25C Ta=0~70C Ta=—20~+75C
Inputs [Output | Min Typ Max Min Typ* | Max Min Typ* | Max
teLn 4.5 3 6 " 3 6 12
Propagation time A B Y ns
teHL 3 2 5 8 2 5 9
* * All typical values are at Voo =5V, Ta =25°C.
Note 1: Measurement circuit TIMING DIAGRAM (Reference level =1.3V)

)

INTUT v%c OUTIPUT A‘B_7[—X

DUT

50Q J'C R
,.J, l - - terL teLn

(1) The pulse generator (PG) has the following characteristics:

PG

PRR=1MHz

tr=2ns, tf=2ns
Viu=3.5V, V, =0.3Vv
duty cycle=50%
Zo=50Q

(2) Cy includes probe and jig capacitance.

, MITSUBISHI
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QUADRUPLE 2-INPUT POSITIVE NAND GATE

MITSUBISHI ALSTTLs

M74ALSO1P

WITH OPEN COLLECTOR OUTPUT

DESCRIPTION

The M74ALS01P is a semiconductor integrated circuit
consisting of four 2-input positive-logic NAND gates
with open collector outputs, usable as negative-logic
NOR gates.

FEATURES

® Wired-AND connectability

® High breakdown output voltage (Voz7V)

® High speed (tpd = 12.5ns typical: C. = 15pF)

@ | ow power dissipation (Pd=5.1mW typical)

® Wide operating temperature range (Ta = —20~ + 75°C)

APPLICATIONS
General purpose, for-use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

This device employs PNP transistor inputs and open col-
lector outputs. The open collector output enables selec-
tion of high-level output impedance with an external

PIN CONFIGURATION (TOP VIEW)

s
OUTPUT 1y +— E . 4] veo
A — E@ w13 — av outeur
INPUTS
{ 18 — [3] [12] — 48 }
INPUTS
output 2y «— [4] N 1] — 4a
2A — E@ 9] — 3v oureur
INPUTS
28 — [§] @E — 3B }
INPUTS
ano 7] 8] — 3a

* OPEN COLLECTOR OUTPUT

Qutline 14P4

CIRCUIT SCHEMATIC (EACH GATE)

resistor. It also permits wired-AND connection which is . — OVee
impossible with ordinary gates. Utilization of a clamp %40k 50k 15k
diode in the inputs and outputs reduces ringing and
undershooting. 1
When both A and B inputs are high-level, output Y is AO—] ¢
low-level, and when at least one of the inputs is low, the $ jr
output is high. »"—_‘ —OY
Bo re P
Inputs Output b [N 8.
A B Y VS £
L L H 210k
H L H . ] OGND
L H H 77[7-
H H L UNIT @
ABSOLUTE MAXIMUM RATINGS (Ta= —20~ + 75°C, unless otherwise noted)
Symbol Parametér Conditions Limits Unit
Vee Supply voltage —0.5~+7 \%
V, Input voltage —0.5~+7 \
Vo Output voltage High-level state —0.5~+7 v
Topr Operating free-air ambient temperature range —20~+475 ‘c
Tstg Storage temperature range —65~-+150 C
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 \
Vin High-level input voltage 2 \
Vie Low-level input voltage 0.8 Y
Von High-level output voltage 5.5 v
loL Low-level output current 0 8 mA
Topr Operating free-air ambient temperature range —20 +75 C
MITSUBISHI
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MITSUBISHI ALSTTLs

M74ALSO1P

QUADRUPLE 2-INPUT POSITIVE NAND GATE
WITH OPEN COLLECTOR OUTPUT

ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted)

Limits
Symbol Parameter Test conditions Unit
Min Typ* Max
Vic Input clamp voltage Vec=4.5V, lic=—18mA —-1.5 \
lon High-level output current Vecec=4.5V, Vo=5.5V 0.1 mA
lo,=4mA 0.25 0.4
VoL Low-level output voltage X Vec=4.5V v
lo,=8mA 0.35 0.5
L Input current at maximum voltage Vcc=b. 5V, V=7V 0.1 mA
hn High-level input current Vee=5.5V, V,=2. 7V 20 zA
[ Low-level input current Vee=5.5V, V,=0. 4V —0.1 mA
lccH Supply current, all outputs high Vee=5. 5V, V=0V 0.43 0.85 mA
lccL Supply current, all outputs low Vee=5.5V, V,=4.5V 1.62 3 mA
* All typical values are at Vgc =5V, Ta= 25°C.
SWITCHING CHARACTERISTICS
Test conditions/Limits
Vee=5V (Note 1) Vee=4.5~5.5V (Note 1)
C_=15pF C_=50pF
Symbol Parameter - P - P Unit
R_.=2kQ R =2kQ
Ta=25TC Ta=0~70TC Ta=—20~+75TC
Inputs | Output | Min Typ Max Min Typ* | Max Min Typ™ | Max
teLn ) 14 23 30 54 23 30 55
Propagation time A, B Y ns
tene 1 8 16 28 8 16 31
% * All typical values are at Vcc =5V, Ta=25°C
Note 1: Measurement circuit TIMING DIAGRAM (Reference level =1.3V)

INPUT Vee Vece OUTPUT

EEnEd

50Q l C
”L l - - tpHL oL

(1) The pulse generator (PG) has the following characteristics-

A B ]l-_._———_)‘

PRR=1MHz

tr=2ns, tf=2ns
Vin=3.5V, Vv, =0.3V
duty cycle=50%
Zo=50Q

(2) Cvincludes probe and jig capacitance.

MITSUBISHI
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QUADRUPLE 2-INPUT POSITIVE NOR GATE

MITSUBISHI ALSTTLs

M74ALSO2P

DESCRIPTION

The M74ALS02P is a semiconductor integrated circuit
consisting of four 2-input positive-logic NOR gates,
usable as negative-logic NAND gates.

FEATURES

® High speed (tpd = 5.5ns typical: C_= 15pF)

® Low power dissipation (Pd=7.6mW typical)

® | ow output impedance

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION
Employing PNP transistors in the inputs and active pull-
up in the outputs, the M74ALS02P achieves high speed,
low power dissipation, and high fan-out. Utilization of a
clamp diode in the inputs and outputs reduces ringing
and undershooting.

When both A and B inputs are low-level, output Y is

PIN CONFIGURATION (TOP VIEW)

S
OUTPUT 1Y — m E Voo
A — E i3] — 4v outpur
INPUTS
18— [3 2] «— 4B
OUTPUT

INPUTS {

GND

2y — |4 11] «— 4A
2A — 5@ E — 3y OUTPUT
28 — [&] @9 — 3B

INPUTS
= |

8| <« 3A

Outline 14P4

CIRCUIT SCHEMATIC (EACH GATE)

high-level, and when at least one of the inputs is high, I L oo — O Veo
the output is low. i [
The buffer version of M74ALS02P, the M74ALS1002P A
(lo=24mA), is also available.
FUNCTION TABLE ov
Inputs Output %E
A B Y B Ot
L L H
H L L
L H L —O GND
H H L 7']7
UNIT: @
ABSOLUTE MAXIMUM RATINGS (Ta= -20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \
V, Input voltage —0.5~+7 v
Vo Output voltage High-level state —0.5~Vcc v
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~+150 c
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
Min Typ Max
Vce Supply voltage 4.5 5 5.5 \%
Vin High-level input voltage 2 v
ViL Low-level input voltage 0.8 \
lon High-level output current 0 —0.4 mA
loL Low-level output current 0 8 mA
Topr Operating free-air ambient temperature range —20 -+75 c
MITSUBISHI
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MITSUBISHI ALSTTLs

M74ALSO2P

QUADRUPLE 2-INPUT POSITIVE NOR GATE

ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)

. Limits
Symbol Parameter Test conditions Unit
' Min Typ* Max
Vic Input clamp voltage Vece=4.5V, ic=—18mA —1.5 \
. Veec=4.5V Ta=0~70C 2.7 3.4
Vou High-level output voltage - \
lon==—0.4mA | Ta=—20~+75TC 2.6 3.4
lo,=4mA 0.25 0.4
VoL Low-level output voltage Vec=4.5V v
lor=8mA 0.35 0.5
\ Input current at maximum voltage ‘\7CC=5. 5V, V=7V 0.1 mA
™ High-level input current Vee=5.5V, V|\=2.7V 20 uA
I Low-level input current Vce=5.5V, V,=0. 4V —0.1 mA
lo Output current Vec=5.5V, Vo=2. 25V —30 —112 mA
lccn Supply current, all outputs high Vce=5.5V, V=0V 0.86 2.2 mA
lceL Supply current, all outputs low Vee=5.5V, V,=4.5V 2.16 4 mA
* : All typical values are at Vgc =5V, Ta=25°C
SWITCHING CHARACTERISTICS
Test conditions/Limits
Vee=5V (Note 1) Voo=4.5~5.5V (Note 1)
C_=15pF C_=50pF
Symbol Parameter - P - P Unit
R =500Q R_.=500Q
Ta=25T Ta=0~70"C Ta=—20~+75C
Inputs | Qutput| Min Typ Max Min Typ* | Max Min Typ* | Max
teLn . 7 3 8 12 3 8 13
Propagation time A B Y ns
tere 4 3 6 10 3 6 1"

* : All typical values are at Vgc =5V, Ta=25°C.

Note 1: Measurement circuit

TIMING DIAGRAM (Reference level =1.3V)

INPUT Vee  OUTPUT
I 7 / Y
PG DUT
50Q ’J’ CLSR. Y
l terL LE’LH
(1) The pulse generator (PG) has the following characteristics-
PRR=1MHz
tr=2ns, tf=2ns )
Vin=3.5V, V, =0.3V
duty cycle=50%
Zo=50Q
(2) Cincludes probe and jig capacitance. .
MITSUBISHI
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QUADRUPLE 2-INPUT POSITIVE NAND GATE

MITSUBISHI ALSTTLs

M74ALSO3AP

WITH OPEN COLLECTOR OUTPUT

DESCRIPTION

The M74ALS03AP is a semiconductor integrated circuit
consisting of four 2-input positive-logic NAND gates
with open collector outputs, usable as negative-logic
NOR gates.

FEATURES

® Wired-AND connectability

® High breakdown output voltage (Vo=7V)

® High speed (tpd = 11ns typical: C. = 15pF)

® L ow power dissipation (Pd=5.1mW typical)

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION
This device employs PNP transistor inputs and open col-
lector outputs. The open collector output enables selec-
tion of high-level output impedance with an external
resistor. It also permits wired-AND connection which is
impossible with ordinary gates. Utilization of a clamp
diode in the inputs and outputs reduces ringing and
undershooting.

When both A and B inputs are high-level, output Y is
low-level, and when at least one of the inputs is low, the
output is high. This device has the same function as

PIN CONFIGURATION (TOP VIEW)

S

iw—-

B — 2@
outPuT 1Y < [3 *
ouTPUT 2v~—|_?_@<

O

14 Vee

13] — 4B
INPUTS
E] — A
*
E — 4Y OUTPUT
E — 3B
INPUTS
E — 3A
#*T_I8] — 3y outeut
% : OPEN COLLECTOR OUTPUT
Outline 14P4

GND

CIRCUIT SCHEMATIC (EACH GATE)

S S —OVee
40k i; 50k 2: 15k

y

=

/|
y

M74ALS01P with different pin connections. Pj'_ —OY
BO f¢ f
FUNCTION TABLE = P <+
Inputs Output X L
A B Y % 10k
L L ” ¢ 7)7 -OGND
H L H UNIT: @
L H H
H H L
ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)
Symbo! Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \
V, Input voltage —0.5~+7 \%
Vo Output voltage High-level state —0.5~+7 \
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~+150 c
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
Min Typ Max
Vece Supply voltage 4.5 5 5.5 \
Viu High-level input voitage 2 v
Vi Low-level input voltage 0.8 v
Vou High-level output voltage 5.5 \
loL Low-level output current 0 8 mA
Topr Operating free-air ambient temperature range —20 =+75 c
MITSUBISHI
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MITSUBISHI ALSTTLs

M74ALSO3AP

QUADRUPLE 2-INPUT POSITIVE NAND GATE
WITH OPEN COLLECTOR OUTPUT

ELECTR'CAL CHARACTER'STlCS (Ta= —20~ + 75°C, unless otherwise noted)

Limits
Symbol Parameter Test conditions Unit
Min Typ* Max
Vic Input clamp voltage Voc=4.5V, I,c=—18mA —1.5 v
lon High-level output current Vee=4.5V, Vo=5. 5V 0.1 mA
lor=4mA 0.25 0.4
VoL Low-level output voltage Vee=4.5V - v
lor=8mA 0.35 0.5
B Input current at maximum voltage Vee=5.5V, V=7V 0.1 mA
hy High-level input current Vee=5.5V, V\=2.7V 20 nA
he Low-level input current Vcee=5.5V, V,=0. 4v —0.1 mA
lecH Supply current, all outputs high Vee=5.5V, V,=0V 0.43 0.85 mA
lccL Supply current, all outputs low Vee=5.5V, V,=4.5V 1.62 3 mA
* : All typical values are at Vgc =5V, Ta=25°C.
SWITCHING CHARACTERISTICS
Test conditions/Limits
Veec=5V (Note 1) Vec=4.5~5.5V (Note 1)
C.=15pF ’ CL=50pF
Symbol Parameter - P - P Unit
R.=2kQ R.=2kQ
Ta=25C Ta=0~70C Ta=—20~+75C
Inputs |Output | Min Typ Max Min Typ* | Max Min Typ* | Max
teLn L 14 23 30 54 23 30 55
Propagation time A, B Y ns
tenL 8 5 13 22 5 13 25
* : All typical values are at Vec =5V, Ta=25°C.
Note 1: Measurement circuit TIMING DIAGRAM (Reference level =1.3V)
V.
INPUT jc Vee OUTPUT AB Z S
T %RL T ' ‘ /
PG DUT —_—
_|_ v
50Q C.
L l tpe tPLH
(1) The pulse generator (PG) has the following characteristics:
PRR=1MHz
tr=2ns, t{=2ns
Viu=3.5V, V,,=0.3v
duty cycle=50%
Zo=50Q
(2) Cygincludes probe and jig capacitance.
MITSUBISHI
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MITSUBISHI ALSTTLs

M74ALS04P

HEX INVERTER

DESCRIPTION PIN CONFIGURATION (TOP VIEW)
The M74ALS04P is a semiconductor integrated circuit

consisting of six inverters.

FEATURES weur 1A — [1] [ vee
® High speed (tpd = 4ns typical: CL= 15pF) oUTPUT 1Y «— E; ; iig «— 6A  INPUT

® Low power dissipation (Pd=7.6mW typical)

® Low output impedance wput 24 — 3] [12) — ev  outpur
® Wide operating temperature range (Ta= —20~ + 75°C) OUTPUT  2Y + E %EE — 5A INPUT
APPLICATIONS NPT 3A — [5] 1] — sv  outeur

General purpose, for use in industrial and consumer OUTPUT  3Y «— E& ﬁz’ — 4A  INPUT

digital equipment. GND E E] — 4y OUTPUT

FUNCTIONAL DESCRIPTION

Employing PNP transistors in the inputs and active pull-
up in the outputs, the M74ALS04P achieves high speed,
low power dissipation, and high fan-out. Utilization of a
clamp diode in the inputs and outputs reduces ringing Outline 14P4
and undershooting.

When input A is high-level, output Y is low-level, and CIRCUIT SCHEMATIC (EACH GATE)
when the input is low, the output is high.

O Vee

FUNCTION TABLE

Input Output

A Y OGND

L H

H L UNIT: @

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \
A Input voltage —0.5~+7 v
Vo Output voltage High-level state —0.5~Vcc v
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~+150 C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Limits Unit
Min Typ Max
Vce Supply voltage 4.5 5 5.5 \%
Vin High-level input voitage 2 \"
Vi Low-level input voltage 0.8 \"
lon High-level output current 0 —0.4 mA
loL Low-level output current 0 8 mA
Topr Operating free-air ambient temperature range —20 +75 C
MITSUBISHI
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MITSUBISHI ALSTTLs

M74ALSO4P

HEX INVERTER

ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)

Limits .
Symbol Parameter Test conditions i o+ Viax Unit
Vic input clamp voltage Vcc=4.5V, hc=—18mA —-1.5 \"
Von High-level output voltage Voo=4.5V Ta=0~70C 2.7 3.4 v

lon=—0.4mA | Ta=—20~+75C 2.6 3.4
lo,=4mA 0.25 0.4
Voo Low-level output voltage Vec=4.5V o —8mA 0.35 05 \"
I Input current at maximum voltage Vee=5. 5V, V,=7V 0.1 mA
hu High-level input current Vce=5.5V, Vi=2.7V 20 zA
he Low-level input current Vcce=5.5V, V,=0. 4V —0.1 mA
lo Output current Vce=D5.5V, Vo=2. 25V —15 —70 mA
lccH Supply current, all outputs high Vee=b. 5V, V,=0V 0.65 1.1 mA
lecL Supply current, all outputs low Vee=5.5V, V;=4.5V 2.4 3.8 mA
% : All typical values are at Vec =5V, Ta=25°C.
SWITCHING CHARACTERISTICS
Test conditions/Limits
Vee=5V (Note 1) Vec=4.5~5.5V (Note 1)
Symbol Parameter Cu=15pF C.=50pF Unit
R =500Q R, =500Q
Ta=25T Ta=0~70C Ta=—20~+75C
Input |Output | Min Typ Max Min Typ* | Max Min Typ* | Max

teun Propagation time . A Y 5 3 6 i 8 6 12 ns
teHL 3 2 6 9 2 6 10

* : All typical values are at Vge =5V, Ta=25°C.

Note 1. Measurement circuit

TIMING DIAGRAM (Reference level =1.3V)

2—12

INPUT Vee OUTPUT !———!‘
I T T A
PG DUT l v
50Q ’L lCL Ry teHL [
(1) The pulse generator (PG) has the following characteristics
PRR=1MHz
tr=2ns, tf=2ns
Vin=3.5V, VvV, =0.3V
duty cycle=50%
Zo=50Q
(2) Cyincludes probe and jig capacitance.
MITSUBISHI
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M74ALSOSP

HEX INVERTER WITH OPEN COLLECTOR OUTPUT

DESCRIPTION PIN CONFIGURATION (TOP VIEW)
The M74ALS05P is a semiconductor integrated circuit

consisting of six inverters with open collector outputs.

FEATURES U

® Wired-AND connectability inpuT 1A — [1] 3] Ve

® High breakdown output voltage (Vo=7V) OUTPUT 1y = ?

@ High speed (tpd = 11ns typical: C_=15pF) v - [2] * ? i3] - 6a eur
® Low power dissipation (Pd=7.6mW typical) INPUT  2A — E * E — 6Y OUuTPUT
® Wide operating temperature range (Ta= —20~ + 75°C) OUTPUT 2y o E ]?* E — 5A INPUT

APPLICATIONS INPUT 3 — [5] *L—{ig] — sy ourPuT
General purpose, for use in industrial and consumer OUTPUT 3y «— E-—_' ;* iﬂ — 4A  INPUT
*

digital equipment. GND E E e av outeur
FUNCTIONAL DESCRIPTION

This device employs PNP transistor inputs and open col- % . OPEN COLLECTOR OUTPUT
lector outputs. The open collector output enables selec- Outline 14P4

tion of high-level output impedance with an external
resistor. It also permits wired-AND connection which is
impossible with ordinary gates. Utilization of a clamp CIRCUIT SCHEMATIC (EACH GATE)
diode in the inputs and outputs reduces ringing and
undershooting.

' O Vce
When A input is high-level, output Y is low-level, and 40k 3 50k $ 15k
when the input is low, the output is high.
—oOY
A O—9
FUNCTION TABLE x
x S 10k
Input Output ]
A Y
OGND
L H
H L UNIT. @
ABSOLUTE MAXIMUM RATINGS (Ta= -20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage . —0.5~+7 v
\A Input voltage —0.5~+7 v
Vo Output voltage High-level state —0.5~+47 \"
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~+150 c

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Limits Unit
Min Typ Max
Vce Supply voltage 4.5 5 5.5 \
Vin High-level input voltage 2 \
ViL Low-level input voltage 0.8 v
Von High-level output voltage 5.5 \
loL Low:-level output current 0 8 mA
Topr Operating free-air ambient temperature range —20 +75 ‘c
MITSUBISHI
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MITSUBISHI ALSTTLs

M74ALSOSP

HEX INVERTER WITH OPEN COLLECTOR OUTPUT

ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)

Limits .
Symbol Parameter Test conditions Vi Ty Max Unit
Vic Input clamp voitage Vcc=4.5V, |ic=—18mA —1.5 v
lon High-level output current Vec=4.5V, Vo=5.5V 0.1 mA

lor=4mA 0.25 0.4
VoL Low-level output voltage Vec=4.5V o =8mA 0.3 05 \
I, Input current at maximum voltage Vee=5. 5V, V=7V 0.1 mA
[ High-level input current Vce=5.5V, V|\=2.7V 20 rA
he Low-level input current Vee=5. 5V, V,=0. 4V —0.1 mA
lcch Supply current, all outputs high Vee=5. 5V, V=0V 0.65 1.1 mA
lccL Supply current, all outputs low Vec=D5. 5V, V=4, 5V 2.4 3.8 mA
* : All typical values are at Vgc =5V, Ta =25°C.
SWITCHING CHARACTERISTICS
Test conditions/Limits
Vee=5V (Note 1) Vee=4.5~5.5V (Note 1)
Symbol Parameter CL=15pF C.=50pF Unit
R.=2kQ RL=2kQ
Ta=25C Ta=0~70C Ta=—20~+75C
Input | Output| Min Typ Max Min Typ* | Max Min Typ* | Max

teLn Propagation time A v 14 23 30 54 23 30 55 ns
teHL 8 7 14 23 7 14 26

% : All typical values are at Vgc =5V, Ta=25°C.

Note 1: Measurement circuit

TIMING DIAGRAM (Reference level =1.3V)

INPUT Vee Vee OUTPUT [—x
EemEd — —
PG pDuT —
1 v
50Q CL
’J, ’I terL teLn
(1) The pulse generator (PG) has the following characteristics:
PRR=1MHz
tr=2ns, tf=2ns
Vin=3.5V, V, =0.3Vv
duty cycle=50%
Zo=50Q
(2) Gy includes probe and jig capacitance.
MITSUBISHI
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MITSUBISHI ALSTTLs

M74ALSO8P

QUADRUPLE 2-INPUT POSITIVE AND GATE

DESCRIPTION

The M74ALS08P is a semiconductor integrated circuit
consisting of four 2-input positive-logic AND gates,
usable as negative-logic OR gates.

FEATURES

® High speed (tpd = 6ns typical: C_ = 15pF)

® Low power dissipation (P4 =8.8mW typical)

® Low output impedance

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION
Employing PNP transistors in the inputs and active pull-
up in the outputs, the M74ALS08P achieves high speed,
low power dissipation, and high fan-out. Utilization of a
clamp diode in the inputs and outputs reduces ringing
and undershooting.

When both A and B inputs are high-level, output Y is

PIN CONFIGURATION (TOP VIEW)

|NPUTS{]A - E
1B — [2]

OUTPUT 1Y E

INPUTS{ Gl O
28 — [5]
outPut 2y +— [§]

2

GND

v

Fa=liva:l

1]

i3] — 48
@E — 4A

1] — 4y outpur

Vee

} INPUTS

% - 3B}INPUTS
g| <« 3A

8] — 3v outrur

Outline 14P4

CIRCUIT SCHEMATIC (EACH GATE)

. . . ‘o VCC
high-level, and when at least one of the inputs is low, the $ 40k3 50k 3 20k 3 15k 250
output is low. |
The buffer version of M74ALS08P, the M74ALS1008P VJ—
(loL=24mA), is also available. AO—q ¢ K
25k
3
FUNCTION TABLE i j' ¢ oY
Inputs Output Bo——t—f¢
A B M 'y % gox ) K
L L L
H L L
¢ —OGND
L H L o
H H H UNIT @
ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \2
v, Input voltage —0.5~+7 \
Vo Output voltage High-level state —0.5~Vcc \
Topr Operating free-air ambient temperature range —20~-+75 T
Tstg Storage temperature range —65~-+150 c
RECOMMENDED OPERATING CONDITIONS
Limits
Symbol Parameter Unit
Min Typ Max
Vce Supply voltage 4.5 5 5.5 v
Vin High-level input voltage 2 \
Vio Low-level input voltage 0.8 \
lon High-level output current 0 —0.4 mA
loL Low-level output current 0 8 mA
Topr Operating free-air ambient temperature range —20 +75 ‘C
MITSUBISHI
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M74ALSO8P

QUADRUPLE 2-INPUT POSITIVE AND GATE

ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted) -

Limits ’
Symbol Parameter Test conditions Min Ty~ Wik Unit
Vic Input clamp voltage Vce=4.5V, lic=—18mA —1.5 v
Veec=4.5V Ta=0~70C 2.7 3.4
Vou High-level output voltage low=—0.4mA | Ta=—20~+475C 26 3.4 \
lo,=4mA 0.25 0.4
VoL Low-level output voltage Vee=4.5V o =BmA 0.35 05 v
h Input current at maximum voltage Vce=>5.5V, V=7V 0.1 mA
hn High-level input current Vec=5.5V, V\=2.7V 20 uA
he Low-level input current Vee=5.5V, V,=0. 4V —0.1 mA
lo Output current Vee=5. 5V, Vo=2. 25V —30 —-112 mA
lecH - Supply current, all outputs high Vce=>5.5V, V,;=4.5v 1.3 2.4 mA
lccL Supply current, all outputs low Vee=5.5V, V=0V 2.2 4 mA
% : All typical values are at Vec =5V, Ta= 25°C.
SWITCHING CHARACTERISTICS
: Test conditions/Limits
Vcce=5V (Note 1) Vee=4.5~5.5V (Note 1)
Symbol Parameter C.=15pF CL=50pF Unit
R,=500Q R_.=500Q
Ta=25TC Ta=0~70C Ta=—20~+75C
Inputs [Output | Min Typ Max Min Typ* | Max Min Typ* | Max
toun Propagation time A B Y 7 4 8 4 4 8 15 ns
teHL 5 3 7 10 3 7 1
* : All typical values are at Vcc =5V, Ta=25°C.

Note 1: Measu

rement circuit

TIMING DIAGRAM (Reference level = 1.3V)

INPUT Vce OUTPUT z !
] I T (S
PG DUT
1 v
50Q CL3RL. —
l teLH terL
(1) The pulse generator (PG) has the following characteristics:
PRR=1MHz
tr=2ns, tf=2ns
Vip=3.5V, V,(=0.3V
duty cycle=50%
Z2o=50Q
(2) Cv includes probe and jig capacitance.
MITSUBISHI
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M74ALSO9P

QUADRUPLE 2-INPUT POSITIVE AND GATE

WITH OPEN COLLECTOR OUTPUT

DESCRIPTION

The M74ALS09P is a semiconductor integrated circuit
consisting of four 2-input positive-logic AND gates with
open collector outputs, usable as negative-logic OR
gates.

FEATURES

® Wired-AND connectability

® High breakdown output voltage (Vo=7V)

® High speed (tpd = 14.5ns typical: C_= 15pF)

® Low power dissipation (Pd=8.9mW typical)

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS

General purpose, for use in industrial and consumer
digital equipment. )

FUNCTIONAL DESCRIPTION

This device employs PNP transistor inputs and open col-
lector outputs. The open collector output enables selec-
tion of high-level output impedance with an external
resistor. It also permits wired-AND connection which is

PIN CONFIGURATION (TOP VIEW)

E

Vee

’1__3_] — 4B
INPUTS

2] — 4A

E — 4Y OUTPUT

[i0] — 38
:l }lNPUTS
9] — 3a

8] — 3v outpur

4

outruT  2v « [6]

]

GND

* . OPEN COLLECTOR OUTPUT

Outline 14P4

CIRCUIT SCHEMATIC (EACH GATE)

impossible with ordinary gates. Utilization of a clamp C O Vee
diode in the inputs and outputs reduces ringing and 40"%1
undershooting.
When both A and B inputs are high-level, output Y is AO—q W ¢
high-level, and when at least one of the inputs is low, the $ j'
output is low. —O0 Y
FUNCTION TABLE B
Inputs Output
A B Y OGND
L L L
H L L
UNIT- @
L H L
H H H
ABSOLUTE MAXIMUM RATINGS (Ta= -20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 v
vV, Input voltage —0.5~+7 v
Vo QOutput voltage High-level state —0.5~+7 v
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~+150 ‘C

RECOMMENDED OPERATING CONDITIONS

Limits
Symbol Parameter - Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 \"
Vin High-level input voltage 2 \
Vio Low-level input voltage 0.8 v
Vou High-level output voltage 5.5 v
loL Low-level output current 0 8 mA
Topr Operating free-air ambient temperature range —20 +75 c
MITSUBISHI
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M74ALSO9P

QUADRUPLE 2-INPUT POSITIVE AND GATE
WITH OPEN COLLECTOR OUTPUT

ELECTRICAL CHARACTERISTICS (Ta= 20~ +75°C, unless otherwise noted)

Limits
Symbol Parameter Test conditions Unit
Min Typ* Max
Vic Input clamp voltage Vee=4.5V, lic=—18mA —1.5 \"
fon High-level output current Vcc=4.5V, Vo=5. 5V 0.1 mA
lo,=4mA 0.25 0.4
VoL Low-level output voltage Vec=4.5V o —8mA 0.3 0.5 \%
L Input current at maximum voltage Vee=5. 5V, V,;=7V 0.1 mA
[ High-level input current Vee=5.5V, V,=2.7V 20 ©A
he Low-level input current Vee=b5. 5V, V,=0. 4v —0.1 mA
lcch Supply current, all outputs high Vce=5. 5V, V=4, 5V 1.35 2.4 mA
lccL Supply current, all outputs low Vce=5. 5V, V=0V 2.2 4 mA
* : All typical values are at Vcc =5V, Ta=25°C.
SWITCHING CHARACTERISTICS
Test conditions/Limits
Vee=5V (Note 1) Vec=4.5~5. 5V (Note 1)
Symbol Parameter C.=15pF C.=50pF Unit
RL=2kQ RL=2kQ
Ta=25C Ta=0~70C Ta=—20~+75C
Inputs |Output | Min Typ Max Min Typ* | Max Min Typ* | Max
teLH 17 23 30 54 23 30 55
Propagation time A B Y - ns
teHL 12 5 15 25 5 15 28

* : All typical values are at Vcc =5V, Ta=25°C.

Note 1: Measurement circuit

TIMING DIAGRAM (Reference level =1.3V)

INPUT Vee Vce OUTPUT { !
T AB ] \
T %RL I
PG DUT -I_
50Q C. Y
J’ J; teLn tenL
(1) The pulse generator (PG) has the following characteristics
PRR=1MHz
tr=2ns, t{=2ns
Vip=3.5V, V, =0.3V
duty cycle=50%
Zo=50Q
(2) Cyincludes probe and jig capacitance.
MITSUBISHI
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TRIPLE 3-INPUT POSITIVE NAND GATE

MITSUBISHI ALSTTLs

M74ALS10P

DESCRIPTION

The M74ALS10P is a semiconductor integrated circuit
consisting of three 3-input positive-logic NAND gates,
usable as negative-logic NOR gates.

FEATURES

® High speed (tpd = 5.5ns typical: C_= 15pF)

® Low power dissipation (Pd=3.8mW typical)

® Low output imepdance

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION
Employing PNP transistors in the inputs and active pull-
up in the outputs, the M74ALS10P achieves high speed,
low power dissipation, and high fan-out. Utilization of a
clamp diode in the inputs and outputs reduces ringing
and undershooting.

When A, B and C inputs are simultaneously high-level,

PIN CONFIGURATION (TOP VIEW)

N,
weuts{ ]ﬂﬂ Vee
18—z [13] - 1c neuT
2a = [3 2] — 1v outpur
INPUTS { 2B — E E — 3c
2¢c — |5 E «— 3B pINPUTS
outeut 2y — [6 9] — 34
GND E [8] — sv ourpur

Outline 14P4

CIRCUIT SCHEMATIC (EACH GATE)

X oV
output Y is low-level, and when at least one of the inputs e
X L 40k 3 50k < 15k 50
is low, the output is high.

The buffer version of M74ALS10P, the M74ALS1010P ')—
(loL=24mA), is also available. A ffi ,)rk ad o
fe—% oY
FUNCTION TABLE S o
B o—y ¢ P ol
Inputs Output i }37 £
A N Y co ¥ re 6k
L L H o
x
H L H
0 GND

L H H -

H H L UNIT. @

N=B-C

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted).

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 v
V, Input voltage —0.5~+47 \
Vo Output voltage High-level state —0.5~Vce \
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~+150 c

RECOMMENDED OPERATING CONDITIONS

Limits
Symboli Parameter Unit
Min Typ Max
Vce Supply voltage 4.5 5 5.5 \"
Viu High-level input voltage 2 v
VL Low-level input voltage 0.8 \"
lon High-level output current 0 —0.4 mA
loL Low-level output current 0 8 mA
Topr Operating free-air ambient temperature range —20 “+75 ‘c
MITSUBISHI
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M74ALS10P

TRIPLE 3-INPUT POSITIVE NAND GATE

ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted)

Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
Vic Input clamp voltage Vee=4.5V, I,c=—18mA —1.5 v
Vee=4.5V Ta=0~70C 2.7 3.4
Von High-level output voltage s \"
lon=—0.4mA | Ta=—20~+75C 2.6 3.4
V. Low-level output voltage Veo=4.5V lo, =4maA 0.2 0.4 v
ow-level output voltag =4,
o e loL=8mA 0.35 0.5
h Input current at maximum voltage Vee=5. 5V, V=7V 0.1 mA
hn High-level input current Vee=5.5V, V,;=2.7V 20 A
e Low-level input current Vee=5. 5V, V,=0. 4v —0.1 mA
lo Output current Vee=5. 5V, Vo=2. 25V —30 . —112 mA
lcch Supply current, all outputs high Vee=5.5V, V\=0V 0.32 0.6 mA
lceL Supply current, all outputs low Vcce=5.5V, V;=4.5V 1.2 2.2 mA

* : All typical values are at Vcec =5V, Ta=25°C.

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vee=5V (Note 1) Vee=4.5~5.5V (Note 1)
C_=15pF C_=50pF
Symbol Parameter - P - P Unit
R_=500Q R_=500Q
Ta=25C Ta=0~70C Ta=—20~+75C
Inputs |Output | Min Typ Max Min Typ™* | Max Min Typ* | Max
teLn L 5 3 6 1 3 6 12
Propagation time A, B, C Y ns
tonL 6 4 8 18 4 8 19
* : All typical values are at V¢ =5V, Ta = 25°C. '
Note 1: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V)

INPUT Vce OUTPUT l____3

tenL tpLH

S Y
makipal

(1) The pulse generator (PG) has the following characteristics:
PRR=1MHz
tr=2ns, tf=2ns
Viy=3.5V, V, =0.3V
duty cycle=50%
Zo=50Q

(2) Cp includes probe and jig capacitance.

¢ MITSUBISHI
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M74ALS11P

TRIPLE 3-INPUT POSITIVE AND GATE

DESCRIPTION PIN CONFIGURATION (TOP VIEW)
The M74ALS11P is a semiconductor integrated circuit
consisting of three 3-input positive-logic AND gates,
usable as negative-logic OR gates.
FEATURES 14—~ [ 14 Ve
® High speed (tpd = 6.5ns typical: CL= 15pF) INPUTS
® Low power dissipation (P4 =6.5mW typical) '8 E E 1C weuT
® Low output impedance 2a — [3] 2] — 1y outeur
® Wide operating temperature range (Ta= —20~ + ?5°C) NpuTs | 28 — E E — 3C
APPLICATIONS 20~ [3] i0] - 38 pieuTs
General purpose, for use in industrial and consumer OUTPUT  2Y «+ E EI +— 3A
digital equipment.
g quip ano 7] 8] — av  outeur
FUNCTIONAL DESCRIPTION
Employing PNP transistors in the inputs and active pull-
up in the outputs, the M74ALS11P achieves high speed, .
low power dissipation, and high fan-out. Utilization of a Outline 14P4
clamp diode in the inputs and outputs reduces ringing
and undershooting. CIRCUIT SCHEMATIC (EACH GATE)
When A, B, and C inputs are simultaneously high- 240kE 3 O Vee
level, output Y is high-level, and when at least one of the | 50k
inputs is low, the output is low. S
The buffer version of M74ALS11P, the M74ALS1011P AO— ¢
(lo.=24mA), is also available. f jT
FUNCTION TABLE
B —oY
Inputs Output
A N Y
L L L c
H L L
L H L . OGND
H H H UNIT:
N=B-C
ABSOLUTE MAXIMUM RATINGS (Ta=-20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \%
V, Input voltage —0.5~+7 \%
Vo Output voltage High-level state —0.5~Vec v
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~+150 c

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Limits Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 \
Vin High-level input voltage 2 \
" Low-level input voltage 0.8 \
lon High-level output current 0 —0.4 mA
loo Low-level output current 0 8 mA
Topr Operating free-air ambient temperature range —20 +75 C
MITSUBISHI
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M74ALS11P

TRIPLE 3-INPUT POSITIVE AND GATE

ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)

Limits
Symbol Parameter Test conditions - Unit
Min Typ* Max
Vie Input clamp voltage Vee=4.5V, lic=—18mA —1.5 v
Vee=4.5V Ta=0~70C 2.7 3.4
Von High-level output voltage - Vv
lon=—0.4mA | Ta=—20~+75TC 2.6 3.4
lo,=4mA 0.25 0.4
Voo Low-level output voltage Vee=4.5V v
loL,=8mA 0.35 0.5
I Input current at maximum voltage Vec=5.5V, V\=7V 0.1 mA
he High-leve! input current Vee=5.5V, V,;=2.7V 20 nA
he Low-level input current Vee=5.5V, V,=0. 4V —0.1 mA
lo Output current Vcc=5.5V, Vo=2. 25V —30 —112 mA
lech Supply current, all outputs high Vec=5.5V, V,=4.5V 1 1.8 mA
leeL Supply current, all outputs low Vee=5. 5V, V=0V 1.6 3 mA

% : All typical values are at Vgc =5V, Ta=25°C.

SWITCHING CHARACTERISTICS

Test conditions/Limits

Vcec=5V (Note 1) Vcc=4.5~5.5V (Note 1)

C_ =15pF =
Symbol Parameter - P C=50pF Unit

R =500Q R_=500Q

Ta=25C Ta=0~70C Ta=—20~-+75C
Inputs {Output | Min Typ Max Min Typ* | Max Min Typ* | Max

t E 8
e Propagation time A, B, C Y 5 9 20 5 S 21 ns
terHL 5 3 7 10 3 7 n

* : All typical values are at Vgc =5V, Ta=25°C.

Note 1: Measurement circuit

TIMING DIAGRAM (Reference level =1.3V)

DuUT

PG

50Q J-cL R, Y
l teLH teH

(1) The pulse generator (PG) has the following characteristics:
PRR=1MHz
tr=2ns, tf=2ns
Vin=3.5V, Vv, =0.3v
duty cycle=50%
Zo=50Q

(2) C_includes probe and jig capacitance.

MITSUBISHI
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M74ALS12P

TRIPLE 3-INPUT POSITIVE NAND GATE WITH OPEN COLLECTOR OUTPUT

DESCRIPTION

The M74ALS12P is a semiconductor integrated circuit
consisting of three 3-input positive-logic NAND gates
with open collector outputs, usable as negative-logic
NOR gates.

FEATURES

® Wired-AND connectability

® High breakdown output voltage (Voz7V)

® High speed (tpd = 13.5ns typical: C. = 15pF)

® Low power dissipation (P4 = 3.8mW typical)

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS

General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

This device employs PNP transistor inputs and open col-
lector outputs. The open collector output enables selec-
tion of high-level output impedance with an external
resistor. It also permits wired-AND connection which is

PIN CONFIGURATION (TOP VIEW)

o
INPUTS{ Balad L @:E Vee
18— [2 i3] — 1c inpuT
2n — [3 * 2] — 1v output
inpuTS{ 28 — [4] 7] — 3¢
2C — E @ « 3B [INPUTS
OUTPUT 2Y <« E * * E' +— 3A
eno 7 [8] — 3v outeur

% : OPEN COLLECTOR OUTPUT

Outline 14P4

CIRCUIT SCHEMATIC (EACH GATE)

. . " . ? OVcce
impossible with ordinary gates. Utilization of a clamp 40k3  $50kZ 15K
diode in the inputs and outputs reduces ringing and )
undershooting. A
When A, B, and C inputs are simultaneously high-
level, output Y is low-level, and when at least one of the ,J_—" oY
inputs is low, the output is high. B O——¢ i<
=
FUNCTION TABLE $ X
. Inputs Output cﬁ 10k
A N Y — OGND
L L H 7
H L H UNIT: @
L H H
H H L
N=B-C
ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \Y
V, Input voltage —0.5~+7 \%
Vo Output voltage High-level state —0.5~+7 \
Topr Operating free-air ambient temperature range —20~+475 c
Tstg Storage temperature range —65~+150 C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Limits Unit
Min Typ Max
Vce Supply voltage 4.5 5 5.5 \
Vin High-level input voltage 2 \%
ViL Low-level input voltage 0.8 \%
Vou High-leve! output voltage 5.5 \%
foL Low-level output current 0 8 mA
Topr Operating free-air ambient temperature range —20 +75 T .
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M74ALS12P

TRIPLE 3-INPUT POSITIVE NAND GATE WITH OPEN COLLECTOR OUTPUT

ELECTRICAL CHARACTERISTICS (Ta=-20~ +75°C, unless otherwise noted)

Limits i
Symbol Parameter Test conditions Vin Tyov | Max Unit
Vic Input clamp voltage Vcc=4.5V, lic=—18mA —1.5 Vv
lon High-level output current Vcee=4.5V, Vo=5. 5V 0.1 mA
lor=4mA 0.25 0.4 '
Voo Low-level output voltage Vee=4.5V o —8mA 0.3 05 v
I Input current at maximum voltage Vee=5.5V, V=7V 0.1 mA
™ High-level input current Vee=5.5V, V.=2. v 20 uA
he Low-level input current Vce=5.5V, V;=0. 4V —0.1 mA
lcch Supply current, all outputs high Vcc=5. 5V, V=0V 0.32 0.6 mA
lceL Supply current, all outputs low Vcc=5. 5V, V|=4.5V 1.2 2.2 mA
% : All typical values are at Vgc =5V, Ta=25°C.
SWITCHING CHARACTERISTICS
Test conditions/Limits
Vee=5V (Note 1) Vee=4.5~5.5V (Note 1)
Symbol Parameter C.=15pF C.=50pF Unit
RL=2kQ R.=2kQ
Ta=25C Ta=0~70C Ta=—20~+75C
Inputs |Output | Min Typ Max Min Typ* | Max Min Typ* | Max
teLn o 14 23 30 54 23 30 55
Propagation time A B, C Y ns
tenL 13 9 18 30 9 18 33

* : All typical values are at Vgc =5V, Ta=25°C.

TIMING DIAGRAM (Reference level = 1.3V)

Note 1: Measurement circuit

INPUT Vee Vece OUTPUT B l—_.3
I T %RL I’ ABC 7 : k
PG DUT ' —
_L v
50Q Co
”L l tonL tern
(1) The pulse generator (PG) has the following characteristics:
PRR=1MHz
tr=2ns, tf=2ns
Viu=3.5V, VvV, =0, 3v
duty cycle=50%
Zo=50Q
(2) Ciincludes probe and jig capacitance.
MITSUBISHI
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M74ALS15P

TRIPLE 3-INPUT POSITIVE AND GATE WITHOPEN COLLECTOR OUTPUT

DESCRIPTION

The M74ALS15P is a semiconductor integrated circuit
consisting of three 3-input positive-logic AND'gates with
open collector outputs, usable as negative-logic OR
gates.

FEATURES

® Wired-AND connectability

® High breakdown output voltage (Voz=7V)

@ High speed (tpd = 14.5ns typical: C. = 15pF)

@ Low power dissipation (Pd=6.7mW typical)

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION
This device employs PNP transistor inputs and open
collector outputs. The open collector output enables
selection of high-level output impedance with an exter-
nal resistor. It also permits wired-AND connection
which is impossible with ordinary gates. Utilization of a
clamp diode in the inputs and outputs reduces ringing
and undershooting.

When A, B, and C inputs are simultaneously high-
level, output Y is low-level, and when at least one of the
inputs is low, the output is high.

FUNCTION TABLE

PIN CONFIGURATION (TOP VIEW)

./
Vee

INPUTSS 2B »

-~
2C -+
OUTPUT 2Y

o] — 3a

GND

1A —[1] 14
INPUTS{ E j
e ~[2 [13] — 1c pur
2A - E * 17 - 1v oureur
%* *

E < 3B pINPUTS

E — 3Y OUTPUT

*. OPEN COLLECTOR OUTPUT

Outline 14P4

CIRCUIT SCHEMATIC (EACH GATE)

-0 Vee

Inputs Qutput
A N Y —OGND
L L L
H L L UNIT: &
L H L
H H H
N=B-: C
ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+4+7 Y
A Input voltage —0.5~+7 \Y
Vo Output voltage High-level state —0.5~+47 \Y
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~+150 C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Limits Unit
Min Typ Max
Vece Supply voltage 4.5 5 5.5 \%
Vin High-level input voltage 2 v
Ve Low-level input voltage 0.8 v
Vou High-level output voltage 5.5 \
loL Low-level output current 0 8 mA
Topr Operating free-air ambient temperature range —20 —+75 c
MITSUBISHI
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M74ALS15P

TRIPLE 3-INPUT POSITIVE AND GATE WITH OPEN COLLECTOR OUTPUT

ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)

P Limits Unit
Symbol - Parameter Test conditions ni
ymbo Min Typ* | Max
Vic Input clamp voltage Vec=4.5V, l,c=—18mA —1.5 \
lon High-level output current Veec=4.5V, Vo=5.5V 0.1 mA
Low-level output volt Veo=4.5V lon= 4mA 025 | o4p
Vv ow-level output voltage =4.
ot P ¢ oe loL= 8mA 0.35 0.5
B Input current at maximum voltage Vee=5:5V, V=7V 0.1 mA
hn High-level input current Vee=5.5V, V(=2.7V 20 zA
I Low-level input current Vcee=5.5V, V,=0. 4V —0.1 mA
lccH Supply current, all outputs high Vee=5.5V, V\=4.5V 1 1.8 mA
leeL Supply current, all outputs low Vee=5.5V, V,=0V 1.66 3 mA
* : All typical values are at Vgc =5V, Ta=25°C.
SWITCHING CHARACTERISTICS
Test conditions/Limits
Vee=5V (Note 1) Vee=4.5~5.5V (Note 1)
C_=15pF C_=50pF
Symbol Parameter - P - P Unit
R =2kQ R =2kQ
Ta=25T Ta=0~70C Ta=—20~+75C
Inputs | Output | Min Typ Max Min Typ* | Max Min Typ* | Max
teLn . 17 23 30 54 23 30 55
Propagation time A, B, C Y ns
terL 12 6 16 26 6 16 29
% * All typical values are at Vgc =5V, Ta=25°C.
Note 1. Measurement circuit TIMING DIAGRAM (Reference level =1.3V)
INPUT Vee Vee OUTPUT
T A B,C 7 SF
T RL
PG DUT 7 v

50Q Co.
l l teLn teHL

(1) The pulse generator (PG) has the following characteristics:
PRR=1MHz
tr=2ns, tf=2ns .
Viu=3.5V, Vv, =0.3V
duty cycle=50%
Zo=50Q -

(2) Cyincludes probe and jig capacitance.
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M74ALS20AP

DUAL 4-INPUT POSITIVE NAND GATE

DESCRIPTION

The M74ALS20AP is a semiconductor integrated circuit
consisting of two 4-input positive-logic NAND gates,
usable as negative-logic NOR gates.

FEATURES

® High speed (tpd =5ns typical: CL=15pF)

® Low power dissipation (Pd=2.6mW typical)

® Low output impedance

@ Wide operating temperature range (Ta= ~20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

Employing PNP transistors in the inputs and active pull-
up in the outputs, the M74ALS20AP achieves high speed,
low power dissipation, and high fan-out. Utilization of a
clamp diode in the inputs and outputs reduces ringing
and undershooting.

PIN CONFIGURATION (TOP VIEW)

E Vce

GND E

S
B —[2 i3] - 20
INPUTS
Nne [ 12] — 20}
1c — [3
INPUTS E Ne
b —[5 [i0] - 28
outruT 1y « [6] 8] « 2a }INPUTS

8] — 2v  outpur

NC NO CONNECTION

Outline 14P4

CIRCUIT SCHEMATIC (EACH GATE)

When A, B, C, and D inputs are simultaneously high- q 1 O Vee
level, output Y is low-level, and when at least one of the j"‘wk %0k %:]SK %0
inputs is low, the output is high. Ao f¢
The buffer version of M74ALS20AP, the M74ALS1020P $ j' ,—%
(lo.=24mA), is also available. o v’? o
FUNCTION TABLE ’l - ov
Inputs Output CO—q Prk_ %
A N Y jT
L L H i 6k
H L H DT@—
L H H —OGND
H H L s UNIT. @
N=B-C-D
ABSOLUTE MAXIMUM RATINGS (Ta= -20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+47 \
V, Input voltage —0.5~++7 \
Vo QOutput voltage High-level state —0.5~Vce \"
Topr Operating free-air ambient temperature range —20~+75 ‘C
Tstg Storage temperature range —65~-+150 C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Limits Unit
Min Typ Max
Vce Supply voltage 4.5 5 5.5 v
Vin High-level input voltage 2 \
Ve Low-level input voltage 0.8 \
lon High-level output current 0 —0.4 mA
loL Low-level output current 0 8 mA
Topr Operating free-air ambient temperature range —20 +75 c
MITSUBISHI
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M74ALS20AP

DUAL 4-INPUT POSITIVE NAND GATE

ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)

) Limits
Symbol Parameter Test conditions Unit
Min Typ* Max
Vie Input clamp voltage Vcee=4.5V, c=—18mA —1.5 Y
. Vee=4.5V Ta=0~70C 2.7 3.4
Vou High-level output voltage - - v
lon=—0.4mA | Tg=—20~+475C 2.6 3.4 :
Low-level v a5y lo,=4mA 0.25 0.4 v
V, ow-level output voltage =4,
ot " output vollag ee lo=8mA 0.35 | 0.5
N Input current at maximum voltage Vee=5.5V, V=7V 0.1 mA
hn High-level input current Vee=5.5V, V|=2.7V 20 rA
I Low-level input current Vee=5. 5V, V=0. 4V —0.1 mA
lo Output current Vee=5. 5V, Vo=2. 25V —15 —70 mA
lcch Supply current, all outputs high Vec=5.5V, V=0V 0.22 0.4 mA
lecL Supply current, all outputs low Vce=>5. 5V, V,;=4.5V 0. 81 1.5 mA
* : All typical values are at Vgc =5V, Ta=25°C.
SWITCHING CHARACTERISTICS
Test conditions/Limits
Vee=5V (Note 1) Vecec=4.5~5.5V (Note'1)
‘ C_=15pF C_=50pF
Symbol Parameter - P - P Unit
R =500Q R_.=500Q
Ta=25C Ta=0~70C Ta=—20~+75C
Inputs |Output | Min Typ Max Min Typ* | Max Min | Typ* | Max
toLn o 5 3 6 1 3 6 12
Propagation time A, B Y ns
tenL C,D 5 3 7 10 3 7 n

* : All typical values are at Vg =5V, Ta =25°C.

Note 1. Measurement circuit

TIMING DIAGRAM (Reference level = 1.3V)

INPUT Vee  OUTPUT
I’ T A~D —% St
PG DUT
Y
50Q CL2R,
l teHL teLn

(1) The pulse generator (PG) has the following characteristics-

PRR=1MHz ‘

tr=2ns, tf=2ns

Viu=3.5V, Vv, =0.3v

duty cycle=50%

Z20=50Q !
(2) Ciincludes probe and jié capacitance.
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M74ALS21P

DUAL 4-INPUT POSITIVE AND GATE

DESCRIPTION

The M74ALS21P is a semiconductor integrated circuit
consisting of two 4-input positive-logic AND gates,
usable as negative-logic OR gates.

FEATURES

® High speed (tpd = 6.5ns typical: C.=15pF)

® Low power dissipation (Pd = 4.4mW typical)

© Low output impedance

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION
Employing PNP transistors in the inputs and active pull-
up in the outputs, the M74ALS21P achieves high speed,
low power dissipation, and high fan-out. Utilization of a
clamp diode in the inputs and outputs reduces ringing
and undershooting.

When A, B, C, and D inputs are simultaneously high-

PIN CONFIGURATION (TOP VIEW)

\
INPUTS{ g ] vee
]B_’E E '_20}|NPUTS
N [3 [i2] — 2c
c —
INPUTS{ E E ne
10 — [5] 0] — 28
INPUTS
outruT 1y « [6] o] — ZA}
o [7] 8] — 2v outeur
NC NO CONNEGTION
Outline 14P4

CIRCUIT SCHEMATIC (EACH GATE)

level, output Y is high-level, and when at least one of the OVee
inputs is low, the output is low.
AC
FUNCTION TABLE i
QY
Inputs Output BO—1

L L L Co_i—ﬁ‘

H L L

L H L DT@

H H H OGND
N=B-C-D UNIT: @
ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~47 \%
V, Input voltage —0.5~-+7 \
Vo Output voltage High-level state —0.5~Vce \%
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~+-150 C

RECOMMENDED OPERATING CONDITIONS

Limits
Symbol Parameter Unit
) Min Typ Max
Vce Supply voltage 4.5 5 5.5 \%
Vin High-level input voltage 2 \%
Ve Low-level input voltage 0.8 \%
lon High-level output current 0 —0.4 mA
loL Low-level output current 0 8 mA
Topr Operating free-air ambient temperature range —20 —+75 C
MITSUBISHI
ELECTRIC 2—29



MITSUBISHI ALSTTLs

M74ALS21P

®

DUAL 4-INPUT POSITIVE AND GATE

ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)

Limits
Symbol Parameter Test conditions - Unit
Min Typ* Max
Vic Input clamp voltage Vec=4.5V, l,c=—18mA —1.5 v
. Vce=4.5V Ta=0~70C 2.7 3.4
Von High-level output voltage - v
lon=—0.4mA | Ta=—20~+75C 2.6 3.4
lo,=4mA 0.25 0.4
VoL Low-level output voltage Vec=4.5V v
lo,=8mA 0.35 0.5
I Input current at maximum voltage Vee=5. 5V, V,=7V 0.1 mA
™ High-level input current Vcc=5.5V, V,=2.7V 20 rA
he Low-level input current Vee=5.5V, V,=0. 4V —0.1 mA
lo Output current Vce=5.5V, Vo=2. 25V —30 —112 mA
lcch Supply current, all outputs high Vee=5.5V, V|=4. 5V 0.67 1.2 mA
lccu Supply current, all outputs low Vee=5. 5V, V=0V 1.1 2 mA
* : All typical values are at Vec =5V, Ta=25°C.
SWITCHING CHARACTERISTICS
Test conditions/Limits
Vee=5V (Note 1) Vcc=4.5~5.5V (Note 1)
C_=15pF C_=50pF
Symbol Parameter - P - P Unit
R =500Q R_.=500Q
Ta=25C Ta=0~70C Ta=—20~+75C
Inputs | Output| Min Typ Max Min Typ* | Max Min Typ* | Max
teLn . . A B 8 6 10 26 6 10 27
Propagation time Y ns
terL C,D 5° 3 7 10 3 7 1

* : All typical values are at V¢cc =5V, Ta=25°C.

Note 1: Measurement circuit

TIMING DIAGRAM (Reference level = 1.3V)

INPUT  Vge  OUTPUT [—_j
[ o] N
PG DUT l
50Q CL3RL [——
l v teLn teHL

(1) The pulse generator (PG) has the following characteristics

PRR=1MHz

tr=2ns, tf=2ns

Vin=3.5V, Vv, .=0.3Vv

duty cycle=50%

Zo=50Q
(2) G includes probe and jig capacitance.
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M74ALS22AP

DUAL 4-INPUT POSITIVE NAND GATE WITH OPEN COLLECTOR OUTPUT

DESCRIPTION

The M74ALS22AP is a semiconductor integrated circuit
consisting of two 4-input positive-logic NAND gates with
open collector outputs, usable as negative-logic NOR
gates.

FEATURES

® Wired-AND connectability

® High breakdown output voltage (Vo= 7V)

® High speed (tpd = 13ns typical: C. = 15pF)

® Low power dissipation (Pd=2.6mW typical)

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

This device employs PNP transistor inputs and open col-
lector outputs. The open collector output enables selec-
tion of high-level output impedance with an external
resistor. It also permits wired-AND connection which is

PIN CONFIGURATION (TOP VIEW)

Y o
1A — |1 14 Vee
INPUTS{
18— [2 i3] — 20
INPUTS
NC E — 2¢
1c— [4 n NG
|NPuTs{ ] m|
b —[5 E — 28
Sy INPUTS
output 1Y — [6 0] - 2a
ano 7] 8] — 2v ourpur
* . OPEN COLLECTOR OUTPUT
NC: NO CONNECTION
Outline 14P4

CIRCUIT SCHEMATIC (EACH GATE)

impossible with ordinary gates. Utilization of a clamp 40»«{5 50k 215K ©Vee
diode in the inputs and outputs reduces ringing and ]
undershooting. Aro——¥ g
When A, B, C, and D inputs are simultaneously high- f j,
level, output Y is low-level, and when at least one of the Bo—1 ‘)u"‘—‘
inputs is low, the output is high. I 'j’ v
FUNCTION TABLE Co—y 1< [
Inputs Output $ 7" 10K
A N Y Do—i‘—q—__fq_\_.
L L H 7J7— —OGND
H L H
L " H UNIT- @
H H L
N=B-C-D
ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \%
V, Input voltage —0.5~+7 \
Vo Output voltage High-level state —0.5~+7 A"
Topr Operating free-air ambient temperature range —20~-+75 ‘c
Tstg Storage temperature range —65~-+150 T

RECOMMENDED OPERATING CONDITIONS

Limits
Symbol Parameter Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 A
Viu High-level input voltage 2 \%
Vie Low-level input voltage 0.8 \
Vou High-level output voltage 5.5 \
loL Low-level output current 0 8 mA
Topr Operating free-air ambient temperature range —20 +75 c
MITSUBISHI
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M74ALS22AP

DUAL 4-INPUT POSITIVE NAND GATE WITH OPEN COLLECTOR OUTPUT

ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted)

Limits .
Symbol Parameter Test conditions i Tyo* ik Unit
Vic Input clamp voltage Veec=4.5V, lic=—18mA —1.5 \
lon High-level output current Vec=4.5V, Vo=5.5V . 0.1 mA

lo,=4mA 0.25 0.4

Vou Low-level output voltage Vec=4.5V o =8mA 0.3 0.5 v
l Input current at maximum voltage Vee=5.5V, V,=7V 0.1 mA
(™ High-level input current Vee=5.5V, V,=2.7V . 20 zA
I Low-level input current Vce=5. 5V, V,=0. 4V —0.1 mA
lecn Supply current, all outputs high Vee=5. 5V, V,=0V 0.22 0.4 mA
lccL Supply current, all outputs low Vce=5.5V, V,=4.5V 0.8 1.5 mA

* : All typical values are at Vgc =5V, Ta=25°C.

SWITCHING CHARACTERISTICS ’

Test conditions/Limits
Vee=5V (Note 1) . Vcc=4.5~5.5V (Note 1)
C_=15pF . C_=50pF
Symbol Parameter - P v P Unit
R.=2kQ R.=2kQ
Ta=25C Ta=0~70TC Ta=—20~+75C
Inputs |Output | Min Typ Max Min | Typ* | Max Min | Typ* | Max
teLn o A B 14 23 30 54 23 30 55
Propagation time Y ns
tene C,D 12 9 16 30 9 16 35
* : All typical values are at Vcc =5V, Ta=25°C
Note 1: Measurement circuit TIMING DIAGRAM (Reference level =1.3V)

INPUT V. v '
U fc cc OUTPUT AB.G.D [
I %RL I ’
PG DUT —_—

50Q J-CL
,J,. l terL teL

(1) The pulse generator (PG) has the following characteristics:

S

PRR=1MHz

tr=2ns, tf=2ns
Vin=3.5V, Vv, =0.3V
duty cycle=50%
Zo=50Q

(2) Ciincludes probe and jig capacitance.
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M74ALS27P

TRIPLE 3-INPUT POSITIVE NOR GATE

DESCRIPTION

The M74ALS27P is a semiconductor integrated circuit
consisting of three 3-input positive-logic NOR gates,
usable as negative-logic NAND gates.

PIN CONFIGURATION (TOP

VIEW)

S
FEATURES {IA ~[ A vee
. _ feals O — INPUTS
® High speed (de._ 6.§ns typical: C"—15F’F) 18— [3 13] SR
® Low power dissipation (Pd=7.4mW typical)
® Low output impedance 2A — {3 [2] — 1Y  OUuTPUT
® Wide operating temperature range (Ta= —20~ + 75°C) weutsd 28 — [a E - 3c
APPLICATIONS e~ [s io] - 38 InPUTS
General purpose, for use in industrial and consumer OUTPUT 2Y « |6 E] — 3A
digital equipment.
GND |'j 8] — 3y outpur
FUNCTIONAL DESCRIPTION
Employing PNP transistors in the inputs and active pull-
up in the outputs, the M74ALS27P achieves high speed,
low power dissipation, and high fan-out. Utilization of a Outline 14P4
clamp diode in the inputs and outputs reduces ringing
and undershooting. CIRCUIT SCHEMATIC (EACH GATE)
When A, B, and C inputs are simultaneously low-level, a0 o =1 —0Vee
output Y is high-level, and when at least one of the in- K %0
puts is high, the output is low. A
FUNCTION TABLE a0z 503
BO P g UN
Inputs Output Y
A N Y 40k
L L H ' p 3
co—r—t 14N
H L L 4
L H L 3
H H L —OGND
N=B+C UNIT @
ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+47 Vv
V, Input voltage —0.5~+47 Vv
Vo Output voltage High-level state —0.5~Vce \%
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Stor’age temperature range —65~-+150 c
RECOMMENDED OPERATING CONDITIONS
Limits
Symbol Parameter Unit
Min Typ Max
Vee Supply voltage 4.5 5 55 v
Viu High-level input voltage 2 Vv
A Low-level input voltage 0.8 \
lon High-level output current 0 —0.4 mA
loL Low-level output current 0 8 mA
Topr Operating free-air ambient temperature range —20 +75 c
MITSUBISHI
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M74ALS27P

TRIPLE 3-INPUT POSITIVE NOR GATE

ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)

Limits
Symbol Parameter Test conditions Unit
Min Typ* Max
Vic Input clamp voltage Vec=4.5V, lic=—18mA —1.5 \"
‘ Vce=4.5V Ta=0~70C 2.7 3.4
Vou High-level output voltage low=—0.4mA | Tam—20~475C 26 34 v
' lo,=4mA 0.25 0.4
Voo Low-level output voltage Vee=4.5V o =BmA 0.35 o5 A
N Input current at maximum voltage Vece=5.5V, V=7V 0.1 mA
[ High-level input current Vee=5.5V, V|=2.7V 20 zA
e Low-level input current Vee=5.5V, V,=0. 4V —0.1 mA
lo Output current Vece=5.5V, Vo=2. 25V —30 —112 mA
lech Supply current, all outputs high Vee=5.5V, V,=0V 0.97 1.8 mA
lecL Supply current, all outputs low Vco=5.5V, V,=4.5V 2 4 mA
* : All typical values are at V¢c =5V, Ta=25°C.
SWITCHING CHARACTERISTICS
Test conditions/Limits
Vee=5V (Note 1) Vce=4.5~5.5V (Note 1)
Symbol Parameter CL=15pF CL=50pF Unit
R_=500Q R =500Q
Ta=25T Ta=0~70C Ta=—20~+75C
Inputs [Output | Min Typ Max Min Typ* | Max Min Typ* | Max
teLn Propagation time A B, C Y S 4 10 15 4 10 16 ns
terL 4 3 6 9 3 6 10

% : All typical values are at Vgcc =5V, Ta=25°C.
Note 1:Measurement circuit

INPUT Vece OUTPUT

ks
T l}

PG

50Q

TIMING DIAGRAM (Reference level = 1.3V)

V A~C ?

Y

torL

(1) The pulse generator (PG) has the following characteristics:

PRR=1MHz

tr=2ns, t{=2ns
Vin=3.5V, V,.=0.3V
duty cycle=50%
Zo=50Q

(2) Cyincludes probe and jig capacitance.

(S

teL;

2—34

MITSUBISHI
ELECTRIC



MITSUBISHI ALSTTLs

M74ALS28P

QUADRUPLE 2-INPUT POSITIVE NOR BUFFER

DESCRIPTION

The M74ALS28P is a semiconductor integrated circuit
consisting of four 2-input positive-logic NOR buffer
gates, usable as negative-logic NAND buffer gates.

FEATURES

® High fan-out (lo.=24mA, lon = —2.6mA)

® High speed (tpd = 5ns typical: C_=50pF)

® Low power dissipation (Pd=16.3mW typical)

® [ow output impedance

® \Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS

General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

Employing PNP transistors in the inputs and active puli-
up in the outputs, the M74ALS28P achieves high speed,
low power dissipation, and high fan-out. Utilization of a
clamp diode in the inputs and outputs reduces ringing

PIN CONFIGURATION (TOP VIEW)

_\/_T

OUTPUT 1Y E Ve

1A — [2]
INPUTS

18— [3
output 2y «— [4]

2a — [5
INPUTS{ Cl

28 — [6]

GND

O

E

13} — 4y OuTPUT
12

INPUTS
] -~ s

0] — 3v outpur

% T }INPUTS
8| «— 3A

— 4B

Outline 14P4

CIRCUIT SCHEMATIC (EACH BUFFER)

and undershooting. ¢ O Vee
When both A and B inputs are low-level, output Y is 20Kz 60K nz s 50
high-level and when at least one of the inputs is high, the
output is low. A
The M74ALS1002P, which, except for its name, is oy
identical in all respects to the M74ALS28P, is also
available. . ﬂ x
FUNCTION TABLE 8 g™
Inputs Output
A B Y
L L H -OGND
H L L 7
L H L UNIT @
H H L
ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \
v, Input voltage —0.5~+7 \
Vo Output voltage High-level state —0.5~Vce v
Topr Operating free-air ambient temperature range —20~+75 ‘C
Tstg Storage temperature range —65~-+150 c

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Lumits Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 \"
Vin High-level input voltage 2 Vv
\" Low-level input voltage 0.8 \
lon High-level output current 0 —2.6 mA
loL Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 =+75 c
MITSUBISHI
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M74ALS28P

QUADRUPLE 2-INPUT POSITIVE NOR BUFFER

ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)

Limits
Symbol Parameter Test conditions Unit
Min Typ* | Max
Vic Input clamp voltage Vee=4.5V, |i[c=—18mA —1.5 \
Von High-level output voltage Vec=4.5V, lopy=—2.6mA 2.4 3.2 \%
lo,=12mA ' 0.25 0.4
VoL Low-level output voltage Vee=4.5V \
- loL=24mA 0.35 0.5
I Input current at maximum voltage Vee=5.5V, V=7V 0.1 mA
I High-level input current Vee=5.5V, V|\=2.7V 20 ©A
he Low-level input current Vee=5.5V, V,=0. 4V —0.1 mA
lo Output current Vcc=5.5V, Vo=2. 25V —15 —70 mA
lcch Supply current, all outputs high Vec=5.5V, V=0V 1.7 2.8 mA
lccL Supply current, all outputs low Vee=5.5V, V|=4.5V 4.8 8 mA

% : All typical values are at Vgg =5V, Ta =25°C.

‘SWITCHING CHARACTERISTICS

Test conditions/Limits
‘ Vee=4.5~5.5V (Note 1)
Symbol Parameter C.=50pF Unit
R =500Q
Ta=0~70C Ta=—20~475C
Inputs | Output | Min Typ* | Max Min Typ* | Max
teLn 2 5 8 2 5 9
Propagation time ; A, B Y ns
teHL . 3 5 8 3 5 9
* : All typical values are at Vcc =5V, Ta=25°C.
Note 1: Measurement circuit TIMING DIAGRAM (Reference level = 13V)

INPUT Vce  OUTPUT ‘ [———x
I

DUT
1 v
50Q CL2RL
l tpHL teLH

(1) The pulse generator (PG) has the following characteristics.

N

PG

PRR= 1MHz

tr=2ns, t{=2ns
Viy=3.5V, V, =0.3V
duty cycle=50%
Z2o=50Q

(2) C. includes probe and jig capacitance.
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SINGLE 8-INPUT POSITIVE NAND GATE

MITSUBISHI ALSTTLs

M74ALS30P

DESCRIPTION

_ ) o PIN CONFIGURATION (TOP VIEW)
The M74ALS30P is a semiconductor integrated circuit
consisting of one 8-input positive-logic NAND gate,
usable as a negative-logic NOR gate.
\/
FEATURES A~ @ Veo
® High speed (tpd = 6.5ns typical: CL=15pF) - NG
® Low power dissipation (Pd=1.9mW typical) E EI
® Low output impedance c— [3] BER
® Wide operating temperature range (Ta= —20~ + 75°C) INPUTS 9 m m| INPUTS
bnd 11 — G
APPLICATIONS e~ [E] i] ~c
General purpose, for use in industrial and consumer E— [_‘6_‘ E] NC
digital equipment.
GND 7 E — Y outpuT
FUNCTIONAL DESCRIPTION
Employing PNP transistors in the inputs and active pull- NG. NO CONNECTION
up in the output, the M74ALS30P achieves high speed,
low power dissipation, and high fan-out. Utilization of a Outline 14P4
clamp diode in the inputs and output reduces ringing
and undershooting. CIRCUIT r—t 1 O Voo
When A, B, C, D, E, F, G, and H inputs are SCHEMATIC iZOR 50k £ 15k $s0
, : . (EACH GATE) r
simultaneously high-level, output Y is low-level, and P ——K
when at least one of the inputs is low, the output is high. AL fe ey 5
BO—3 QT P
FUNCTION TABLE cot =
x
Inputs Output DO—3- Ny fe—T F -0Y
A N Y EO X ¥ e—1 i
L L H x L £
FOo—F 7 6k
H L H *
L H H Go $ »:,rk
H H L H OT'HEN———
N=B-C:D-E-F-G-H o ﬁmgn
ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 Y
Vy Input voltage —0.5~+7 \%
Vo Output voltage High-level state —0.5~Vcc Vv
Topr Operating free-air ambient temperature range —20~+75 T
Tstg Storage temperature range —65~+150 c
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 \2
Vin High-level input voltage 2 \
Vie Low-level input voltage 0.8 Y
lon High-level output current 0 —0.4 mA
lou Low-level output current 0 8 mA
Topr Operating free-air ambient temperature range —20 +75 c
MITSUBISHI
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M74ALS30P

SINGLE 8-INPUT POSITIVE NAND GATE

ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)

Limits
Symbol Parameter Test conditions Unit
Min Typ* Max
Vic Input clamp voltage Vec=4.5V, l,c=—18mA —1.5 v
Vec=4.5V Ta=0~70TC 2.7 3.4
Vou High-level output voltage - \"
: lon=—0.4mA | Ta=—20~+75C 2.6 3.4
lo,=4mA 0.25 0.4
VoL ' Low-level output voltage Vee=4.5V v
lo,=8mA 0.35 0.5
B Input current at maximum voltage Veec=b.5V, V=7V 0.1 mA
I High-level input current Vee=5.5V, V\=2.7V 20 ©A
[ Low-level input current Vee=5.5V, V,=0. 4V —0.1 mA
lo Output current Vcc=b5.5V, Vo=2. 25V —30 —112 mA
lcch Supply current, all outputs high Vece=5.5V, V=0V 0.22 0.36 mA
lecL Supply current, all outputs low Vec=5.5V, V\=4.5V 0.54 0.9 mA
% : All typical values are at Vgc =5V, Ta=25°C.
SWITCHING CHARACTERISTICS
Test conditions/Limits
Vee=5V (Note 1) Vee=4.5~5.5V (Note 1)
’ C_=15pF C_=50pF
Symbol Parameter - P - P Unit
R_.=500Q R,.=500Q
Ta=25C Ta=0~70C Ta=—20~+75C
Inputs | Output | Min Typ Max Min Typ* | Max Min Typ* Max
teLn . 5 3 6 1" 3 6 12
Propagation time A~H Y ns
teHL 8 5 10 20 5 10 21

* : All typical values are at Vgc =5V, Ta=25°C

s

Note 1: Measurement circuit

INPUT Vee  OUTPUT

PG

]’ I

DuUT

(1)

(2)

50Q lCL Ry
1T I

TIMING DIAGRAM (Reference level =1.3V)

A~H l \

il

teHL [

The pulse generator (PG) has the following characteristics:

PRR=1MHz

tr=2ns, tf=2ns
Vin=3.5V, V,.=0.3Vv
duty cycle=50%
Zo=50Q

Cy includes probe and jig capacitance.
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QUADRUPLE 2-INPUT POSITIVE OR GATE

MITSUBISHI ALSTTLs

M74ALS32P

DESCRIPTION

The M74ALS32P is a semiconductor integrated circuit
consisting of four 2-input positive-logic OR gates, usable
as negative-logic AND gates.

FEATURES

® High speed (tpd = 6.5ns typical: C_= 15pF)

® Low power dissipation (Pd=11.3mW typical)

® Low output impedance

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

Employing PNP transistors in the inputs and active puil-
up in the outputs, the M74ALS32P achieves high speed,
low power dissipation, and high fan-out. Utilization of a
clamp diode in the inputs and outputs reduces ringing
and undershooting.

PIN CONFIGURATION (TOP VIEW)

O
INPUTS {IA - u 1] Ve
18— [2 i3] — 48
INPUTS
outrUT 1y - [3] @E - AA}
INPUTS {2A — E E — 4Y OUTPUT
28 — [5 — 3B
E] m } INPUTS
outPuT 2y + [6] 5] -~ 3a
ano [T 8] — 3v oureur

Outline 14P4

CIRCUIT SCHEMATIC (EACH GATE)

When both A and B inputs are low-level, output Y is Tt —O Vee
low-level, and when at least one of the inputs is high, the 40k ?(0 20kg 215k 50
output is high.

The buffer version of M74ALS32P, the M74ALS1032P e
(lo=24mA), is also available. A "‘5k:§

f<¢ oY
FUNCTION TABLE
50k ]
Inputs Output g A
A B Y 5ot “ P 3k 36k
L L L
T 0 " x
L H H OGND
H H H UNIT: @
ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~4+7 \%
\2 Input voltage —0.5~+47 \
Vo Output voltage High-level state —0.5~Vce \"
Topr Operating free-air ambient temperature range —20~-+75 ‘c
Tstg Storage temperature range —65~-+150 ‘C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Limits Unit

Min Typ Max
Vece Supply voltage 4.5 5 5.5 v
Vin High-level input voltage 2 \
Vio Low-level input voltage 0.8 \
lon High-level output current 0 —0.4 mA
loL Low-level output current 0 8 mA
Topr Operating free-air ambient temperature range —20 +75 Cc
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M74ALS32P

QUADRUPLE 2-INPUT POSITIVE OR GATE

‘ ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)

Test 4 Limits Unit
Symbol Paramet est conditions ni
4 rameter Min Typ* Max
Vic Input clamp voltage Vec=4.5V, [c=—18mA —1.5 \"
Vec=4.5V Ta=0~70C | 2.7 3.4
Vou High-level output voltage - v
lon=—0.4mA | Ta=—20~+75TC 2.6 3.4
lor=4mA 0.25 0.4
VoL Low-level output voltage Vee=4.5V v
loL=8mA 0.35 0.5
N Input current at maximum voltage Vee=5. 5V, V=7V 0.1 mA
i High-level input current Veoe=5.5V, V,=2.7V 20 uA
e Low-level input current Vee=5.5V, V=0. 4V —0.1 mA
lo Output current Vce=>5.5V, Vo=2. 25V —30 —112 mA
lecn Supply current, all outputs high Vee=b5.5V, V,=4.5V 1.9 4 mA
lccL Supply current, all outputs low Vee=5. 5V, V,=0Vv 2.6 4.9 mA
* : All typical values are at Vgc =5V, Ta= 25°C. '
SWITCHING CHARACTERISTICS
Test conditions/Limits '
Vee=5V (Note 1) Vec=4.5~5. 5V (Note 1)
C.=15pF C_=50pF
Symbol Parameter - P - P Unit
R_.=500Q R =500Q
Ta=25C Ta=0~70C Ta=—20~+75C
Inputs | Output | Min Typ Max Min Typ* | Max Min | Typ* | Max
teLn o 7 3 10 14 3 10 15
Propagation time A, B Y = ns
teHL 6 3 8 12 3 8 13
* : All typical values are at Vgg =5V, Ta=25°C. '
Note 1:Measurement circuit TIMING DIAGRAM (Reference level = 1.3V)

PG

DuT

INPUT Vee  OUTPUT . [—3
I» T . A B 7 k '

50Q TJ’ CL2R. '
l teLn teHL

(1) The pulse generator (PG) has the following characteristics:

PRR=1MHz

tr=2ns, t{=2ns
Vin=3.5V, Vv, =0.3V
duty cycle=50%
Zo=50Q

(2) Crincludes probe and jig capacitance.
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M74ALS33P

QUADRUPLE 2-INPUT POSITIVE NOR BUFFER

WITH OPEN COLLECTOR QUTPUT

DESCRIPTION

The M74ALS33P is a semiconductor integrated circuit
consisting of four 2-input positive-logic NOR buffer
gates with open collector outputs, usable as negative-
logic NAND buffer gates.

FEATURES
® Wired-AND connectability
‘® High fan-out (lo. = 24mA)
" @ High breakdown output voltage (Vo=7V)
® High speed (tpd = 15.5ns typical: CL = 50pF)
® Low power dissipation (Pd=16.3mW typical)
® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

This device employs PNP transistor inputs and open col-
lector outputs. The open collector output enables selec-
tion of high-level output impedance with an external
resistor. It also permits wired-AND connection which is

PIN CONFIGURATION (TOP VIEW)
———
@
@
E* ‘
@

% OPEN COLLECTOR QUTPUT
Outline 14P4

outrut 1y «— [T}
1A — [2]
18 - [3]

OUTPUT  2Y «— E

2A —
INPUTS
28 — [6]
GND

O

|

[13] — 4v  outeur

[i2] — 48
o } INPUTS
1] «— 4a

0] — 3y oureur

Vee

INPUTS {

9

CIRCUIT SCHEMATIC (EACH BUFFER)

impossible with ordinary gates. 20k 60K S5k —OVee
Having a large low-level output current (lo.) of 24maA, it 2
is suitable for a buffer gate. Utilization of a clamp diode
in the inputs and outputs reduces ringing and ° A {
undershooting. ]
When both A and B inputs are low-level, output Y is
high-level, and when at least one of the inputs is high, 20K 60k
the output is low.
FUNCTION TABLE Bo VL —oY
Inputs Output L VS
A B Y T <l Bk
L L H -OGND
H L L ’JT UNIT" @
L H L
H H L
ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 v
V, Input voltage —0.5~++7 v
Vo Output voltage High-level state —0.5~+7 v
Topr Operating free-air ambient temperature range —20~+475 c
Tstg Storage temperature range —65~-+150 T
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
Min Typ Max
Veo Supply voltage 4.5 5 5.5 v
Vin High-level input voltage 2 \%
Vio Low-level input voltage 0.8 \%
Vou High-level output voltage 5.5 v
loL Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 +75 c
MITSUBISHI
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M74ALS33P

QUADRUPLE 2-INPUT POSITIVE NOR BUFFER
WITH OPEN COLLECTOR OUTPUT

ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)

Limits

~Symbol Parameter Test conditions Vin Typ* Max Unit
Vic Input clamp voltage Vec=4.5V, l|c=—18mA —1.5 v
lon High-level output current Vcc=4.5V, Vo=b5.5V 0.1 mA

lor=12mA 0.25 0.4

VoL Low-level output voltage Vee=4.5V o —24mA 038 o5 \Y
h Input current at maximum voltage Vee=5. 5V, V,=7V - 0.1 mA
hn High-level input current Vee=5.5V, V,=2.7V 20 nA
I Low-level input current Vce=5.5V, V,=0. 4V —0.1 mA
lcch Supply current, all outputs high Vee=b. 5V, V,=0V 1.7 2.8 mA
lccL Supply current, all outputs low Vee=5.5V, V,=4.5V 4.8 8 mA

* : All typical values are at Vgc =5V, Ta=25°C

SWITCHING CHARACTERISTICS

Test conditions/Limits

Vee=4.5~5.5V (Note 1)
Symbol Parameter C_=50pF Unit

R =680Q

Ta=0~70C Ta=—20~+75C
Inputs | Output | Min Typ* Max Min Typ* Max

teLn Propagation time ! A B Y 10 18 3 10 18 34 ns
teHL 7 13 18 7 13 19

* 1 All typical values are at Voo =5V, Ta=25°C.

Note 1. Measurement circuit™

INPUT Vee Vece OUTPUT

PG

L

)

(2)

50Q Jy ;r_CL

TIMING DIAGRAM (Reference level =1.3V)
A, B
_f

tene teLn

The pulse generator (PG) has the following characteristics:

PRR=1MHz

tr=2ns, tf=2ns
Viu=3.5V, V, =0.3Vv
duty cycle=50%
Z2o=50Q

Cy includes probe and jig capacitance.
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M74ALS37P

QUADRUPLE 2-INPUT POSITIVE NAND BUFFER

DESCRIPTION

The M74ALS37P is a semiconductor integrated circuit
consisting of four 2-input positive-logic NAND buffer
gates, usable as negative-logic NOR buffer gates.

FEATURES

® High fan-out (lo.=24mA, lon= —2.6mA)

® High speed (tpd = 5ns typical: C. = 50pF)

® Low power dissipation (Pd=12.2mW typical)

® Low output impedance

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

Employing PNP transistors in the inputs and active pull-
up in the outputs, the M74ALS37P achieves high speed,
low power dissipation, and high fan-out. Utilization of a
clamp diode in the inputs and outputs reduces ringing
and undershooting.

INPUTS

OUTPUT

INPUTS

OUTPUT

PIN CONFIGURATION (TOP VIEW)

]

<

Vee

_’1__4]
I13) — 48
17 — 4a

} INPUTS

{2A - 1] — av  outpur
28 — 5 E 19] - 38 }

INPUTS
2y — E @E — 3A
GND E [8] — sy oureur

Outline 14P4

CIRCUIT SCHEMATIC (EACH BUFFER)

. . J\)VCC
When both A and B inputs are high-level, output Y is 20ké60k 5k 50
low-level, and when at least one of the inputs is low, the )
output is high.
The M74ALS1000P, which, except for its name, is | —
. i
identical in all respects to the M74ALS37P, is also AO [ Sk ov
available.
FUNCTION TABLE +
B 3.5k 2.5k
Inputs Output
A B Y
L L H QGND
H L H .
L " " UNIT: 0
H H L
ABSOLUTE MAXIMUM RATINGS (Ta= - 20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+47 Vv
V, Input voltage —0.5~+7 \"
Vo Output voltage High-level state —0.5~Vce \
Topr Operating free-air ambient temperature range —20~-+75 ‘c
Tstg Storage temperature range —65~-150 T

RECOMMENDED OPERATING CONDITIONS

Limits .

Symbol Parameter Unit

Min Typ Max
Vee Supply voltage 4.5 5 5.5 v
Vin High-level input voltage 2 \Y
Vie Low-level input voltage 0.8 v
lon High-level output current 0 —2.6 mA
loe Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 +75 c
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M74ALS37P

QUADRUPLE 2-INPUT POSITIVE NAND BUFFER

ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted)

Limits
Symbol Parameter Test conditions - - Unit
Min Typ Max
Vic Input clamp voltage Vee=4.5V, l,c=—18mA ' —1.5 v
Vou High-level output voltage , Voc=4.5V, loy=—2.6mA 2.4 3.2 \
i ' lo,=12mA 0.25 0.4
Voo Low-level output voltage Veec=4.5V lou—24mA 0.3 05 \
I Input current at maximum voltage Vee=5.5V, V=7V 0.1 mA
Iy High-level input current Vee=5.5V, V,=2. 7V 20 #A
[ Low-level input current . Vee=5.5V, V,=0. 4V —0.1 mA
lo Output current Vcc=5.5V, Vo=2. 25V —15 —70 mA
lcch Supply current, all outputs high Vee=5. 5V, V=0V 0.86 1.6 mA
lecL Supply current, all outputs low Vce=5.5V, V\=4.5V 4 6.4 mA
% : All typical values are at Vgc =5V, Ta=25°C ,
SWITCHING CHARACTERISTICS
Test conditions/Limits
) Vee=4.5~5. 5V (Note 1)
Symbol . Parameter ' C_=50pF Unit
R_=500Q
Ta=0~70C Ta=—20~+75TC
Inputs | Output | Min Typ *| Max Min Typ *| Max
teLH 2 5 8 2 5 9
Propagation time A, B Y ns
teHL 3 5 - 8 3 5 9
* : All typical values are at Voo =5V, Ta=25°C.
Note 1: Measurement circuit TIMING DIAGRAM (Reference level =1.3V)

INPUT Veec  OUTPUT l——'x
[
Y

pUT l
50Q CL3RL | ‘
l teri teLn

/
(1) The pulse generator (PG) has the following characteristics:

1L

PRRS 1MHz

tr=2ns, tf=2ns
Vin=3.5V, Vv, =0.3Vv
duty cycle=50%
Zo=50Q

(2) Cyincludes probe and jig capacitance
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M74ALS38P

QUADRUPLE 2-INPUT POSITIVE NAND BUFFER

WITH OPEN COLLECTOR OUTPUT

DESCRIPTION

The M74ALS38P is a semiconductor integrated circuit
consisting of four 2-input positive-logic NAND buffer
gates with open collector outputs, usable as negative-
logic NOR buffer gates.

FEATURES

® Wired-AND connectability

® High fan-out (loL=24mA)

® High-breakdown output voltage (Voz7V)

® High speed (tpd = 16.5ns typical: C.=50pF)

® Low power dissipation (Pd=12.2mW typical)

® Wide operating temperature range (Ta= —20~ +75°C)
APPLICATIONS

General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

This device employs PNP transistor inputs and open col-
lector outputs. The open collector output enables selec-
tion of high-level output impedance with an external
resistor. It also permits wired-AND connection which is
impossible with ordinary gates. Having a large low-level
output current (loL) of 24mA, it is suitable for a buffer

PIN CONFIGURATION (TOP VIEW)

Vce

} INPUTS

: — 4y OUTPUT

} INPUTS

8] — 3v oureur

INPUTS {M ~ [ 14

1B — La i3] — 48
OUTPUT 1y - Q @j «— 4A
INPUTS{ZA - [

28 — 5] E — 3B
OUTPUT  2Y «— [: @j — 3A

O

GND

% . OPEN COLLECTOR OUTPUT

Outline 14P4

CIRCUIT SCHENIATIC (EACH BUFFER)

O Vee
gate. Utilization of a clamp diode in the inputs and out- <éZOkéEiok 5k
puts reduces ringing and undershooting. ‘_Jf
When both A and B inputs are high-level, output Y is
low-level, and when at least one of the inputs is low, the AO ¢
output is high. 1
The M74ALS1003P , which, except for its name, is oY
identical in all respects to the M74ALS38P, is also VJ———‘
available. Bo— —Jd 6k x
FUNCTION TABLE el
A K
Inputs Output
A B Y OGND
L L H J" UNIT @
H L H
L H H
H H L
ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+47 \%
\A Input voltage —0.5~+7 Vv
Vo Output voltage High-level state —0.5~+7 v
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~+150 C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Limits Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 \Y
Vin High-level input voltage 2 v
ViL Low-level input voltage 0.8 \%
Vohn High-level output voltage 5.5 \Y -
loL Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 ~+75 c
MITSUBISHI
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M74ALS38P

QUADRUPLE 2-INPUT POSITIVE NAND BUFFER
WITH OPEN COLLECTOR OUTPUT

ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted)

Limits
Symbol Parameter Test conditions Vin Ty Vi Unit
Vic Input clamp voltage Vec=4.5V, lic=—18mA —1.5 \
lon High-level output current R Vee=4.5V, Vo=5.5V 0.1 mA
loo=12mA 0.25 0.4
Voo Low-level output voltage Vec=4.5V Py 0.3 o5 \"
B Input current at maximum voltage Vee=5.5V, V\=7V 0.1 mA
[ High-level input current Vee=5.5V, V,=2.7V ' 20 uA
[ Low-level input current Vcce=5. 5V, V,=0. 4V —0.1 mA
lech Supply current, all outputs high Vce=5.5V, V\=0V 0.86 1.6 mA
lccL Supply current, all outputs low Vce=5.5V, V;=4.5V N 4 6.4 mA

* : All typical values are at Vgc =5V, Ta=25°C.

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vee=4.5~5. 5V (Note 1)
Symbol Parameter C_=50pF Unit
' R =680Q
Ta=0~70TC Ta=—20~+75C
Inputs | Output | Min L Typ* | Max Min Typ* | Max
t 10 20 10 20 34
C Propagation time A, B Y 1 33 ns
teHL ) 7 13 18 7 13 19
* : All typical values are at Vgc =5V, Ta =25°C.
Note 1: Measurement circuit TIMING DIAGRAM (Reference level =1.3V)
INPUT V, V.
fc cc OUTPUT AB ! !
[ % RL [
PG

DuT

50Q ']' C, .
”L l tene teLn

(1) The pulse generator (PG) has the following characteristics:
PRR<s1MHz
tr=2ns, t{=2ns
Vie=3.5V, V, =0.3V
duty cycle=50%
Zo=50Q

(2) Cincludes probe and jig capacitance.
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M74ALS40P

DUAL 4-INPUT POSITIVE NAND BUFFER

DESCRIPTION

The M74ALS40P is a semiconductor integrated circuit
consisting of two 4-input positive-logic NAND buffer
gates, usable as negative-logic NOR buffer gates.

FEATURES

® High fan-out (loL=24mA, lon= —2.6mA)

® High speed (tpd = 5ns typical: C_ = 50pF)

® [ ow power dissipation (Pd=6.1mW typical)

® Low output impedance

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS

General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

Employing PNP transistors in the inputs and active pull-
up in the outputs, the M74ALS40P achieves high speed,
low power dissipation, and high fan-out. Utilization of a
clamp diode in the inputs and outputs reduces ringing
and undershooting.

PIN CONFIGURATION (TOP VIEW)

O B
- [ 4] Vee
INPUTS{ E
1B — [2 3] «— 2D
13 INPUTS
Nne  [3] % ~ 2c
1c—[a 1 NC
INPUTS [
10 — [5] 5] — 28
INPUTS
OUTPUT 1Y < E E] — 2A
ano 7] — 2Y  OuTPUT
NG NO CONNECTION
Outline 14P4

CIRCUIT SCHEMATIC (EACH BUFFER)

—O Vece

S
When A, B, C, and D inputs are simultaneously high- %:ZOK 00K% Sk
level, output Y is low-level, and when at least one of the —
inputs is low, the output is high. AO—1 .374.-'“
The M74ALS1020P, which, except for its name, is 3 . ——OY
identical in all respects to the M74ALS40P, is also BOo——F—/¢
available. $ ,:" .
FUNCTION TABLE coﬁi ,;r*" i« 3
Inputs Output o
A N Y % i
L L H rJr OGND
H L H UNIT @
L H H
H H L
N=B-C:D
ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \%
v, Input voltage —0.5~+7 Vv
Vo Output voltage High-level state —0.5~Vce v
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~+150 C

RECOMMENDED OPERATING CONDITIONS

Limits
Symbol Parameter Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 \
Vin High-level input voltage 2 \
Viu Low-level input voltage 0.8 \
lon High-level output current 0 —2.6 mA
lov Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 +75 c
'@ MITSUBISHI
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M74ALS40P

DUAL 4-INPUT POSITIVE NAND BUFFER

ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)

Limits
Symbol Parameter Test conditions Unit
Min Typ* Max
Vic Input clamp voltage Veo=4.5V, c=—18mA -1.5 v
Von High-level output voltage Vee=4.5V, loy=—2.6mA 2.4 3.2 v
lo,=12mA 0.25 0.4
Voo Low-level output voltage Vec=4.5V \%
. loL=24mA 0.35 0.5
h Input current at maximum voltage Vee=5.5V, V\=7V 0.1 mA
™ High-level input current ' Vee=5.5V, V|=2.7V 20 A
he Low-level input current Vee=5.5V, V,=0. 4V —0.1 mA
lo Output current Vce=5.5V, Vo=2. 25V —15 —70 mA
lccH Supply current, all outputs high . Vee=b5.5V, V,=0V 0.43 0.8 mA
lecL Supply current, all outputs low Vee=5. 5V, V,=4.5V 2 3.2 mA

% : All typical values are at Vgc =5V, Ta=25°C.

SWITCHING CHARACTERISTICS

Test conditions/Limits
Veo=4.5~5.5V (Note 1)
Symbol Parameter C_=50pF Unit
R_=500Q
Ta=0~70C " Ta=—20~++75C
Inputs | Output | Min Typ* Max Min Typ* | Max
t
PLH Propagation time A~D Y 2 > 8 2 5 S ns
tene 3 5 8 3 5 9
*: All typical values are at Vgg =5V, Ta=25°C.
Note 1: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V)
INPUT Vee OUTPUT
| o f 3L
PG DuT

50Q CL3RL
, J; . terL teLn

(1) The pulse generator (PG) has the following characteristics:
PI;¥R§ 1MHz
tr=2ns, t{=2ns
Vip=3.5V, Vv, =0.3V
duty cycle=50%
Zo=50Q

(2) Cgincludes probe and jig capacitance.

MITSUBISHI
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M74ALS74P

DUAL D-TYPE POSITIVE EDGE-TRIGGERED FLIP-FLOP WITH SET AND RESET

DESCRIPTION

The M74ALS74P is a semiconductor integrated circuit
consisting of two D-type positive edge-triggered flip-flop
circuits. Each of the circuits has independent inputs
such as data D, clock T, direct set Sp and direct reset
Ro.

FEATURES

® Positive edge-triggering

® Independent inputs and outputs for each flip-flop

® Direct set and reset inputs

® Q and Q outputs

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

When T changes from low-level to high-level, the D signal
just before the change appears at Q and Q outputs in ac-
cordance with the function table. Use of Sp and Rp
allows direct R-S flip-flop operation. When Sp and Rp are
low-level, Q and Q are high-level. But if Sp and Rp

PIN CONFIGURATION (TOP VIEW)

DIRECT RESET | — ;
INPUT 1RD —

DATAINPUT 1D — i

CLOCK INPUT 1T — E

DIRECT SET . —
weut 150 — [4]
o~
G
GND E

OUTPUTS{

Outline 14P4

E Vee

13] — 2Rp
12) —~ 20 DaTA INPUT

[11] — 27 cLock inpuT
0] - 2
5] 2a
8]~ 2a

—— DIRECT RESET
INPUT

5 DIRECT SET
© INPUT

} OUTPUTS

LOGIC DIAGRAM (EACH FLIP-FLOP)

become high simunaneously from this condition, the o Q
state of Q and Q cannot be predicted. When used as a D- D
type flip-flop, Sp and Rp should be maintained in high-
level. _
FUNCTION TABLE (ote 1 °
Inputs Outputs
So Ro T D Q Q Ro O
L H X X H L T o>
H L X X L H
L L X X H* H*
H H L X Q° Q°
H H t H L
H H 1 L L H
Note1 t Transition from low to high level
(positive edge trigger)
Q° : Level of Q before the indicated steady-state input conditions were established
Q° : Level of Q before the indicated steady-state input conditions were established.
X . lrrelevant
* - When Sp or Rp is near Vi_wax in this condition, the level of Vo is not guaranteed. Moreover, if Sp and Rp
simultaneously become high-level from this condition then the state of Q and Q cannot be predicted.
ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \Y
A Input voltage —0.5~+7 Vv
Vo Output voltage High-level state —0.5~Vce \
Topr Operating free-air ambient temperature range —20~+75 C
Tstg Storage temperature range —65~-+150 c

MITSUBISHI
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M74ALS74P

DUAL D-TYPE POSITIVE EDGE-TRIGGERED FLIP-FLOP WITH SET AND RESET

RECOMMENDED OPERATING CONDITIONS

Limits
Symbol Parameter Unit
Min Typ Max
Vece Supply voltage 4.5 5 5.5 v
Vin High-level input voltage 2 v
ViL Low-level input voltage 0.8 \%
lon High-level output current 0 —0.4 mA
loL Low-level output current 0 8 mA
Topr Operating free-air ambient temperature range —20 +75 c

ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted)

P Limits U
Symbol arameter Test condition nit
4 ftions Min Typ* Max
Vi Input clamp voltage Vee=4.5V, li,c=—18mA —1.5 v
) Voc=4.5V Ta=0~70C 2.7 | 3.4
Vou High-level output voltage - \%
low=—0.4mA | Ta=—20~+75C | 2.6 | 3.4
Low-evel output volt Voo=4.5V lov=4mA 0.25 | 0.4 v
V ow-level output voltage =4,
o e loL=8mA 0.35 | 0.5
) Input current at maximum ET_ Veo=5. 5V, V,=7V ) 0.1 mA
voltage Sos Ro 0.2
D, T 20
hn High-level input current — Vec=5. 5V, V\=2.7V pnA
Sy Ro 40
D, T —0.2
e Low-level input current — Vee=5.5V, V,=0. 4V mA
Sp, Ro —0.4
lo Output current Vee=D5. 5V, Vo=2. 25V —10 —60 mA
lcc Supply current Vcc=5.5V (Note 2) 2.4 4 mA

% : All typical values are at Vgc =5V, Ta=25°C.
Note 2: The supply current is measured alternately at D =T =Sp =0V, Rp=4.5V (Q = high-level) and D=T=Rp=0V, Sp= 4.5V Q= high-level).

SWITCHING CHARACTERISTICS

Test conditions/Limits

Vee=5V (Note 3) Vec=4.5~5.5V (Note 3)

C.=15pF CL=50pF
Symbol Parameter - P v P Unit

R_=500Q R_=500Q -

Ta=25C Ta=0~70C Ta=—20~+75C
Inputs |Outputs| Min Typ Max Min Typ* | Max Min Typ* | Max
fmax  |Maximum clock frequency| T | Q,Q 50 34 43 30 43 MHz
tpLm N _ 6 3 7 13 3 7 14
SoRp| Q,Q ns
tomL o 7 5 0 | 15 5 10 16
Propagation time
teLn — 7 5 8 16 5 8 17
T Q,Q ns
terL 8 7 n 18 7 1 19
% : All typical values are at Vgc =5V, Ta=25°C.
Note 3: Measurement circuit (1) The pulse generator (PG) has the following characteristics
INPUT  Voc  OUTPUT PRR=1MHz
T tr=2ns, tf=2ns
Vin=3.5V, Vv, =0.3Vv
PG DuUT
duty cycle=50%
s0Q lCL R 2o=50Q
(2) Ctincludes probe and jig capacitance.
MITSUBISHI
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M74ALS74P

DUAL D-TYPE POSITIVE EDGE-TRIGGERED FLIP-FLOP WITH SET AND RESET

TIMING REQUIREMENTS (voc=4.5v~5.5V, C,=50pF, R, =500Q)

Limits
Symbo! Parameter Ta=0~70C Ta=—20~+75C Unit
Min Typ* | Max Min Typ* | Max
tw(TH) T “H” 12 3 14 3
WL | pyise width T 17 13 19 13 ns
tw(sp) Sp “L” 15 6 16 6
tw(R) Ro “L” 15 3 16 3
tsu(p) D 15 6 16 6
tsu(sp) Setup time before T t Sp “H” (inactive) 10 3 1 3 ns
tsu(RD) Rp “H” (inactive) 15 8 16 8
th(o) Hold time after Tt D 5 0 6 0 ns

*: All typical values are at V¢g =5V, Ta=25°C.

1 : Transition from low to high level (positive edge trigger)

TIMING DIAGRAM (Reference level =1.3V)

M

R S

tsu(o) th(o) tsuo)  tho tw(S3) tsu(SD)

| T —~ =
T__)f tw(wsﬁ 7(_- o SJ F_

—_— i)
Q Q
tppL teLn teLm teHL
L_' teLn P—j teuL j tpmL j toLn

Note 4: The shaded areas indicate the period when the input is permitted to change for predictable output
performance.

L

[
/
<l

D

ol
Ol
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M74ALS109P

DUAL J-K POSITIVE EDGE-TRIGGERED FLIP-FLOP WITH SET AND RESET

DESCRIPTION

The M74ALS109P is a semiconductor integrated circuit
consisting of two J-K positive edge-triggered flip-flop cir-
cuits. Each of the circuits has independent inputs J, K,
clock T, direct set Sp and direct reset Ro.

FEATURES

® Positive edge-triggering

® Independent inputs and outputs for each flip-flop

® Direct set and reset inputs

@® J and K inputs

® Q and Q outputs

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

When T changes from low-level to high-level, the signals
applied just before the change on J and K appear at Q
and Q outputs in accordance with the function table. Use
of Sp and Rp allows direct R-S flip-flop operation. When
Sp and Rp are low-level, Q and Q are high-level. But if Sp

PIN CONFIGURATION (TOP VIEW)

_ Vs
DIRECT RESET 7 [T " g Ve
3 __ DIRECT RESET
10— [ZHY Se 1 hi5] < 2Ro ineut
INPUTS ( ] e i5)
1K — [3HdK rRo OHm14] < 20
E] 1; o o INPUTS
CLOCK INPUT 1T — E—J | I—‘ Hi3] «— 2k
o poT 150 — ET-J 17 — 21 cLockinpuT
__ DIRECT SET
10+ [§] 1] 280 wpur

[
g)>|
|

[ ——|

]7
]

QUTPUTS l

12— [7]
(]

GND

K Rp 0 10 — 2Q
,:" I 19 _ toutputs
5] - 2a

Outline 16P4

LOGIC DIAGRAM (EACH FLIP-FLOP)

= S . . Sp O
and Rp become high simultaneously from this condition,
the state of Q and Q cannot be predicted. When used as _ a
a J-K flip-flop, Sp and Rp should be held at high-level. D- K
type flip-flop operation is possible by connecting J and J
K Q
FUNCTION TABLE (note 1) Ao
Inputs Outputs To—Do 7 —

Sp Ro T J K Q Q

L H X X X H L

H L X X X L H . » )

Note 1 t : Transition from low to high level (positive edge trigger)
L L X X X H* H* R
H " L x X Qe @ Q" : L.evel of Q before the indicated steady-state input condi-
tions were established.
H H t L L L H —5 ~ :
Q" : Level of Q before the indicated steady-state input condi-

H H ! H L Toggle‘U tions were established.

H H t L H Q° Q Toggle : Complement of previous state appears on each output with

H H t H H H L 1 transition.

X - lIrrelevant

* : When Sp or Rp is near Vi max in this condition, the level of
Von is not guaranteed. Moreover, if Sp and Rp
simultaneously become high-level from this condition then
the state of Q and Q cannot be predicted.

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \
v, Input voltage —0.5~-+7 \Y
Vo Output voltage High-level state —0.5~Vce \%
Topr Operating free-air ambient temperature range —20~-+75 ‘c
Tstg Storage temperature range —65~-+150 T
MITSUBISHI
252 ELECTRIC




MITSUBISHI ALSTTLs

M74ALS109P

DUAL J-K POSITIVE EDGE-TRIGGERED FLIP-FLOP WITH SET AND RESET

RECOMMENDED OPERATING CONDITIONS

Limits
Symbol Parameter Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 v
Vin High-level input voltage 2 \%
ViL Low-level input voltage 0.8 \%
lon High-level output current 0 —0.4 mA
loL Low-level output current 0 8 mA
Topr Operating free-air ambient temperature range —20 +75 C
ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)
Limits
Symbol Parameter Test conditions Unit
Min Typ* Max
Vie Input clamp voltage Vee=4.5V, lic=—18mA —1.5 v
. Vce=4.5V Ta=0~70TC 2.7 3.4
Von High-level output voltage Y
lon=—"0.4mA | Ta=—20~+75TC 2.6 3.4
' lo,=4mA 0.25 0.4
VoL Low-level output voltage Vec=4.5V \"
loL=8mA 0.35 0.5
3K T 0.1
I Input current at maximum bl Veo=5.5V, V=7V mA
voltage Sp. Ro 0.2
| High-level input t LT Voe=5.5V, V|=2.7V 20 A
igh-level input curren — =5.5V, V\=2.
" g p A ce ' 20 “
) JLKT —0.2
I Low-level input current ——— Vce=5. 5V, V,=0. 4V mA
So, Ro —0.4
lo Output current Vee=>5. 5V, Vo=2. 25V —10 —60 mA
lcc Supply current Vcee=5.5V (Note 2) 2.4 4 mA

* . All typical values are at Vec =5V, Ta=25°C.
Note 2: The supply current i1s measured alternately at J =K=8p=T =0V, Rp=4.5V (Q=high-level) and J =K=Rp=T=0V, Sp=4 5V (Q = high-
level).

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vce=5V (Note 3) Vee=4.5~5.5V (Note 3)
) C,_=15pF C_=50pF
Symbol Parameter Unit
R =500Q R_=500Q
Ta=25C Ta=0~70TC | Ta=—20~+75C
Inputs |Outputs| Min Typ Max Min | Typ*| Max Min | Typ* | Max
fmax  |Maximum clock frequency| T QQ 50 34 43 30 43 MHz
t _ — 6 3 7 13 3 7 14
s So.Ro| Q.Q ns
teHL 7 5 10 15 5 10 16
Propagation time
tpLn — 7 5 8 16 5 8 17
T Q,Q ns
teHL 8 7 " 18 7 " 19

* : All typical values are at Vgc =5V, Ta=25°C

Note 3 :Measurement circuit (1) The pulse generator (PG) has the following characteristics:

INPUT Vee OUTPUT PRR=1MHz
T tr=2ns, tf=2ns
Vin=3.5V, Vv, =0.3V
Pa but duty cycle=50%
s0Q CLZR. Zo=50Q
l (2) Cg includes probe and jig capacnancef
MITSUBISHI
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M74ALS109P

DUAL J-K POSITIVE EDGE-TRIGGERED FLIP-FLOP WITH SET AND RESET

TIMING REQUIREMENTS (Vec=4.5V~5. 5V, C_=50pF, R,=5000Q)

Limits
Symbol Parameter Ta=0~70C Ta=—20~+75TC Unit
Min Typ* | Max Min Typ* | Max
tw(TH) T “H” 12 3 14 3
twire) Pulse width I_“L" 17 13 19 13 ns
tw(Sp) Sp “L” 15 6 16 6
tw(Rp) Rp “L” 15 3 16 3
tsu(a. k) J.K 15 6 16 6
tsu(sp) Setup time before T1 Sp “H” (inactive) 10 3 " 3 ns
tsu(Rp) Rp “H” (inactive) 15 8 16 8
thu. © Hold time after Tt J, K 5 0 6 0 ns

* : All typical values are at Vgc =5V, Ta=25°C.

t : Transition from low to high (positive edge trigger)

TIMING DIAGRAM (Reference level = 1.3V)

Ol

tsu(u. %) th(s, K)

tsu(u, %) th(a, ®)

T

Ly

tw(TH)

=

tw(TL)

ter

teLn

teLn

teHL

-

ol

/

T

tw(Sp) _ tsu(Sp)

PN

tw(Rp) tsu(Rp)

\

teLn

telL

teHL

teLn

Note 4: The shaded areas indicate the period when the input is permitted to change for predictable output

performance.
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M74ALS112AP

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP-FLOP WITH SET AND RESET

DESCRIPTION

The M74ALS112AP is a semiconductor integrated circuit
consisting of two J-K negative edge-triggered flip-flop
circuits. Each of the circuits has independent inputs J,
K, clock T, direct set Sp and direct reset Rp.

FEATURES

® Negative edge-triggering

® |ndependent inputs and outputs for each flip-flop

® Direct set and reset inputs

® Q and Q outputs

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION
When T changes from high-level to low-level, the signals
applied just before the change on J and K appear at Q
and Q outputs in accordance with the function table. Use
of Sp and Rp allows direct R-S flip-flop operation. When
5p and Rp are low-level, Q and Q are high-level. But if Sp
and Rp become high simultaneously from this condi-
tion, the state of Q and Q cannot be predicted. When us-
ed as a J-K flip-flop, Sp and Rp should be held at high-
level.

The M74ALS113AP, a 14-pin device without Rp inputs,
is available. The M74ALS114AP featuring T and Rp in-
puts common to both circuits is also available.

PIN CONFIGURATION (TOP VIEW)

CLOCK INPUT 1T — E—,

1k — [2] >

INPUTS<

1J — |3

DIRECT SET 1Sp — E

INPUT

E Vce

E «— 1Rp|DIRECT RESET
__[INPUTS

1] — 2Ro,

‘-—E 2T CLOCK INPUT

26<—[z

10+ [g]
OUTPUTS{ 1Q E_ |\LR0, -I-
e

GND 8

12| — 2k
INPUTS
1] « 20
| I75] . o5 DIRECT SET
T_(-)l 280 eyt

0] — 2a output

Outline 16P4

LOGIC DIAGRAM (EACH FLIP-FLOP)

<
QO— —(?Q
Ro O S —O0 5o
>
" B a J
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M74ALS112AP

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP-FLOP WITH SET AND RESET

FUNCTION TABLE (Note 1)

Inputs Outputs Note 1:
T So Ro J K Q Q X
X L H X X H L Qe
X H L X X L H
X L L X X H* H* e
) H H H H Toggle
! H H L H L H Toggle
! H H H L L
| H H L L Q° @ *
H H H X X Q° Q°

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

: Transition from high to low level (negative edge
trigger)
. Irrelevant

Level of Q before the indicated steady-state in-
put conditions were established.

: Level of Q before the indicated steady-state in-

put conditions were established.

Complement of previous state appears on each
output with | transition.

: When Sp or Rp is near Vi wax in this condition,
the level of Voy is not guaranteed. Moreover, if
Sp and Rp simultaneously become high-level
from this condition then the state of Q and Q
cannot be predicted.

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \
V, Input voltage —0.5~+7 \Y
Vo Output voltage High-level state —0.5~Vce v
Topr Operating free-air ambient temperature range —20~+475 ‘c
Tstg Storage temperature range —65~+150 ‘c
RECOMMENDED OPERATING CONDITIONS
Limits
Symbol Parameter Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 \Y
Vin High-level input voltage 2 Vv
Vie Low-level input voltage 0.8 \
lon High-level output current 0 —0.4 mA
loL Low-level output current 0 8 mA
Topr Operating free-air ambient temperature range —20 =+75 c
ELECTRICAL CHARACTERISTICS (Ta= 20~ +75°C, unless otherwise noted)
Limits
Symbol Parameter Test conditions Unit
Min Typ* Max
Vic Input clamp voltage Vcc=4.5V, lic=—18mA —1.5 v
Vou High-level output voltage Voo=4.5V Ta=0~70C 27 3.4 v
lon=—0.4mA | Ta=—20~+475C 2.6 3.4
Voo Low-level output voltage Vec=4.5V lo.=4mA 0.25 0.4 v
. loL=8mA 0.35 0.5
Input t i KT 0.1
I put current at maximum hadh i Vee=S5. 5V, V,=7V mA
voltage So, Rp 0.2
I High-level input current :.'_Ki Vce=5.5V, V,=2.7vV 20 rA
Sos Ro 40
) LKT —0.2
I Low-level input current — Vee=b5.5V, V,=0.4v mA
Sos Rp —0.4
lo Output current Vee=5. 5V, Vo=2. 25V —30 —112 mA
lce Supply current Vce=>5.5V (Note 2) 2.5 4.5 mA

* : All typical values are at Vec =5V, Tqa=25°C-
Note 2 The supply current is measured alternately at J =K =T =S8p=0V, Rp=4.5V (Q= high-level) and J = K=T=Rp=0V, Sy =4 5V (@ = high-
level)
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M74ALS112AP

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP-FLOP WITH SET AND RESET

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vee=5V (Note 3) Vcoc=4.5~5.5V (Note 3)
' C_=15pF C_=50pF
Symbol Parameter - P - P Unit
R_.=500Q R_=500Q
Ta=25T Ta=0~70C Ta=—20~+75C
Inputs [Outputs| Min Typ Max Min Typ* | Max Min Typ* | Max
fmax  |Maximum clock frequency) T | Q,Q | 35 42 28 40 26 40 MHz
t _ — 10 4 " 18 4 1 19
tPLH Sorfo) @ Q 1 4 12 | 18 4 12 19 ne
PHL Propagation time
teLn - — 9 3 10 15 3 10 16
T Q,Q ns
teHL 12 5 13 19 5 13 20
%* : All typical values are at Vcc =5V, Ta=25°C.
Note 3 :Measurement circuit (1) The pulse generator (PG) has the following characteristics.
INPUT  Vee  OUTPUT PRR=1MHz
T ty=2ns, tf=2ns
Viu=3.5V, V, =0.3Vv
DuT
PG l duty cycle=50%
50Q Jy lCL RL Zo=50Q
(2) C includes probe and jig capacitance.
TIMING REQUIREMENTS (v c=4.5v~5.5V, C_=50pF, R,.=500Q)
Limits
Symbol Parameter Ta=0~70C Ta=—20~+475C Unit
Min Typ* | Max Min Typ* | Max
tw(Th) T “H" 16.5 5 17.5 5
tw(T T 19 1 20 11
wiTL) Pulse width — ns
tw(sp) Sp “L” 14 9 15 9
tw(ﬁE) 'FE w“n 14 9 - 15 9
tsu(u, k) J, K 22 1 23 n
tsu(35) Setup time before T } Sp “H” (inactive) 20 12 21 12 } ns
tsu(ms) Ro “H” (inactive) 20 | 14 21 14
th(, k) Hold time after T | J, K 0 —6 1 —6 ns
% : All typical values are at Vgc =5V, Ta=25°C.
| : Transition from high to low. (negative edge trigger)
TIMING DIAGRAM (Reference level = 1.3V)
tsuta ), thao tsu(u. k) tha k) T tw(sp) N

tsu(Rp)
. & X
tw(TL) | tw(TH)
tPHL, toLn teLn teHL
tpLH' ‘ teHL tene | teLn ’

Note 4: The shaded areas indicate the period when the input is permitted to change for predictable output
performance.

ol
[s]}

tsu(Sp)
J K Zl////////{/;l So \ _
tw(Rp) |
D E——

HLE
|
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M74ALS113AP

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP-FLOP WITH SET

DESCRIPTION

The M74ALS113AP is a semiconductor integrated circuit
consisting of two J-K negative edge-triggered flip-flop
circuits. Each of the circuits has independent inputs J,
K, clock T and direct set Sp.

FEATURES

® Negative edge-triggering

e Independent inputs for each flip-flop

® Direct set inputs

® Q and Q outputs

@ Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION
When T changes from high-level to low-level, the signals
applied just before the change on J and K appear at Q
and Q outputs in accordance with the function table.
When Sp is low, Q becomes high and Q becomes low ir-
respective of other inputs. When used as a J-K flip-flop,
Sp should be held at high-level.

The M74ALS112AP featuring direct reset inputs Rpis
also available.

PIN CONFIGURATION (TOP VIEW)

CLOCK INPUT 1T —

1K —
INPUTS

19 —

DIRECT SET 5~
inpuT 'S0

1Q«

OUTPUTS
1Q

GND

B

L

\
1 -| E Vece

2 K 0 E «— 2T CLOCK INPUT

T

E ISDH] D - INPUTS

4|l EI —2J

E "Eis“-LLEI - 7 QT SEn
E K 0 E — 2Q

} OUTPUTS

8] — 2a

Outline 14P4

LOGIC DIAGRAM (EACH FLIP-FLOP)
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M74ALS113AP

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP-FLOP WITH SET

FUNCTION TABLE (note 1)

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

. Transition from high to low level (negative edge trigger)
Level of Q before the indicated steady-state input condi-
. Level of Q before the indicated steady-state input condi-

Complement of previous state appears on each output with

Inputs Outputs
T So J K Q Q Note 1:
X L X X H L X @ lrrelevant
0 .
i H H H Toggle Q i
tions were established.
! H L H L H Q°
i H H L L tions were established.
! H L L Q° Q° Toggle
H H % % Q° ° | transition.

Conditions

Symbol Parameter Limits Unit
Vee Supply voltage —0.5~+47 \Y
v, Input voltage —0.5~+7 \
Vo Output voltage High-level state —0.5~Vcc \%
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~-4150 c
RECOMMENDED OPERATING CONDITIONS
Limits
Symbol Parameter Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 \"
Vin High-level input voitage 2 \"
Vo Low-level input voltage 0.8 v
lon High-level output current 0 —0.4 mA
loL Low-level output current 0 8 mA
Topr Operating free-air ambient temperature range —20 +75 C
ELECTRICAL CHARACTERISTICS (Ta= ~20~ +75°C, unless otherwise noted)
Limits
Symbol Parameter Test conditions - Unit
. Min Typ* Max
Vic Input clamp voltage Vee=4.5V, iIc=—18mA —1.5 v
Vcc=4.5V Ta=0~70C 2.7 3.4
Vou High-level output voltage ce a v
lon=—0.4mA | Ta=—20~+75C 2.6 3.4
v, Low-level output volt Vee=4.5V lou=4mA 0.25 | 0.4 v
ow-level output voltage =4,
oL ce loL=8mA 0.35 | 0.5
i LK T 0.1
} Input current at maximum hadh Voo=5. 5V, V\=7V mA
voltage Sp 0.2
. JKT 20
lin High-level input current — Vee=b5.5V, V,=2.7V nA
Sp 40
4L KT —0.2
I Low-level input current — Vce=b5.5V, V,=0. 4V mA
So —0.4
lo Output current Vce=5.5V, Vo=2. 25V —30 —112 mA
lcc Supply current Vcc=5.5V (Note 2) 2.5 4.5 mA
* ! All typical values are at Vcc =5V, Ta=25°C.
Note 2: The supply current is measured alternately at J=K=T=S5p=0V (Q=high-level) and J = K=T= 0V, Sp=4.5V (3: high-level).
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M74ALS113AP

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP-FLOP WITH SET

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vee=5V (Note 3) Vec=4.5~5.5V (Note 3)
C.=15pF C_=50pF
Symbol Parameter - P - Unit
R.=500Q R_.=500Q
Ta=257C Ta=0~70"C Ta=—20~+75C ,
Input |Outputs| Min Typ Max Min Typ* | Max Min Typ* | Max
fmax  |Maximum clock frequency] T | Q,Q | 35 42 28 40 26 40 MHz
t — Q 10 4 1" 18 4 11 19
PLH So — ns
teri o Q 11 4 12 18 4 12 19
Propagation time
teLn _ _ 9 3 10 15 3 10 16
T Q,Q ns
tenL 12 5 13 19 5 13 20
% : All typical values are at Vgc =5V, Ta=25°C
Note 3: Measurement circuit . (1) The pulse generator (PG) has the following characteristics:
INPUT  Vee  OUTRUT PRR=1MHz
T T tr=2ns, tf=2ns
Vin=3.5V, VvV, =0.3V
PG ‘
. d duty cycle=50%
s0Q ’J’. :LCL Ru Zo=50Q
(2) Ctincludes probe and jig capacitance.
TIMING REQUIREMENTS (Voe=4.5V~5. 5V, C,=50pF, R,.=500Q )
Limits
Symbol Parameter Ta=0~70C Ta=—20~+75C Unit
Min Typ* Max Min Typ* Max
tw(Th) T “H” 16.5 5 17.5 5
tw(TL) Pulse width T 19 11 20 " . ns
tw(sp) Sp “L” 14 9 15 9
t, J, K 22 n 2. 11
Suts K Setup time before T | — 3 ns
tsu(sp) Sp “H” (inactive) 20 12 21 12
theu, K) Hold time after T | J, K 0 —6 1 —6 ns

% : All typical values are at Vcc =5V, Ta=25°C.
4 : Transition from high to low. (negative edge trigger).

TIMING DIAGRAM (Reference level = 1.3V)

Ll

tsuu. k), thk) tsuu. ), th(u. k)

s WY I TR =

i e i S
tw (T | tw(TH) toum

[ teLn

- S

toHL Note 4: The shaded areas indicate the period when the input is permitted
to change for predictable output performance.

tenL

ol
o

teLn
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M74ALS114AP

~DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP-FLOP
WITH SET, COMMON RESET, AND COMMON CLOCK

DESCRIPTION

The M74ALS114AP is a semiconductor integrated circuit
consisting of two J-K type negative edge-triggered flip-
flop circuits, with a clock input T and a direct reset input
Ro common to both circuits, inputs J, K, and a direct set
input Sp for each circuit.

FEATURES

® Negative edge-triggering

® Common clock and direct reset inputs

® Independent direct set input

® Q and Q outputs

® Wide operating temperature range (Ta= —20~ +75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION
When T changes from high-level to low-level, the signals
applied just before the change on J and K appear at Q
and Q outputs in accordance with the function table. Use
of Sp and Rp allows direct R-S flip-flop operation. When
Sp and Rp are low-level, Q and Q are high-level. But if Sp
and Rp become high simultaneously from this condition,
the state of Q and Q cannot be predicted. When used as
a J-K type flip-flop, Sp and Rp should be held at high-
level.

The M74ALS112AP featuring independent T and Rp in-
puts is also available.

PIN CONFIGURATION (TOP VIEW)

DIRECT RESET — 1
INPUT 7D

1K =2
INPUTS{ E

1 —[3]
oneciigy 15— [
1Q 5]
1a — [
ano [T

OUTPUTS {

E Vee

13] — T cLock INPUT

- o
INPUTS

INPUT

Outline 14P4

LOGIC DIAGRAM (EACH FLIP-FLOP)

Ro O

>
>

TO THE OTHER FLIP-FLOP
KO

(F—

4)——> TO THE OTHER FLIP-FLOP

T
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'M74ALS114AP

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP-FLOP
WITH SET, COMMON RESET, AND COMMON CLOCK

FUNCTION TABLE (note 1)

Inputs Outputs Note 1: |
T So Ro J K Q Q .
X L H X X H L
X H L X X L H Q
X L L X X H* H* o
i H H H H Toggle
! H H L H L H Toggle:
! H H H L L *
i H H L L Q° Q°
H H H X X Q° °

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

: Transition from high to low (negative edge

trigger)

. lrrelevant

. Level of Q before the indicated steady-state in-

put conditions were established.

: Level of Q before the indicated steady-state in-

put conditions were established.

Complementg of previous state appears on each
output with | transition.

* When Sp or Rp is near Viumax in this condition,

the level of Vou is not guaranteed. Moreover, if

p and Rp simultaneously become high-level
from this condition then the state of Q and Q@
cannot be predicted.

Symbol. Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 v
\A Input voltage ' —0.5~+7 v
Vo Output voltage High-level state —0.5~Vce \"
Topr Operating free-air ambient temperature range —20~+75 ‘c
Tstg Storage temperature range —65~-+150 c
RECOMMENDED OPERATING CONDITIONS
) Limits
Symbol Parameter Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5
Vin High-level input voltage 2 v
Vi Low-level input voltage 0.8 v
lon High-level output current 0 —0.4 mA
lov Low-level output current 0 8 mA
Topr Operating free-air ambient temperature range —20 +75 c
ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted)
Limits
Symbol Parameter Test conditions , Unit
Min Typ* | Max
Vic Input clamp voltage Vce=4.5V, |i,c=—18mA —1.5 v
Vee=4.5V Ta=0~70C 2.7 3.4
Vou High-level output voltage ce a v
lon=—0.4mA | Ta=—20~+75TC 2.6 3.4
lor=4mA 0.2 0.
VoL Low-level output voltage Vce=4.5V oL 5 4 v
lo,=8mA 0.35 0.5
KT 0.1
I Input current at maximum hidb RS Voo=5. 5V, V=7V mA
voltage Sp, Ro 0.2
) ) LK T 20
Iy High-level input current — Vee=5.5V, V,=2.7V pnA
) So» Rp 40
J, K —0.2
he Low-level input current Sor T Vee=5. 5V, V,=0. 4V —0.4 mA
Ro —0.6
lo Output current Vee=5.5V, Vo=2. 25V —30 —112 mA
lec Supply current Vce=5.5V (Note 2) 2.5 4.5 mA

* : All typical values are at Vec =5V, Ta=25°C.

Note 2: The supply current is measured alternately at J = K=T=8p= 0V, Rp=4.5V (Q= high-level) and J = K=T=Rp = OV, 5p= 4.5V (@= high-

level).
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M74ALS114AP

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP-FLOP
WITH SET, COMMON RESET, AND COMMON CLOCK

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vee=5V (Note 3) Vee=4.5~5.5v (Note 3)
C_=15pF C_=50pF
Symbol Parameter - P - Unit
R_=500Q R.=500Q
Ta=25C Ta=0~70C Ta=—20~-+75C
Inputs |Outputs| Min | Typ | Max | Min | Typ* | Max | Min | Typ* | Max
fmax Maximum clock frequency) T Q,Q 35 42 28 40 26 40 MHz
t — — 10 4 11 18 4 11 19
oo So.Ro| Q,Q ns
tonL ) 1 4 12 18 4 12 19
Propagation time
teLn — — 9 3 10 15 3 10 16
T Q,Q ns
teHL 12 5 13 19 5 13 20
% : All typical values are at Vgc =5V, Ta=25°C.
Note 3: Measurement circuit (1) The pulse generator (PG) has the following characteristics
INPUT Vee  OUTPUT PRR<1MHz

T I

PG

50Q

;

|
L.

(2)

tr=2ns, tf=2ns

Vin=3.5V, V,; =0.3V

duty cycle=50%

Zo=50Q

Cv includes probe and jig capacitance

TIMING REQUIREMENTS (vic=4.5v~5.5v, C_=50pF, R ,=500Q)

Limits
Symbol Parameter Ta=0~70TC Ta=—20~+75C Unit
Min Typ™* | Max Min Typ* | Max
tw(TH) T “H” 16.5 5 17.5 5
tw(TL) Pulse width '__r_L 19 1 20 11 e
tw(sp) Sp “L” 14 9 15 9
tw(AB) Rp “L” 14 9 15 9
tsu(u, K) J K 22 11 23 11
tsu(ss) | Setup time before T | Sp “H” (inactive) 20 12 21 12 ns
tsu(Rp) Rp “H” (inactive) 20 12 21 12
thiu. k) Hold time after T | J K 0| -6 1 -6 ns

% : All typical values are at Vec =5V, Ta=25°C.
| : Transition from high to low (negative edge trigger)

TIMING DIAGRAM (Reference level = 1.3V)

tsua. k0, th k)

tsua k), thu, k)

o T T

tw(Ro) | .
tsu(Rp)
¢ T ‘ R, \_/
tw(TL) tw(TH) ‘
a _NK Q \(
teHL teLH teLn teHL
a :jf g Jf_—_
- teLu tPHL teHL teLH
Note 4: The shaded areas indicate the period when the input is permitted to change for predictable output performance.
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M74ALS131P

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER WITH ADDRESS REGISTER

DESCRIPTION
The M74ALS131P is a semiconductor integrated circuit PIN CONFIGURATION (TOP VIEW)
of a 3-line-to-8-line decoder/demultiplexer with address
register.
\/

. pa — |1 16] v
FEATURES »~ [ ] B -
® Address data storing capability with clock input DATA INPUTS{ Dy — [Z}—De " Yop—TE] — 70 )
° Ea}sy cascac{e connection with two enable inputs De — E_ De Wi °‘E Vi
® Wide operating temperature range (Ta= —20~ + 75°C)

cockiNpuT T — [a}HT  v2p{i3] — V2
APPLICATIONS el | B2 — E_o £ ng_E — ¥3 § OUTPUTS
General purpose, for use in industrial and consumer INPUTS .
digital equipment. g —~[EjHs o]~
OUTPUT V7 — E—o Y7y Yo 1] — V5
FUNCTIONAL DESCRIPTION —
! . . : ano [ L [§]-%
This decoder/demultiplexer has a positive-edge triggered
register for storing address data.
Using as a decoder, give the address in 3-bit binary
code on inputs Da~Dc, apply a positive edge trigger on Outline 16P4
clock input T, and the address is stored irrespective of
the state of enable inputs E, and E,. If E, is set high and
E, is set low, then the one output among outputs Y, ~Y;
corresponding to the register data is low and the re-
maining seven outputs are high. When E, and E, are in
any other condition, all the outputs are high.
When the device is used as a demultiplexer, it func-
tions as a 1-line-to-8-line demultiplexer by making E; and
E, the data inputs and Da ~ D¢ the selection inputs.
This device is the same as the M74ALS138P except
that it features registers in inputs Da~ Dc.
LOGIC DIAGRAM
) - Vee
R L |
g (6)—>0 g !
T T >—® %
T i —_—
; =] ¥ @9
oa (1 D 1 ,_va-——® 7
T O i
. | )o 12) v3
Ds (2 D - . ) o @ Ya
—dT 0 i
H 4 Y @ Ys
Dc # D 1 ,__‘___}——é) Y6
! —qT 0 H
| D0
[ (35 GND
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M74ALS131P

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER WITH ADDRESS REGISTER

FUNCTION TABLE (Note 1)

Inputs Outputs
T E* E.* Do Ds Da Yo Ys Y2 Ys Ya Y5 Yo Y5
X X H X X X H H H H H H H H
X L X X X X H H H H H H H H
t H L L L L L H H H H H H H
1 H L L L H H L H H H H H H
1 H L L H L H H L H H H H H
1 H L L H H H H H L H H H H
t H L H L L H H H H L H H H
t H L H L H H H H H H L H H
t H L H H L H H H H H H L H
t H L H H H H H H H H H H L
LorH H L X X X Output corresponding to stored address, L; all others, H.
Note 1: X : Irrelevant
t @ Transition from low to high (positive edge trigger)
* : Address data can be internally stored with Da~Dc and T irrespective of the state of E, and E,.
ABSOLUTE MAXIMUM RATINGS (Ta= -20~ +75°C, unless otherwise noted)
Symbol Pararneter Conditions Limits Unit
Ve Supply voltage —0.5~-+7 \
V, Input voltage —0.5~-+7 \
Vo Output voltage High-level state —0.5~Vce v
Topr Operating free-air ambient temperature range —20~+75 ‘C
Tstg Storage temperature range —65~-+150 C
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
Min Typ Max
Vece Supply voltage 4.5 5 5.5 \"
Vin High-level input voltage 2 v
Vie Low-level input voltage 0.8 v
lon High-level output current 0 —0.4 mA
loL Low-level output current 0 8 mA
Topr Operating free-air ambient temperature range —20 +75 c
ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted)
Limits
Symbol , Parameter Test conditions in — Mo Unit
Vic Input clamp voitage Vec=4.5V, ,c=—18mA —1.5 v
Von High-level output voltage Voo=4.5V, Ta= 0~70C 27 3.4 v
lon=—0.4mA | Ta=-20~ +75°C 2.6 3.4
lo,=4mA 0.25 0.4
Voo Low-level output voltage Vcc=4.5V o —BmA 0.35 0.5 \"
L Input current at maximum voltage Veec=5.5V, V=7V 0.1 mA
[ High-level input current Vec=b5.5V, V,=2.7V 20 uA
he Low-level input current Vce=5. 5V, V,=0. 4V —0.1 mA
lo Output current Vce=5. 5V, Vo=2. 25V —30 —112 mA
lce Supply current Vec=b5. 5V 5 1 mA
* : All typical values are at V¢c =5V, Ta=25°C.
MITSUBISHI
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M74ALS131P

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER WITH ADDRESS REGISTER

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vec=5V (Note 1) Vec=4.5~5.5V  (Note 1)
C,_=15pF C_=50pF /’
Unit
Symbol Parameter R.=5000 R,=500Q n
Ta=25C Ta=0~70C Ta=—20~-+75C
Input | Output| Min Typ | Max Min Typ*| Max Min Typ*| Max
fmax Maximum clock frequency| T Y 54 58 48 54 45 54 MHz
teLn - 14 8 15 25 8 15 26
T Y ns
tenL 10 7 12 20 7 12 21
teLn — 10 7 11 20 7 11 21
Propagation time E Y ns
teHL 9 6 1 17 6 1" 18
tpLn — — 7 5 9 15 5 9 16
Ez Y ns
terL 7 5 9 15 5 9 16
* : All typical values are at Voo =5V, Ta=25°C.
Note 1: Measurement circuit (1) The pulse generator (PG) has the following chracteristics:
INPUT Voo OUTPUT PRR=1MHz
T tr=2ns, tf=2ns
Vip=3.5V, V,.=0.3v
PG ‘
but l duty cycle=50%
50Q J; ;[CL R Zo=50Q
(2) Cyincludes probe and jig capacitance.
TIMING REQUIREMENTS (voc=4.5~5.5V, G, =50pF, R,=500Q )
Limits
Symbol Parameter Ta=0~70C Ta=—20~+75C Unit
Min Typ ™| Max Min Typ™| Max
t T “H” 10 4 n 4
W) | pulse width ns
tw(TL) T “L” 10 5 1 5
tsu(p) Setup time in relation to T 1 Da~Dc 14 7 15 7 ns
th(p) Hold time in relation to T 1 Da~Dc 0 -2 1 -2 ns

*: All typical values are at Vcc =5V, Ta=25°C.
t: Transition from low to high (positive edge trigger)
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M74ALS131P

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER WITH ADDRESS REGISTER

TIMING DIAGRAM (Reference level =1.3V)

V——Sk— B E: 41__—3

|
tsu(p) | th(p)

e
S B S S

twirw) | tweo

?

Da~Dc¢

[

tsu(o)| th(o)
IN-PHASE OUTPUT

OUT-OF-PHASE OUTPUT

L

tPHL tehL [
teLH

OUT-OF-PHASE 1
OUTPUT teHL toLn Note 2. The shaded areas indicate the period when the input is permitted

to change for predictable output performance.

]
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M74ALS137P

~ 3-LINE TO 8-LINE DECODER/DEMULTIPLEXER WITH ADDRESS LATCH

DESCRIPTION \

The M74ALS137P is a semiconductor integrated circuit
of a 3-line-to-8-line decoder/demultiplexer with address
latch.

FEATURES

® Address latch capability with latch enable input

® Easy cascade connection with two enable inputs

® Wide operating temperature range (Ta= —20~ + 75°C)
APPLICATIONS

General purpose, for use in industriai and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

When latch enable input E| is low, the data applied to in-
puts Da~ Dc are read into the latch; when it is high, the
latch retains the data.

Using as a decoder, give the address in 3-bit binary
code on inputs Da~Dc, and one output among outputs
Y. ~Y; corresponding to the address is low and the other
seven outputs are all high. In this case, enable input E, is
set high and enable input E; is set low. When E, and E,
are in any other condition, the outputs are high irrespec-
tive of the status of Da~Dc.

When the device is used as a demultiplexer, it func-
tions as a 1-line-to-8-line demultiplexer by making E, and
E, the data inputs and Da ~ Dg the selection inputs.

This deviced is the same as the M74ALS138P except
that it features a iatch function in inputs Da~ Dc.

PIN CONFIGURATION (TOP VIEW)

o~ [1]

DATA INPUTS{ Ds — [Z]

Dc—’E

LATGH ENABLE —
inpUT EL — |4

enaBLe | B2 E
INPUTS
E1 — E

OUTPUT Y7 E

&

GND

€

Lo

T 7T 1T YT 1 7

B

Outline

16P4

Y3 } OUTPUTS

LOGIC DIAGRAM

Da
1

Ds —0—
1

Dc —CD—

L

=

GND
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M74ALS137P -

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER WITH ADDRESS LATCH

a

FUNCTION TABLE (Note 1)

Inputs Outputs
EL E* E* Dc Dsg D4 Yo Yi Yz Ys Ya Ys Yo Y;
X X H X X X H H H H H H H H
X L X X X X H H H H H H H H
L H L L L L L H H H H H H H
L H L L L H H L H H H H H H
L H L L H L H H L H H H H H
L H L L H H H H H L H H H H
L H L H L L H H H H L H H H
L H L H L H H H H H H L H H
L H L H H L H H H H H H L H
L H L H H H H H H H H H H L
H H L X X X Output corresponding to latched address, L, all others, H.
Note 1: X : lrrelevant
* : Address data can be internally latched with Da~Dc and E_ irrespective of the state of E, and E,.
ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \%
V, Input voltage —0.5~+7 v
Vo Output voltage High-level state —0.5~Vce \
Topr Operating free-air ambient temperature range —20~-+75 ‘C
Tstg Storage temperature range —65~-+4150 ‘c
RECOMMENDED OPERATING CONDITIONS
Limits
Symbol Parameter Unit
: Min Typ Max
Vce Supply voltage 4.5 5 5.5 v
Vin High-level input voltage 2 v
Vie Low-level input voltage 0.8 \
lon High-level output current 0 —0.4 mA
loL Low-level output current 0 8 mA
Topr Operating free-air ambient temperature range —20 +75 ‘c
ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted)
| Symbol Parameter ’ Test conditions Limiti Unit
Min Typ Max
Vic Input clamp voltage Veec=4.5V, l,c=—18mA —1.5 \Y
Vou High-level output voltage Veo=4.5V Ta=0~70C 27 3.4 v
lon=—0.4mA | Ta=—20~+75C 2.6 3.4
Vou Low-level output voltage Vee=4.5V lo.=4mA 0.2 0.4 v
loL=8mA 0.35 0.5
I Input current at maximum voltage Vee=5.5V, V=7V 0.1 mA
M High-level input current Vce=5.5V, V,=2.7v 20 rA
he Low-level input current Vee=5. 5V, V,=0. 4V —0.1 mA
lo Output current Vce=D5. 5V, Vo=2. 25V —30 —112 mA
lcc Supply current Vce=5.5V 5 n mA

% : All typical values are at Vcc =5V, Ta=25°C.
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M74ALS137P

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER WITH ADDRESS LATCH

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vee=5V (Note 2) Vcec=4.5~5.5V  (Note 2)
C_=15pF C_=50pF
Symbol Parameter - P - P Unit
R,=500Q R_=500Q
Ta=25C Ta=0~70C Ta=—20~+75C
Inputs | Output| Min Typ Max Min | Typ*| Max Min Typ™*| Max
teLH Da, De| — 12 5 13 20 5 13 21
Y ns
teHL D¢ 10 6 12 20 6 12 21
t — — 7 4 8 12 4 8 13
PLH Ez Y ns
teHL 7 5 9 15 5 9 16
Propagation time
teLn — 10 5 12 17 5 12 18
E: Y ns
temL 9 5 11 15 5 1 16
teLn — — 13 7 14 22 7 14 23
EL Y ns
tenL 13 7 14 20 7 14 21

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

Note 2: Measurement circuit The pulse generator (PG) has the following characteristics:

INPUT  vge  OUTPUT PRR=1MHz
? j tr=2ns, t{=2ns
Vi=3.5V, V, =0.3V
. | OuT duty cycle=50%
50Q

Zo=50Q

lC._ Ry

Cy includes probe and jig capacitance.

TIMING REQUIREMENTS (Voc=4.5~5.5V, G, =50pF, R,.=500Q)

Limits
Symbol Parameter ° Ta=0~70C Ta=—20~-+75C Unit
Min Typ ™| Max Min Typ ™| Max
tw(ED) Pulse width E. “L” 10 4 n 4 ns
tsu(o) Setup time in relation to E( t Da~Dc 10 3 1 3 ns
thip) Hold time in relation to E_ t Da~Dc 5 -1 6 -1 ns -

*: All typical values are at Vcc =5V, Ta=25°C.
1 : Transition from low to high (positive edge trigger)

TIMING DIAGRAM (Reference level =1.3V)

tw(EL)

Da~Dc¢ ]L x(

IN-PHASE OUTPUT

tsu(o)|th(p)

/LR

tsu(o) th(p) tpin [t
IN-PHASE OUTPUT OUT-OF-PHASE
— torL ouTPUT
teHL teLH
OUT-OF-PHASE
OUTPUT
tenL

Note 2: The shaded areas indicate the period when the input is permitted to change for predictable output performance.
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3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

MITSUBISHI ALSTTLs

M74ALS138P

DESCRIPTION

The M74ALS138P is a semiconductor integrated circuit
of a 3-line-to-8-line decoder/demultiplexer with enable
inputs.

FEATURES

® Three types of enable inputs

® 4 to 16 decoder/demultiplexer capability without
adding external components

® Wide operating temperature range (Ta= —20 ~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

Using as a decoder, give the address in 3-bit binary code
on inputs Da~ Dg, and one output among outputs Y,~Y;
corresponding to the address is low and the other seven
outputs are all high. In this case, enable input E, is set
high and enable inputs E, and E; are set low. When E,, E,
and E; are in any other condition, the outputs are high ir-
respective of the status of Da~Dc.

When the device is used as a demultiplexer, it func-
tions as a 1-line-to-8-line demultiplexer by making E,, E,
and E, the data inputs and Da~ D¢ the selection inputs.

In addition to the features of this device the
M74ALS137P and M74ALS131P offer an address latch
function and an address register function respectively.

PIN CONFIGURATION (TOP VIEW)

Da — II——‘ E Vee
DATA INPUTS{ Dy — [2}— Ds A YOD—E -~
oo — [F—{oc  vibi %
B2 — [Aqe2  vop13] — 2
W & Ede bl - o
&1 — [&] vap—{11] —
OUTPUT \7?~—E7: Y7, Ys E*Y_s

ano  [E] T fo]— v

L1 11

Outline 16P4

LOGIC DIAGRAM
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M74ALS138P

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

FUNCTION TABLE (ote 1)

Inputs Outputs
E Ex Do Ds Da Yo Yy Y, Ys Ya Ys Ye Y;
X H X X X H H H H H H H H
L X X X X H H H H H . H H H
H L L L L L H H H H H H H
H L L L H H L H H H H H H
H L L H L H H L H H H H H
H L L H H H H H L H H H H
H L H L L H H H H L H H H
H L H L H H H H H H L H H
H L H H L H H H H H ‘' H L H
H L H H H H H H H H H H L
Note 1: Ex=E,+Es
X : lrrelevant
ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage ] —0.5~+47 \%
v, Input voltage . —0.5~+7 \
Vo Output voltage ) High-level state —0.5~Vcc v
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~+150 c
RECOMMENDED OPERATING CONDITIONS
Limits
Symbol Parameter Unit
Min Typ Max
Vece Supply voltage 4.5 5 5.5 \
Viu High-level input voltage 2 v
Vi Low-level input voltage 0.8 v
loH High-level output current 0 —0.4 mA
loL Low-level output current .0 8 mA
Topr Operating free-air ambient temperature range —20 +75 C
ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°G, unless otherwise noted)
Limits
Symbol ' Parameter Test conditions - ” Unit
Min Typ Max
Vic Input clamp voltage Vee=4.5V, ljc=—18mA —1.5 v
Vou High-level output voltage ‘ Vee=4.5V Ta=0~70C 2.7 3.4 v
lon=—0.4mA | Taq=—20~-+75C 2.6 3.4
Voo Low-level output voltage Veec=4.5V lou=4mA 0.25 0.4 v
loL=8mA 0.35 0.5
L Input current at maximum voltage Vee=b5.5V, vV,=7V 0.1 mA
hin High-level input current ) Vec=b5.5V, V,=2.7V 20 nA
he Low-level input current Veec=5. 5V, V,=0. 4V —0.1 mA
lo Output current Vee=5. 5V, Vo=2. 25V —30 —112 mA
lcc Supply current Vee=5.5V 5 10 mA

% : All typical values are at Vec=5V, Ta=25°C.

MITSUBISHI
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M74ALS138P

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vce=5V (Note 2) Vcec=4.5~5.5V  (Note 2)
C.=15pF C.=50pF
Symbol Parameter RL=500Q R.=5000 Unit
Ta=25T Ta=0~70C Ta=—20~+75C
Inputs | Output| Min Typ | Max Min Typ™| Max Min Typ ™| Max
teLn Da, Dg — 13 6 13 22 6 13 23
Y ns
tor Propagation time Dc_ o 6 i 18 6 " 19
toin EnEz| _ 10 4 1 17 4 1 18
tom Es Y 10 5 12 17 5 12 18 ns
* - All typical values are at Vcoc=5V, Ta=25°C.
Note 2 Measurement clreut TIMING DIAGRAM (Reference level =1.3V)
INPUT Vee  OUTPUT
I T I Da, Dg, D¢ [—1
PG puT BB B ] \ R
50Q

Lote
”L lL .

(1) The pulse generator (PG) has the following characteristics:
PRR=1MHz

tr=2ns, tf=2ns

Viu=3.5V, VvV, =0.3V

duty cycle=50%

Zo=50Q

(2) Cgincludes probe and jig capacitance.

APPLICATION EXAMPLES

4-line to 16-line decoder/demultiplexer

IN-PHASE OUTPUT

teLn

OUT-OF-PHASE
OUTPUT
tene

teHL

teLn

OUTPUTS
r A Y
Y1 Y2 Y3 Y4 Y5 Yg Y7 Yo Y1 Y2 Y3 Y4 Y5 Y6 Y7
M74ALS138P M74ALS138P

E1 E2 E3 Da Dg D¢ Ey E2 E3 Da Dg D¢
! 77 ]
wyr

Da Dg D¢ Dp ;

e e —

INPUTS
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M74ALS160AP

SYNCHRONOUS PRESETTABLE DECADE COUNTER WITH DIRECT RESET

DESCRIPTION
The M74ALS160AP is a semiconductor integrated circuit
of a synchronous presettable decade counter with a

direct reset input. }

FEATURES -

® Direct reset and synchronous load inputs

® Enable inputs and carry output for cascade
connection

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

When the count pulse is applied to clock input T, the
number of count pulse appears in BCD code on Qa~ Qo
synchronized with the count pulse. Counting occurs as T
changes from low-level to high-level.

Preset is synchronized with the count pulse. Irrespec-
tive of the enable inputs Ep and Er, Da~Dp signals ap-
pear on Qa~Qp when load input LOAD is set low and T
changes from low to high.

When a value greater than 9 is preset, counting will be
executed as shown in the state diagram.

When direct reset Rp is set low, irrespective of other
inputs, reset occurs asynchronously and Qa~Qp
become low.

Carry output RCO becomes high only when Qa, Qp
and Er are high. Ep, Et and RCO are used when counters
are connected in synchronous cascade connection and
made a 10" counter.

PIN CONFIGURATION (TOP VIEW)

CARRY
OUTPUT

OUTPUTS

4
DIRECT RESET 7~
ineuT RO E—_(L 6] Voo

cLock NPT T — [Z}T ‘5ol iE] — Rco

Da — | 3}—Da QA—E—'QA

Dg — |4}—De QB_E_’QB
DATA INPUTS

Dc — |5H{Pc QC_E—’ Qc

o0+ [F{or anl {10 ~ ar

ENABLE INPUT  Ep — [7]

]

GND

EP ET - +— E.
| LoaD ] T

Outline 16P4

ENABLE
INPUT

?—E «— LOAD LOAD

INPUT

STATE DIAGRAM

LOGIC DIAGRAM

o %J————:D

%
g 2

- Voo

14) Qa

._O_.

13) Qe

12 Qc

11) Qp

15) RCO

- e
. ‘_1_\ D1
10 TRD
Dc :D ——
== L o]
- T 1 Ro
=0 L
LOAD \——% D1
| T, 0
Ep (7 ) 1 Ro l
Do —J
Er @ —cDo—‘ JD
1
T Ro

@—0o—

8) GND
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M74ALS160AP

SYNCHRONOUS PRESETTABLE DECADE COUNTER WITH DIRECT RESET

FUNCTION TABLE (Note 1)
Inputs Outputs
Ro LOAD Er Ep T Qa Qs Qc Qp RCO
L X X X X L L L L L
H L L X t L
H L H X t Da Do De Po L*
H H H H t Count L*
H H L X X Inhibit counting L
H H H L X Inhibit counting L*
Note 1: t - Transition from low to high (positive edge trigger)
* : RCO, usually low, becomes high when Qa, Qp and Er are high, i.e., RCO = Qa®*Qp®Er.
X : Irrelevant

TIMING DIAGRAM

L I
T e
B
B | | I S
| |
g | 1 l 1
@I LU
! l
Q71 | M1 |- i
—_ ] H_‘
Qe —p—4 !
Q™ | | — |
i l
RCO L H 1 |
i pzeo o 1 23 |
RESET PRESET  COUNT " INHIBIT COUNTING

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+47 v
vV, Input voltage ' —0.5~+47 \Y%
Vo Output voltage High-level state —0.5~Vcc \
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~-+150 c
RECOMMENDED OPERATING CONDITIONS
Limits

Symbol Parameter Unit

Min Typ Max
Vee Supply voltage 4.5 5 5.5 \
Vin High-level input voltage 2 \
Vi Low-level input voltage 0.8 \
lon High-level output current 0 —0.4 mA
loL Low-level output current 0 8 mA
Topr Operating free-air ambient temperature range —20 +75 c
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M74ALS160AP

SYNCHRONOUS PRESETTABLE DECADE COUNTER WITH DIRECT RESET

\

ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Limits
ymbo Parameter Test diti Unit
est conditions Min Typ* | Max
Vic Input clamp voltage Vec=4.5V, liIc=—18mA —1.5 v
. Veo=4.5V Ta=0~70C 2.7 3.4
Vohn High-level output voltage v
lon==—0.4mA | Ta=—20~+75C 2.6 3.4
loL=4mA 0.25 | 0.4
Voo Low-level output voltage Vec=4.5V \%
R lo,=8mA 0.35 0.5
Vee=5.5V LOAD, T, Er 0.2
1 Input current at maximum voltage — mA
V,=7V D, Dg, Dc, Doy Epy Ro 0.1
Vee=5.5V LOAD, T,E 40
™ High-level input current e il — prA
Vi=2.7v Da, Dg, Dc, Do, Epy Ro 20
Iy Low-level input current Vece=5.5V, V,=0. 4v —0.2 mA
Q.~Q —30 —112
lo Output current A ° Vee=5. 5V, Vo=2. 25V mA
RCO —15 —70
lec Supply current Vee=>5. 5V 12 21 mA
* : All typical values are at Voc =5V, Ta=25°C.
SWITCHING CHARACTERISTICS
Test conditions/Limits
Vec=4.5~5.5V  (Note 2)
C_=50pF
Symbol Parameter LT Unit
R =500Q
Ta=0~70C Ta=—20~+75C
Input |Outputs| Min Typ* | Max Min Typ *| Max
fmax Maximum clock frequency T Qa~Qp| 30 52 28 52 MHz
t 8 17 26 8 17 27
PLH T RCO ns
tenL 7 16 23 7 16 24
t 4 8 15 4 8 16
PLH T Qa~Qp ns
teHL L 6 12 17 6 12 18
Propagation time
t 3 9 17 3
Ly Er | RCO 18 ns
teHL 3 8 13 3 8 14
teHL Ro |Qa~Qo 8 13 24 8 13 2 ns
tonL Ro | RCO | 11 18 28 " 18 29 ns
% : All typical values are at Vcc =5V, Ta=25°C
Note 2: Measurement circuit (1) The pulse generator (PG) has the following characteristics:
INPUT  Vec  OUTPUT PRR=1MHz
T tr=2ns, tf=2ns
‘ Viu=3.5V, Vv, =0.3V
PG out l duty cycle=50%
50Q ’J’ CL3RL Zo=50Q .
;L 7 (2) Cvincludes probe and jig capacitance.
MITSUBISHI
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M74ALS160AP

SYNCHRONOUS PRESETTABLE DECADE COUNTER WITH DIRECT RESET

TIMING REQUIREMENTS (voc=4.5v~5.5V, C_=50pF, R,=500Q)

Limits
Symbol Parameter Ta=0~70C Ta=—20~+75C Unit
Min Typ ™| Max Min Typ *| Max
twiTH) T “H” 16.5 17.5 3
tw(TL) Pulse width T L 16.5 17.5 ns
tw(Fp) Ro “L” 15 16
tsu(o) Da~Do 15 10 16 10
tsu({oap LOAD “L” 15 10 16 10
su(LoaD) Setup time before T 1 ns
tsu(e) Ep, Er 20 12 21 12
tsu(RG) Ro “H” (inactive) 10 5 1 5
thip) Da~Dp -8 1 -8
th(ioap) | Hold time after T 1 LOAD “L” 0 -7 1 -7 ns
th(e) Ep, Ev 0 -12 1 -12
* All typical values are at Vgg =5V, Ta=25°C.
t - Transition from low to high
TIMING DIAGRAM (Reference level =1.3V)
tw(Th) ) tw(TL)
— : [—\___]Z
T —
Ay Qe Q. Q Cos \\\\X\\K / / /
Ar Br 'Cr (o]
RCO LOAD
teLn teHL
tsu(p) th(o) tsu(p) tho)
tsu (LoAD) th(LOAD)
tw(Ro) (_.__
T A
E ﬁ‘ 71 _ l—\__i
tsu(Rp)
T e ), T\\\\\\ ;&( 76/
tsu(e) th(e) tsu(e) the)
s Qe Qc, Q . . .
gege Qe Qo Note 3: The shaded areas indicate the period when the input is
teHL permitted to change for predictable output performance
« |
RCO
tpLH tPHL
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M74ALS161AP

SYNCHRONOUS PRESETTABLE 4-BIT BINARY COUNTER WITH DIRECT RESET

DESCRIPTION

The M74ALS161AP is a semiconductor integrated circuit
of a synchronous presettable 4-bit binary (hexadecimal)
counter with a direct reset input.

FEATURES

® Direct reset and synchronous load inputs

® Enable inputs and carry output for cascade
connection

® Wide operating temperature range (Ta= —20~ +75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

When the count pulse is applied to clock input T, the
number of count pulse appears in 4-bit binary code on
Qa~Qp synchronized with the count pulse. Counting
occurs as T changes from low-level to high-level.

Preset is synchronized with the count pulse. Irrespec-
tive of the enable inputs Ep and Er, Da~Dp signals ap-
pear on Qa~Qp when load input LOAD is set low and T
changes from low to high.

When direct reset Rp is set low, irrespective of other
inputs, reset occurs asynchronously and Qa~Qp
become low.

Carry output RCO becomes high only when Qa~Qp
and Er are high. Ep, Er and RCO are used when counters
are connected in synchronous cascade connection and
made an n-bit counter. '

DIRECT RESET
INPUT

CLOCK INPUT

DATA INPUTS

ENABLE INPUT

PIN CONFIGURATION (TOP VIEW)

o
G
oa —[3]
po —[A]
pe —[3]
oo —[6]
e — [7]

eno B

B

Rp
T Rco

_.1

—

Qs

-

-

. Qe
Qo

Ep Ev
LOAD

Vce

16)
CARRY
E — RCO outpuT

4] o
-

OUTPUTS
12 — Qc
11— Qp
- &

E <+— LOAD LOAD INPUT

ENABLE
INPUT

Outline 16P4

LOGIC DIAGRAM

®

Vee

14) Qa

B

i T
S—
T
D 1 1) Qp
TR
]
i5) RCO
- 8) GND
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M74ALS161AP

SYNCHRONOUS PRESETTABLE 4-BIT BINARY COUNTER WITH DIRECT RESET

FUNCTION TABLE (note 1)
Inputs Outputs
Ro LOAD Er Ep T Qa Qe Qc Qp RCO
L X X X X L L L L L
H L L X 1 b b b b L
H L H x 1 A 8 C D L*
H H H H 1 Count L*
H H L X X Inhibit counting L
H H H L X [nhibit counting L*
Note 1. t : Transition from low to high (positive edge trigger)
* @ RCO, usually low, becomes high when Qa~Qp and Er are high, i.e., RCO = Qa*Qp*Qc*Qp*Er.
X - lrrelevant
TIMING DIAGRAM
R L]
|
LOAD ]
| T
Da __|__|_I_|' T
o L R
I -
o I R
! | e ———— =
e R
I I LSy i S U
T LT L L L L LU
| [
Ep 1 [ |—_r—
[ ' 1
Er [ ) ]
I —Tth |
Il LU 11
— | |
Qe__ 3 : ] J L I
I
0Ify | f———1 |
1! T
@=T7 | |
et f
] 1
RSO 1 Iy 1 !
1 } }IE 1314 15 0 1 2
! r T =1
RESET PRESET COUNT INHIBIT COUNTING
ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \Y
v, Input voltage —0.5~+7 \
Vo Output voltage High-level state —0.5~Vce v
Topr Operating free-air ambient temperature range —20~-+75 ‘C
Tstg Storage temperature range —65~-+150 ‘C
RECOMMENDED OPERATING CONDITIONS
Limits
Symbo! Parameter Unit
Min Typ Max
Vece Supply voltage 4.5 5 5.5 \
Vin High-level input voltage 2 A\
Vie Low-level input voltage 0.8 \
lon High-level output current ' 0 —0.4 mA
lov Low-level output current 0 8 mA
Topr Operating free-air ambient temperature range —20 +75 c
MITSUBISHI
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M74ALS161AP

SYNCHRONOUS PRESETTABLE 4-BIT BINARY COUNTER WITH DIRECT RESET

'

ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)

Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
Vic Input clamp voltage Vec=4.5V, |[c=—18mA —1.5 \"
Vgc=4.5V Ta=0~70C 2.7 3.4
Vou High-level output voltage = v
lonw=—0.4mA | Tq=—20~+75C 2.6 3.4
v Low-level output volt Voo=4.5V lou=4mA 0.25 | 0.4 v
ow-level output voltage =4,
oL P 9 ce loL=8mA 0.35 | 0.5
. Vee=5.5V LOAD, T, E; 0.2
L Input current at maximum voltage — mA
V,=7V D, Dg, Dy Doy Epy Rp 0.1
Vee=5.5V LOAD, T, Er 40
I High-level input current — nA
Vi=2.7V Da, Dg, Dc, Do, Er, Ro 20
e Low-level input current Vce=5. 5V, V,=0. 4V —0.2 mA
QA""QD —30 —112
] Output current Vee=5.5V, Vo=2. 25V mA
° RCO e ° —15 —70
lec Supply current Vce=5.5V 12 21 mA
% : All typical values are at Vcc =5V, Ta=25°C.
SWITCHING CHARACTERISTICS
Test conditions/Limits
Vec=4.5~5.5V (Note 2)
C_=50pF
Symbol Parameter Unit
R_.=500Q
Ta=0~70C Ta=—20~+75C
Input |Outputs| Min Typ ™| Max Min Typ ™| Max
fmax Maximum clock frequency T |Qa~Qo| 30 52 28 52 MHz
t 8 17 26 8 17 27
PLH T RCO ns
teuL 7 16 23 7 16 24
t 4 8 15 4 8 16
- TG 17 6 | 12 18 ne
tere Propagation time 7 3 o 18
3 9
teLn Er | RCO ns
teHL 3 8 13 3 8 14
tenL Ro [Qa~Qo 8 13 24 8 13 25 ns
touL Ro | RCO | 11 18 28 1 18 29 ns

*: All typical values are at Vgc =5V, Ta=25°C.

Note 2: Measurement circuit

INPUT Ve

|
il

50Q

OUTPUT

lCl_

R

(1) The pulse generator (PG) has the following characteristics:

PRR=1MHz

tr=2ns, tf=2ns
Vin=3.5V, V,.=0.3v
duty cycle=50%
Z2o=50Q

(2) Cyincludes probe and jig capacitance.

2—80

MITSUBISHI
ELECTRIC



MITSUBISHI ALSTTLs

M74ALS161AP

SYNCHRONOUS PRESETTABLE 4-BIT BINARY COUNTER WITH DIRECT RESET

TIMING REQUIREMENTS (vcc=4.5v~5.5v, G, =50pF, R_=500Q )

Limits
Symbol Parameter Ta=0~70C Ta=—20~+75C Unit
Min Typ *| Max Min Typ *| Max

twiTh) T “H” 16.5 3 17.5

tw(TL) Pulse width T “L” 16.5 9 17.5 ns
tw(FB) Ro “L” 15 4 16 4

tsu(o) Da~Do 15 10 16 10

tsu(LGAB) Setup time before Tt LOAD "L 1 10 16 10 ns
tsu(e) Ep, Er 20 12 21 12

tsu(AD) Rp “H” (inactive) 10 5 n 5

th(p) Da~Dp -8 1 -8

th(Coap) | Hold time after T 1 LOAD “L” 0 —7 1 —7 ns
thee) Ep, Er 0 -12 1 -12

*: All typical values are at Vgc =5V, Ta=25°C.

t : Transition from low to high

TIMING DIAGRAM (Reference level =1.3V)

twith)

tw(TL)

e

Qa, Qg Qcy Qo
RCO

|

teLH

tw(Rp)

tenL

P

&)

/

tsu(Rp)

Qa, Qs Qc: Qp
RCO

Er

RCO

| terL

4

terL

S AN
e | 7

tsu(o) tsu(o) th(o)
tsu(LGAD) th(LOAD)

B W
j&\\\\\\% {/

tsu(e) the)

=1

th(p)

Ep, Et

tsu(e) th(e)

Note 3: The shaded areas indicate the period when the input is
permitted to change for predictable output performance.
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M74ALS162AP

FULLY SYNCHRONOUS PRESETTABLE DECADE COUNTER

DESCRIPTION

The M74ALS162AP is a semiconductor integrated circuit
of a synchronous presettable decade counter with a syn-
chronous reset.

FEATURES

® Synchronous reset and load inputs

® Enable inputs and carry output for cascade
connection

® Wide operating temperature range (Ta= —20~ +75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment. '

FUNCTIONAL DESCRIPTION

When the count pulse is applied to clock input T, the
number of count pulse appears in BCD code on Qa~Qp
synchronized with the count pulse. Counting occurs as T
changes from low-level to high-level.

Preset is synchronized with the count pulse. Irrespec-
tive of the enable inputs Ep and Er, Da~Dp signals ap-
pear on Qa~Qp when load input LOAD is set low and T
changes from low to high.

When a value greater than 10 is preset, the count will
be executed as shown in the state diagram.

When reset R is set low, and T changes from low to
high, reset occurs synchronously and Qa~Qp become
low.

Carry output RCO becomes high only when Qa~Qp
and Er are high. Ep, Er and RCO are used when counters
are connected in synchronous cascade connection and
made a 10" counter.

PIN CONFIGURATION (TOP VIEW)

RESET INPUT R —
CLOCK INPUT T —
Da —
Dg —

DATA INPUTS
Dc —
Dp —
ENABLE INPUT Ep —

GND

16 Vcc

CARRY
—15] — RGO Gyrpur

17 — aa
3] — s
—17 - ac
1] — a0

OUTPUTS

Er[—10] « Er ENABLE INPUT

O—

-+ oo
EHo. o
[Hoe e
EHoe ac
[EHee @0
o ey
(]

[9] - LOAD Loap npuT

Outline 16P4

STATE DIAGRAM

LOGIC DIAGRAM

) ) - ' Vee
Da . ;
% D Eﬁ—ﬁ — i% o
—qT
05%3—13 — |
H D1 éQB
-
°c%’>—:o —
| S N #)
T
DD [ — .
oAb (9) 1
R (D)—D s D 1}3—(@D) @
47 0
Er (7) —’ :
Er (19 ! = ,Tl]@aco
T

MITSUBISHI

2—82

ELECTRIC




MITSUBISHI ALSTTLs

M74ALS162AP

FULLY SYNCHRONOUS PRESETTABLE DECADE COUNTER

FUNCTION TABLE (note 1)

Inputs Outputs
R LOAD Er Ep T Qa Qs Qc Qp RCO
L X X X t L L L L L
H L L X -t o o o o L
H L H X T A B C D L*
H H H H t Count L*
H H L X X Inhibit counting L
H H H L X Inhibit counting L*
Note 1: t : Transition from low to high (positive edge trigger)
* : RCO, usually low, becomes high when Qa, Qp and Ey are high, 1.e., RCO = Qa*Qp*Er.
X : lrrelevant
TIMING DIAGRAM
R
]
l
[
1
T
|
!
|
I
I
LZ 8 9 0 1 2 3, J
RESET PRESET  COUNT " INHIBIT COUNTING
ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vce Supply voltage —0.5~+7 v
V, Input voltage —0.5~+7 \Y
Vo Output voltage High-level state —0.5~Vce \"
Topr Operating free-air ambient temperature range —20~+475 c
Tstg Storage temperature range —65~-+150 c
RECOMMENDED OPERATING CONDITIONS
Limits
Symbol Paramet Unit
4 meter Min Typ Max
Vece Supply voltage 4.5 5 5.5 v
Vin High-level input voltage . 2 \
Vie Low-level input voltage 0.8 \"
lon High-level output current 0 —0.4 mA
loL Low-level output current 0 8 mA
Topr Operating free-air ambient temperature range —20 +75 c
MITSUBISHI
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FULLY SYNCHRONOUS PRESETTABLE DECADE COUNTER
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M74ALS162AP

ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted)

Limits Unit
| Param Test conditions ni
Symbo arameter vin Typ*| Max
Vic Input clamp voltage Vee=4.5V, lc=—18mA —1.5 v
Hiahdevel | Vec=4.5V Ta=0~70"C 2.7 3.4 v
V, -level output voltage
on ¢ P 9 low=—0.4mA | Ta=—20~+75C | 2.6 | 3.4
Low-level output volt Voe=4.5V loy=4mA 0.25 | 0.4 v
V. ow-level output voltage =4,
ot P 9 e loL=8mA 0.35 | 0.5
Vee=5.5V LOAD, T, Er 0.2
I Input current at maximum voltage = mA
V,=7V Da, Dy Dy Doy Es R 0.1
Vee=>5. 5V LOAD, T, Ey 40
b High-level input current — zA
Vv,=2.7V Da, De, D¢y Doy Ep R 20
e Low-level input current Vee=D5. 5V, V,=0. 4V —0.2 mA
Qa~Qp —30 —112
| Output current Vee=5.5V, Vo=2.25V mA
° " RCO e °© —15 —70
lcc Supply current Vee=b. 5V 12 21 mA
% : All typical values are at Voc =5V, Ta=25°C.
SWITCHING CHARACTERISTICS .
Test conditions/Limits
Voc=4.5~6.5V  (Note 2)
C_=50pF
Symbol Parameter - P Unit
. R_ =500Q 1
Ta=0~70"C Ta=—20~-+75C
Input |Outputs| Min Typ *| Max Min Typ *| Max
fmax Maximum clock frequency T Qa~Qp| 30 28 MHz
t 8 26 8
el T | rco : 2 ns
teHL 7 23 7 24
tein Propagation time T |Q.~Qo 4 15 4 16 ns
teHL 6 17 6 18
t 3 17 3 18
FLh Er | RCO ns
teHL 3 13 3 14

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

Note 2: Measurement circuit

INPUT Vee  OUTPUT

T I

PG

DUT .I-C
, ok

Ru

(1) The pulse generator (PG) has the following characteristics:

PRR=1MHz

ty=2ns, tf{=2ns
Viu=3.5V, V,; ;=0.3V
duty cycle=50%
Zo=50Q

(2) Cyincludes probe and jig capacitance.

2—84
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M74ALS162AP

FULLY SYNCHRONOUS PRESETTABLE DECADE COUNTER

TIMING REQUIREMENTS (Vcc=4.5V~5.5V, G, =50pF, R, =500Q )

Limits
Symbol Parameter Ta=0~70C Ta=—20~+75C Unit
Min Typ *| Max Min Typ*| Max
twirn) Pulse width TR 165 7.5 ns
twirL) T “L” 16.5 17.5
tsu(o) Da~Dp 15 16
tsu(Loap) LOAD “L” 15 16
tsu(RL) | Setup time before T 1 R “L” 15 16 ns
tsu(Rn) R “H” (inactive) 10 1
tsu(e) Ep, Er 25 26
th(o) Da~Dp 0 1
th(ioan) Hold time after T EOAD L 0 ! ns
thR) R “L” 0 1
th(e) Ep, Ex 0 1

%*: All typical values are at Vgc =5V, Ta=25°C.
t : Transition from low to high

TIMING DIAGRAM (Reference level = 1.3V)

tw(Th) twiro

T i s N
oponcc, e j\\\\\\\k 1/

teLn teHL

tsucrm) tsu@w)  th(R)
tsuo) th(o) tsuip)  thio)

tsu(Loap) th(Loap)

XF\\\\\\\\XV 1/

]
tsute) thee) tsute) thee)

Note 3: The shaded areas indicate the period when the input is
permitted to change for predictable output performance.
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3
MNAL M74ALS163AP

@3@‘&%& ke
“o‘ac: ’:(\ \;\‘f‘" e
= FULLY SYNCHRONOUS PRESETTABLE 4-BIT BINARY COUNTER

DESCRIPTION
The M74ALS163AP is a semiconductor integrated circuit PIN CONFIGURATION (TOP VIEW)

of a synchronous presettable 4-bit binary (hexadecimal)
counter with a synchronous reset input.

_ E S :I
RESET INPUT R — |1 16| Vcc
FEATURES , 4 cany
® Synchronous reset and load inputs ctock INeuT T — 2T ‘Rcol—{15] = RSO gurpur
® Enable inputs and carry output for cascade ' on ~[E}oa aa {17 —~ aa
connection ”E_D P - B
® Wide operating temperature range (Ta= —20~ +75°C) | pata inputsd P s e *{ ourputs
) oc ~[5pc ac}H1g— ac
APPLICATIONS o _ PSRN - B P I
General purpose, for use in industrial and consumer
digita' equipment_ ENABLE INPUT Ep — E‘- ECOAST —110] «— Er ENABLE INPUT
GND 8 U 19] « COAD LOAD INPUT
FUNCTIONAL DESCRIPTION ]
When the count pulse is applied to clock input T, the
number of count pulse appears in 4-bit binary code on
Outline 16P4

Qa ~Qp synchronized with the count pulse. Counting oc-

curs as T changes from low-level to high-level.

Preset is synchronized with the count pulse. Irrespec-
tive of the enable inputs Ep and Er, Da~Dp signals ap-
pear on Qa~Qp when load input LOAD is set low and T
changes from low to high.

When reset R is set low and T changes from low to
high, reset occurs synchronously and Qa~Qp become
low.

Carry output RCO becomes high only when Qa~Qp
and Er are high. Ep, Er and RCO are used when counters
are connected in synchronous cascade connection and
made an n-bit counter.

LOGIC DIAGRAM

MITSUBISHI
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M74ALS163AP

FULLY SYNCHRONOUS PRESETTABLE 4-BIT BINARY COUNTER

FUNCTION TABLE (note 1)

Inputs Outputs
R LOAD Er Ep T Qa Qs Qc Qo RCO
L X X X t L L L L L
H L L X 1 o L
D D D
H L H X T A B C D L*
H H H H t Count L*
H H L X X Inhibit counting L
H H H L X Inhibit counting L*
Note 1: 1 : Transition from low to high (positive edge trigger)
* : RCO, usually low, becomes high when Qa~Qp and Er are high, 1.e., RCO=Qa*Qg*Qc*QpeEr.
X : lrrelevant
TIMING DIAGRAM
T
LOAD t L]
I -—
oA T
Ds ___:__E:‘_'_‘_‘_'___i R
oc [ v T T
| ! e
Do _' | e e e e
1 |
AU S I I Y I Iy 6
| |
Be 1] | R
| X |
B 1V 1 | I
_____ 1o |
QT a1 LU
T 1
Qe_—_ 7 0 [ LN
_—a ! [
Qc_ _ _ _ 1 |
N | | i
Qo _ _ _ ] |
1 t
RCo L I
+ 2 13 14 15 0 1 2 1
RESET PFIlESET COUNT ~ INHIBIT COUNTING
ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \
\A Input voltage —0.5~+7 v
Vo Output voltage High-level state —0.5~Vce v
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~-+150 c

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Limits Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 v
Viu High-level input voltage 2 v
Vio Low-level input voltage 0.8 \
lon High-level output current 0 —0.4 mA
loL Low-level output current 0 8 mA
Topr Operating free-air ambient temperature range —20 +75 c
MITSUBISHI
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M74ALS163AP

FULLY SYNCHRONOUS PRESETTABLE 4-BIT BINARY COUNTER

ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)

Limits .
Symbol Parameter Test conditions Unit
Min Typ *| Max
Vic Input clamp voltage Vec=4.5V, lic=—18mA —1.5 \"
, Vcc=4.5V Ta=0~70C 2.7 3.4
Vou High-level output voltage v
lon=—0.4mA | Ta=—20~+75TC 2.6 3.4
lo,=4mA 0.25 0.4
Voo Low-level output voltage Vec=4.5V \
lo,=8mA 0.35 0.5
. Vec=5.5V LOAD, T, Ex 0.2
I Input current at maximum voltage — mA
V=7V Das Dg, Dc, Dp, Ep, R 0.1
. . Vcec=5. 5V LOAD, T, Er 40
hn High-level input current — zA
' vi=2.7V D, Dg, D, Dps Epy R 20
he Low-level input current Vce=5. 5V, V,=0. 4v —0.2 mA
Qa~Q —30 —12
o Output current A -0 Vee=5. 5V, Vo=2. 25V mA
RCO —15 —70
lcc Supply current Vce=5. 5V 12 21 mA
% : All typical values are at Vcc =5V, Ta=25°C
SWITCHING CHARACTERISTICS
Test conditions/Limits
Vec=4.5~5.5V  (Note 2)
C_=50pF
Symbol Parameter - P Unit
R_.=500Q
. Ta=0~70C Ta=—20~+75C
Input |Outputs| Min Typ *| Max Min Typ™*| Max
fmax Maximum clock frequency T Qa~Qp 30 28 MHz
teLH 8 26 8 27
T RCO ns
teHL 7 23 7 24
ten Propagation time T la.~ao 4 15 4 16 e
teHL 6 17 6 18
t 3
PLH E, RCO 3 17 18 ns
tpHL 3 13 3 14

% : All typical values are at Vcc =5V, Ta=25°C.

Note 2: Measurement circuit

INPUT Vee  OUTPUT

I I

E

50Q ’JT

'J'CL Ry
T

(1) The pulse generator (PG) has the following characteristics:

PRR=1MHz

tr=2ns, t{=2ns
Vin=3.5V, V,;=0.3Vv
duty cycle=50%
Zo=50Q

(2) Ciincludes probe and jig capacitance.
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M74ALS163AP

FULLY SYNCHRONOUS PRESETTABLE 4-BIT BINARY COUNTER

TIMING REQUIREMENTS (Vcc=4.5V~5.5V, G, =50pF, R =500Q)

Limits
Symbol Parameter Ta=0~70C Ta=—20~+75C Unit
Min Typ* | Max Min Typ*| Max
WM | pyise width TR 165 75 ns
tw(TL) T "L 16.5 17.5
tsu(o) Da~Dp 15 16
tsu(LoaD) LOAD “L” 15 16
tsu(AL) | Setup time before T t R “L” 15 16 ns
tsu(AH) R “H” (inactive) 10 1
tsu(e) Ep, Ev 25 26
thio) Da~Dp 0 1
t(EOAD) | o1 time after T 1 LOAD "L” 0 ! ns
th(r) R “L” 0 1
th(e) Ep, Er 0 1

*: All typical values are at Vecc =5V, Ta=25°C
t . Transition from low to high

TIMING DIAGRAM (Reference level = 1.3V)

twirw)  twiTn) T 7%!

—
/

T __]
Da.Dg.Dc, Do
R, LOAD \“ 7
Qa, Qe Qc, Qo
RCO
teLn terL tsu(rr) tsu@L)  th@
tsu(p) th(o) tsuio  thio)

tsu(Coap) th(toab)

‘. 7{_—_5§ : __jz——_\__j[_

- L o

tsu(e) th(e) tsuce) thee)

Note 3: The shaded areas indicate the period when the input is
permitted to change for predictable output performance.
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M74ALS240P

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (INVERTED)

DESCRIPTION

The M74ALS240P is a semiconductor integrated circuit
consisting of two blocks of buffers with 3-state inverted
outputs and independent output control for each block.

FEATURES

® In-phase output control inputs (10C, 20C)

® High fan-out, 3-state output (lo. =24mA, lon = —15mA)
® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION
When output control input OC is low-level, and if input A
is low, then output Y is high. If Ais high, Y is low. When
OCis high, Y, ~Y, are in high-impedance state irrespec-
tive of the status of A. ‘ -

The outputs of all eight buffers can be simultaneous-
ly controlled by connecting 10C and 20C. The outputs
can be terminated with a load resistor of not less than

PIN CONFIGURATION (TOP VIEW)

ouTPUT \
CONTROL 100—»E~:[>— 20 Voo
INPUT OUTPUT
INPUT 1A —-E—l ; < }»E — zﬁfortmm
, NPUT
outPUT 24 +— 3] 18] — 1v1 outpur
INPUT  1A2 "E&\ %E < 2A4 INPUT
OUTPUT 2Y3 <—[5: [16] — 1v2 outpur
INPUT 1A3 —[6 —[;\%-E « 2A3 INPUT
outPUT 2Y2 +—[7 \ [12] — 1v3 outpur
INPUT 1A4 —[8 [13] - 2A2 puUT
outpuT 2v1 + 9] [12] — 1v4 outpur
GND E \%E «— 2A7 INPUT

Outline 20P4

FUNCTION TABLE (Note 1)

1330. Inputs ’ Output
The low-power version of M74ALS240P, the A oc Y
M74ALS1240P, is also available. L L H
H L
X z
Note 1: Z : High-impedance state
X : lrrelevant
CIRCUIT SCHEMATIC (EACH BUFFER)
1T ]% ©Vee
25Kk S 40k S35k 30k 2 4k %30k 50
f<¢ oY
' VL—K' 2kS 3k x
>‘"< . TZOK
$30k
— GND
y ¥ *‘ Y
= TO EACH BUFFER
UNIT Q
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M74ALS240P

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (INVERTED)

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 v
v, Input voltage —0.5~+7 v
Vo Output voltage High level state or high impedance state —0.5~++5.5 v
Topr Operating free-air ambient temperature range —20~-+75 c
Tstg Storage temperature range —65~-+150 c
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
Min Typ Max
Vce Supply voltage 4.5 5 5.5 \
Vin High-level input voltage 2 \4
Vo Low-level input voltage 0.8 v
lon High-level output current 0 —15 mA
loL Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 +75 c
ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)
Symbol Parameter Test conditions Limits Unit
Min Typ *| Max
Vic Input ctamp voltage Vee=4.5V, |c=—18mA —1.5 v
Vou High-level output voltage Veo=4.5V lon="—3mA 2.4 3.2 v
lon=—15mA 2.0
VoL Low-level output voltage Vce=4.5V lo.=12mA 0-25 0.4 v
lor=24mA 0.35 0.5
lozn Off-state high-level output current Vce=b5.5V, Vo=2.7V 20 nA
lozL Off-state low-level output current Vec=5. 5V, Vo=0. 4V —20 nA
B Input current at maximum voltage Vce=5. 5V, V\=7V 0.1 mA
hu High-level input current Vcec=5.5V, V\=2.7V 20 #A
e Low-level input current Vce=D5.5V, V,;=0. 4V —0.1 mA
lo Output current Vee=5.5V, Vo=2. 25V —30 —112 mA
lccH Supply current, all outputs high Vce=b. 5V . 6 10 mA
lecL Supply current, all outputs low Vee=5.5V 13 22 mA
lccz Supply current, all outputs disabled Vee=5.5V 15 25 mA
* : All typical values are at Vcc =5V, Ta=25°C
MITSUBISHI
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M74ALS240P

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (INVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vec=4.5~5.5V (Note 2)
C_=50pF
Symbol Parameter R;=500Q Unit
Rz=5009
Ta=0~70C Ta=—20~+75C
Input | Output | Min Typ *| Max Min Typ *| Max
t 3 6 10 3 6 n
PLH Propagation time A Y ns
teHL 2 5.5 9 2 5.5 10
t J— 5 10 15 5 10 16
Pzn Output enable time ocC Y ns
tpzL 5 13 18 5 13 19
tenz — 2 6 10 2 6 1
Output disable time ocC Y ns
tp2 3 9 16 3 9 17
* . All typical values are at Vgc =5V, Ta=25°C
Note 2: Measurement circuit (1) The pulse generator (PG) has the following characteristics: [ parameter S,
PRR=1MHz Open
INPUT Vee OUTPUTg v 2 °
7 T s tr=2ns, t{=2ns tonL Open
. . Viy=3.5V, V,(=0.3V tozn Open
Closed
our duty cycle=50% tpze
' tenz Open
50Q CL3R: Zo=50Q
teLz Closed
(2) Crincludes probe and jig capacitance
TIMING DIAGRAM (Reference level =1.3V)
S )
Y
tene, teLn
oc A '
tezL torz| |
oc
Y 0.3v
=
‘ MITSUBISHI '
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M74ALS241P

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED)

MITSUBISHI ALSTTLs

DESCRIPTION

The M74ALS241P is a semiconductor integrated circuit
consisting of two blocks of buffers with 3-state
noninverted outputs and independent output control for
each block.

FEATURES

® Complementary output control inputs (1 oC, 200)

® High fan-out, 3-state output (loL =24mA, lon = —15mA)
® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

When output control input 10C is low-level, and if input
1A is low, then output 1Y is low. If 1A is high, 1Y is high.
When 20C is high and input 2A is low, then output 2Y is
low, but if 2A is high then 2Y is high. If 10C and 20C are
high and low respectively, then all outputs are in high-
impedance state.

The device can be used as a 4-bit two-way bus driver
by connecting 10C and 20C, 1A and 2Y, 2A and 1Y
respectively. The outputs can be terminated with a load
resistor of not less than 133Q.

The low-power version of M74ALS241P, the
M74ALS1241P, is also available.

PIN CONFIGURATION (TOP VIEW)

OUTPUT

ooy 100~ L
INPUT 1A} — E—S
outPUT 2v4 +— [3]
INPUT 1A7 — E.&
outRuT 2v3 «— [5]
INPUT  1A3 — E_[;
outPUT 2v2 «— [7]

INPUT 1A4 — E

OUTPUT 2Yy +—

9
GND E

\/

E Vce
~<Hg] - 20¢ CoNTROL

INPUT
18] — 1v; outpuT

=
o |
=

— 2A4 INPUT

— 1Y2 OUTPUT

«— 2A3 INPUT

—
o |
[ERE

14| — 1Y3 OUTPUT

E +— 2A2 INPUT

— 1Y4 OUTPUT

— 2A1 INPUT

ars

Outline 20P4

CIRCUIT SCHEMATIC (EACH BUFFER)

%2 A0k g 35K
Sk 2 10k

—0 Vee
é 30k é 4K 30k >0

30k

i

I

O GND

T = TO EACH BUFFER

UNIT @
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M74ALS241P

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED)

FUNCTION TABLE note 1)
Inputs Output Inputs Output
1A 10C Y 2A 20C 2y
L L L L H L
H L H H H
X H z X L z

Note 1: Z : High-impedance state
X : lrrelevant

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ + 75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vce Supply voltage —0.5~+7 \
\"A Input voltage —0.5~+7 \
Vo Output voltage High level state or high impedance state —0.5~++5.5 v
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~+150 c
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
Min Typ Max
Vece Supply voltage 4.5 5 5.5 \"
Vin High-level input voltage 2 A"
ViL Low-level input voltage 0.8 \%
lon High-level output current 0 —15 mA
loL Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 =+75 c
ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted) '
Symbol Parameter Test conditions Limits Unit
Min' | Typ *| Max
Vic Input clamp voltage Vec=4.5V, lic=—18mA —1.5 \'
Vou High-level output voltage Vec=4.5V low="3mA 24 32 v
lon=—15mA 2.0
loL=12mA 0.25 0.4
VoL Low-level output voltage Vec=4.5V \"
loL=24mA 0.35 0.5
lozn Off-state high-level output current Vec=5.5V, Vo=2.7V 20 uA
lozL Off-state low-level output current Vec=5.5V, Vo=0. 4V —20 #A
Iy Input current at maximum voltage Vec=5.5V, V\=7V 0.1 mA
Iyt High-level input current Vec=5.5V, V\=2.7V 20 uA
[ Low-level input current Vee=5. 5V, V,=0. 4V —0.1 mA
lo Output current Vee=5.5V, Vo=2. 25V —30 —112 mA
lccH Supply current, all outputs high Vee=5.5V 9 15 mA
lcoL Supply current, all outputs low Vee=5.5V 15 26 mA
lccz Supply current, all outputs disabled Vee=5.5V 18 30 mA
* : All typical values are at Vec =5V, Ta=25°C
MITSUBISHI
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M74ALS241P

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vce=4.5~5.5V (Note 2)
C_=50pF
Symbol Parameter R;=500Q Unit
R2=500Q
Ta=0~70C Ta=—20~+75C
Input | Output | Min Typ *| Max Min Typ* | Max
3 7.5 1 3 7.5 12
tecn Propagation time A Y ns
tpL 3 7 10 3 7 1
tezn — 7 13 21 7 13 22
Output enable time 10C Y ns
tpzL 7 15 21 7 15 22
tphz — 2 7 13 2 7 14
Output disable time 10C Y ns
teLz 3 12 18 3 12 19
[ 7 15 21 7 15 22
Output enable time 20C Y ns
tpzL 7 17 21 7 17 22
t 2 9 13 2 9 14
PHz QOutput disable time 20C Y ns
tpLz 3 14 18 3 14 19
* All typical values are at Vgc =5V, Ta=25°C
Note 2: Measurement circuit (1) The pulse generator (PG) has the following characteristics | parameter S,
PRR=1MH Open
INPUT  Voe  OUTPUT o 7v 2 oL p
't T i s, tr=2ns, t{=2ns tenL Open
R Viu=3.5V, V, =0.3V tezn Open
but duty cycle=50% tezi Closed
t Open
50Q C.2R; Zo=50Q _—
J; toLz Closed
(2)  Cp includes probe and jig capacitance
TIMING DIAGRAM (Reference level = 1.3V)
A N 10C 7K
3
v 20C (
t
Y
oo t
10C NE J[
20¢ 7L j{
Y
0.3v
tezL teL2
[
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M74ALS242P

QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED)

DESCRIPTION PIN CONFIGURATION (TOP VIEW)

The M74ALS242P is a semiconductor integrated circuit
consisting of four bus transmitter/receiver circuits with
3-state inverted outputs.

OUTPUT \/

FEATURES | ey 0% (E 4

@ Wide operating temperature range (Ta= —20 ~ + 75°C) INPUTS/

General purpose, for use in industrial and consumer

Vee
OUTPUT

73] — OGen CONTROL
INPUT

® Two-way transmission or isolation between two NC E
4-bit data A - (3 [12)
® High fan-out (lo. = 24mA, lon = —15mA)"
Ag ~ E- HT1] « B

NC

410] « B;
:' 2| outpuTs)

OUTPUTS
A3 E-
APPLICATIONS . E—%-E o RS

digital equipment. GND 7

FUNCTIONAL DESCRIPTION
The inputs and outputs are mutually connected to form
two-way buffers with 3-state inverted outputs.

The input/output direction is controlled by OCag and Outline 14P4

18] <« B4

NC NO CONNECTION

OCga.

When OCag and OCgy are low, pins A are made the in-
put pins and pins B are made the output pins. When
OCag and OCaga are high, pins B are made the input pins
and pins A are made the output pins. When OCag is high
and OCga is low, both A and B are in the high-
impedance state and A and B are isolated. The device
can be used as a latch when OCag is low and OCgs is
high. The outputs can be terminated with a load resistor
of not less than 133Q.

The low-power version of M74ALS242P, the
M74ALS1242P, is also available.

CIRCUIT SCHEMATIC (EACH BUFFER)

30k
40K

¢ r OVece
25k $40k335k3  30k3 $4k 330k 50
e
l g
¢

fe 1 2« 3

L Iy
x 3K5 200K
30k )
; .

TO EACH

AN

OCag O

<]

BUFFER

7k ]fao
6k Ao

f4

,t5k J#

30k 27k 30 $50  330k$ 330k 335k 25k

Gk;él

f¢

5k ji

] 714k] 40K
i
a7

Ny D
OCgn O | K & - &
v £ bog x
) 30k GND
2k az~_¥ Y Y
TO EACH BUFFER
' UNIT. @
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M74ALS242P

QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED)

FUNCTION TABLE (Note 1) Note 1: |
Inputs Input ~ Output 2
OCas | OCea A B *

H H o ]

L H * *

H L z z

L L | o

: Input pins

* Output pins (inverted output)

: High-impedance state (A and B are isolated)

: In this case, data can be latched with the procedure shown below.

(1) Apply the data to be stored to A or B. (OCga and OCag must be equally high or
equally low.)

(2) Set OCga high and OCag low respectively.
(3) Remove the data.

(4) The data applied in (1) is stored. If voltage 1s applied to A or B in this condition, the
device may be damaged. Change the status of OCga or OCag before applying
voltage.

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~47 v
v, Input voltage :A'_B_ —0.5~+5.5 v

OCxg, OCga —0.5~+47 v
Vo Output voltage High level state or high impedance state —0.5~+45.5 v
Topr Operating free-air ambient temperature range —20~+75 ‘c
Tstg Storage temperature range —65~+150 ‘c

RECOMMENDED OPERATING CONDITIONS
Limits
Symbol Parameter Unit
Min Typ Max

Vee Supply voltage 4.5 5 5.5 \%
Vin High-level input voltage 2 \
Vi Low-level input voltage 0.8 \
lon High-level output current 0 —15 mA
loL Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 +75 c

ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted)

Limits
Symbol Parameter Test conditions " Unit
Min Typ Max
Vic Input clamp voltage Vee=4.5V, hc=—18mA —1.5 \Y
v, High-level output volt Veo=4.5V lon=3mA 24 | 32 v
igh-level output voltage =4.
o g P 9 ce lon=—15mA 2.0
loc=12mA 0.25 0.4
Voo Low-level output voltage Vcec=4.5V \"
loL=24mA 0.35 0.5
I Input current at maximum | ©Cas OCea Vec=5.5V, V,=7V 0.1 mA
voltage A B Vee=5.5V, V,=5.5V 0.1
OCae OC 20
ln High-level input current AB el Vec=b5.5V, V,=2.7V nA
(Note 2) | A, B 20
OCags OCga —0.1
[ Low-level input current Vee=5. 5V, V,=0. 4V mA
(Note 3) | A, B —0.1
lo Qutput current Vee=b.5V, Vo=2.25V —30 —112 mA
lecH Supply current, all outputs high Vce=5.5V 10 20 mA
lceL Supply current, all outputs low Vec=5.5V 14 26 mA
lccz Supply current, all outputs disabled Vee=5.5V 15 27 mA
% All typical values are at Vec =5V, Tag=25°C
Note 2 For A and B, iy includes off-state high-level output current lozy
Note 3 For A and B, I includes off state low-level output current loz.
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M74ALS242P

QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits .
Vec=4.5~5.5V (Note 4)
C_=50pF
Symbol Parameter Ry=500Q Unit
R2=500Q
Ta=0~70C Ta=—20~+75C
Inputs |Outputs| Min Typ*| Max Min Typ *| Max
teLn 3 6.5 " 3 6.5 12
Propagation time A, B B,A - ns
teHL 2 6 10 2 6 1
t 4 " 18 4 1 19
PzH Output enable time OC.s| B ns
tpzL 7 13 21 7 13 22
teHz N 2 6 14 2 6 15
Output disable time OCas B ns
tpLz 4 9 18 4 9 19
tpzn 4 13 18 4 13 19
Output enable time OCga A ns
tezL 7 15 21 7 15 22
tenz 2 8 14 2 8 15
Output disable time OCga A ns
teLz 4 1 18 4 1 19
*: All typical values are at Vec =5V, Ta=25°C.
Note 4° Measurement circuit (1) The pulse generator (PG) has the following characteristics* Parameter S,
=<
INPUT Voo OUTPUT ¢ 7 PRR=1MHz teun | Open
T > s, ty=2ns, tf=2ns tort Open
! R Vin=3.5V, V,.=0.3V tozn Open
PG DUT duty cycle=50% tezL ((:;osed
h pen
50Q C.3R: Z6=50Q Loz
71 - tpLz Closed
(2) C includes probe and jig capacitance
TIMING DIAGRAM (Reference level =1.3V)
A B (NPUT) \ OCea 7F xK
B, A (OUTPUT) A (OUTPUT) JZLO
. 3v
teHL teLn teze terz
A (OUTPUT) ’ )T 0.3v
PZH PHZ
OCne Sk [
¥
B (OUTPUT) A’L
t A —10.3v
pzL teLz
0.3v
OUTPUT,
B ( )
tozn tenz
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QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED)

MITSUBISHI ALSTTLs

M74ALS243P

DESCRIPTION PIN CONFIGURATION (TOP VIEW)
The M74ALS243P is a semiconductor integrated circuit
consisting of bus transmitter/receiver circuits with
3-state noninverted outputs.
OUTPUT S
OCap — 14
FEATURES contror0Gee — ] ﬂ:' vee
® Two-way transmission or isolation between two 4-bit ne 2] 13] + OCga CONTROL
INPUT
data YR BT
® High fan-out (loL=24mA, loy = —15mA) -
® Wide operating temperature range (Ta= —20~ + 75°C) INpUTSY | A2 T [ _D ~ B
OUTPUTS A E Bo
3 Lad —t —1 -~
APPLICATIONS % QurpuTs
General purpose, for use in industrial and consumer Aq ~ [E} —D > B3
digital equipment. GND E %_j — By
FUNCTIONAL DESCRIPTION
The inputs and outputs are mutually connected to form
two-way buffers with 3-state noninverted outputs. NC. NO CONNECTION
The input/output direction is controlled by OCag and Outline 14P4
OCBA.
When OCag and OCga are low, pins A are made the in-
put pins and pins B are made the output pins. When
OCag and OCga are high, pins B are made the input pins
and pins A are made the output pins. When OCag is high
and OCga is low, both A and B are in the high-
impedance state and A and B are isolated. The device
can be used as a latch when OCag is low and OCga is
high. The outputs can be terminated with a load resistor
of not less than 133%.
The low-power version of M74ALS243P, the
M74ALS1243P, is also available.
CIRCUIT SCHEMATIC (EACH BUFFER)
O Vee
30kE 40k 3 7k 3 30 25k 240KZ 10K E 335K 230k Ak £30k  $50
— e
6k 7 e
V [l
. e AC ¥ e N [J
OCas O N kS 3k ry
% 1 x 1 320K
2 5k 30k
T b bd TO EACH
BUFFER
30k 2 40k3 13k S 7k 30 50 30k $4k 30k35ké 10k 340k 325k
) % e
3k
OCpga O— > -0 B
-] K x L 2 2
x 25k 20k | %
30k
: O GND
4 A r
TO EACH BUFFER
UNIT. @
 MITSUBISHI
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M74ALS243P

QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) -

FUNCTION TABLE (Note 1)

Inputs Input ~ Output Note 1
OCre OCga A B
H H (o] |
L H * *
H L z y4
L L 1 o

| : Input pins

O Output pins (noninverted output)

Z:

*: In this case, data can be latched with the procedure shown below.

High-impedance state (A and B are isolated)

(1) Apply the data to be stored to A or .B. (OCga and OCag must be equally high or
equally low.) R

(2) Set OCga high and OCag low respectively.
(3) Remove the data.

(4) The data applied in (1) is stored. If voltage is applied to A or B in this condition, the
device may be damaged. Change the status of OCga or OCag before applying
voltage '

ABSOLUTE MAXIMUM RATINGS (Ta= -20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 Y
A, B —0.5~+45.5 \

Vv, Input voltage i

i OCapp, OCga —0.5~+7 \
Vo Output voltage High level state or high impedance state —0.5~+5.5 v
Topr Operating free-air ambient temperature range —20~+75 T
Tstg Storage temperature range —65~-+150 c

RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
Min Typ Max

Vee Supply voltage 4.5 5 5.5 \
Viu High-level input voltage 2 v
Vie Low-level input voltage 0.8 \
lon High-level output current 0 —15 mA
loL Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 +75 T

ELECTRICAL CHARACTERISTICS (Ta= - 20~ +75°C, unless otherwise noted)

Limits
Symbol Parameter Test conditions Unit
Min Typ * | Max
Vic Input clamp voltage Vec=4.5V, lic=—18mA ' —1.5 %
lon==—3mA 2.4 3.2
Vou High-level output voltage Vec=4.5V \%
lon=—15mA 2.0
lo,=12mA 0.25 0.4
VoL Low-level output voltage Vcec=4.5V \
lo,=24mA 0.35 0.5
I Input current at maximum OCae: OCen Vee=5. 5V, Vi=7V 0.1 mA
voltage A, B Vee=5.5V, V,=5. 5V 0.1
Cass 20
[ High-level input current OCas: OCea Vcc=5.5V, V,=2.7V uA
(Note 2) | A, B 20
Cass —0.1
e Low-level input current OChre: OCen Vce=b5.5V, V=0. 4V mA
(Note 3)| A, B —0.1
lo Output current Vec=5.5V, Vo=2. 25V —30 —112 mA
lccn Supply current, all outputs high' Vee=5.5V 14 25 mA
lccL Supply current, all outputs low Vec=5.5V 17 30 mA
lecz Supply current, all outputs disabled Vece=b5. 5V 19 32 mA
% : All typical values are at Vcc =5V, Ta=25°C
Note 2 For A and B, I includes off-state high-level output current lozu.
Note 3: For A and B, i includes off state low-level output current loz,.
MITSUBISHI :
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M74ALS243P

QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vcc=4.5~5.5V (Note 4)
Symbol Parameter R;=500Q Unit
R>=500Q
Ta=0~70"C Ta=—20~+75C
Inputs |Outputs| Min Typ *| Max Min Typ *| Max
teLn . 4 8 1 4 8 12
Propagation time A, B B, A ns
teHL 4 7.5 1 4 7.5 12
tpzn . — 7 13 20 7 13 21
Output enable time OCags B ns
tpzL 7 15 20 7 15 21
tpHz X . - 2 7 14 2 7 15
Output disable time OCag B ns
teLz 4 12 22 4 12 23 '
t 7 15 7 15 21
Pz Output enable time OCga A 20 ns
tpzL 7 17 20 7 17 21
tphz . . 2 9 14 2 9 15
Output disable time OCga A ns
tpLz 4 i4 22 4 14 23
* All typical values are at Ve =5V, Ta=25°C
Note 4. Measurement circuit (1) The pulse generator (PG) has the following characteristics. Parameter S,
PRR=
INPUT  Vec  OUTPUT ¢ 7v ARSTMHz teww | Open
't I s tr=2ns, tf=2ns tonL Open
R, Vin=3.5V, V, =0.3V tozw Open
but duty cycle=50% ' tpze Closed
Open
50Q C.3R: Zo=50Q terz 2
l teLz Closed
(2) Cyincludes probe and jig capacitance.

TIMING DIAGRAM (Reference level =1.3V)

o [ —
A, B (INPUT) \ OCer N

A (OUTPUT) JALO W
B,A (OUTPUT) teze oz
m tont A (OUTPUT) ’Wo\av
tpzH trhz
e X f
B (OUTPUT) ,4:3-\/
tezL tpLz ’
0.3v
B (OUTPUT)
tPZH tPHZ
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M74ALS244P

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED)

DESCRIPTION

The M74ALS244P is a semiconductor integrated circuit
consisting of two blocks of buffers with 3-state
noninverted outputs and independent output control for
each block.

FEATURES

® In-phase output control inputs (10C, 20C)

® High fan-out, 3-state output (loL =24mA, loy = —15mA)
©® Wide operating temperature range (Ta= —20 ~ + 75°C)

APPLICATIONS

General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

When output control input OC is low-level, and if input A
is low, then output Y is low. If A is high, Y is high. When
OC is high, Y,~Y, are in high-impedance state irrespec-
tive of the status of A.

The outputs of all eight buffers can be controlled
simultaneously by connecting 10C and 20C. The out-
puts can be terminated with a load resistor of not less
than 133Q.

The low-power version of M74ALS244P, the
M74ALS1244P, is also available.

OUTPUT ___
coNTROL 10C — [1]
INPUT
INPUT 1A] — E

\J

ouTPuT 2v4 + 3]

INPUT 1A — E

OUTPUT 2Y3 E

INPUT 1A3 — |6
OUTPUT 2Y7 « [7

<>—
_&
b=
s

neuT 1As — [8]

outpuT 2v1 « [9]

ano  [ig

Outline 20P4

PIN CONFIGURATION (TOP VIEW)

Vce

___ouTRUT
+— 20C CONTROL

INPUT

— 1Y OUTPUT
«—'2A4 INPUT
— 1Y2 OUTPUT
«— 2A3 INPUT
— 1Y3 OUTPUT
<«— 2A2 INPUT

— 1Y4 OUTPUT

<+ 2A7 INPUT

FUNCTION TABL

E (Note 1)

Inputs

Output

ocC

Y

L

X|IT|r|>»

N|I|r

Note 1 Z High-impedance state

X Irrelevant

CIRCUIT SCHEMATIC (EACH BUFFER)

AO

25k 340k 210k

<

AN

»l
L]

x

O Vee

OGND

TO EACH BUFFER

UNIT @
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M74ALS244P

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED)

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 v
V, Input voltage —0.5~+7 v
Vo Output voltage High level state or high impedance state —0.5~+45.5 v
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~+150 c
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 v
Vin High-level input voltage 2 \"
Vi Low-level input voltage 0.8 v
lon High-level output current 0 —15 mA
oL Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 +75 ‘c
ELECTRICAL CHARACTERISTICS (Ta= 20~ +75°C, unless otherwise noted)
Symbol Parameter Test conditions Limits Unit
Min Typ ™| Max
Vic Input clamp voltage Vee=4.5V, ljc=—18mA —1.5 \Y
Vou High-level output voltage Vec=4. 5V lon="3mA 24 3.2 \
lon=—15mA 2.0
lor=12mA 0.25 0.4
Voo Low-level output voltage Vec=4.5V \
loL=24mA 0.35 0.5
lozn Off-state high-level output current Vee=5. 5V, Vo=2.7V 20 nA
lozu Off-state low-level output current Vee=5. 5V, Vo=0. 4V —20 zA
h Input current at maximum voltage Vee=5.5V, V,=7V 0.1 mA
™ High-level input current Vee=5.5V, V,=2.7V 20 zA
e Low-level input current Vee=5.5V, V,=0.4V —0.1 mA
lo Output current Vce=b5. 5V, Vo=2. 25V —30 —112 mA
lcch Supply current, all outputs high Vece=5.5V 9 15 mA
lecu Supply current, all outputs low Vcc=b. 5V 15 26 mA
lccz Supply current, all outputs disabled Vee=5. 5V 18 30 mA
* . All typical values are at Vcc =5V, Ta=25°C.
MITSUBISHI
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M74ALS244P

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vec=4.5~5.5V (Note 2)

C_=50pF
Symbol : Parameter Ri=500Q Unit
R2=5000
Ta=0~70C Ta=—20~+75C
Input | Output | Min Typ *| Max Min Typ *| Max
t 3 7.5 n 3 7.5 12
PLH Propagation time A Y ns
terL 3 7 10 3 7 1"
tezu X — 7 13 21 7 13 22
Output enable time oC Y ns
tezL . 7 15 21 7 15 22
t — 2 7 10 2 7
Phz Output disable time ocC Y n ns
teLz : 3 12 15 3 12 16
*: All typical values are at Vcc =5V, Ta=25°C.
Note 2: Measurement circuit (1) The pulse generator (PG) has the following characteristics: [parameter S
f S N
INPUT Ve OUTRUT ¢ 7v PRR=1MHz teen | Open
T S tr=2ns, tf=2ns teonL Open
R, Vin=3.5V, V,(=0.3V tozy | OPen
PG put duty cycle=50% teze Closed
| Open
500 C.3R Zo=50Q ‘ fac
l toLz Closed

(2) Cyincludes probe and jig capacitance

TIMING DIAGRAM (Reference level = 1.3V)

A (S

[ teHL

oc 3 4

tez teLz
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M74ALS245P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED)

DESCRIPTION

The M74ALS245P is a semiconductor integrated circuit
consisting of eight bus transmitter/receiver circuits with
3-state noninverted outputs.

FEATURES

® Two-way transmission or isolation between two 8-bit
data

® High fan-out (lo.=24mA, loy= —15mA)

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS

General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION
The inputs and outputs are mutually connected to form
two-way buffers with 3-state noninverted outputs.

The input/output direction is controlled by DIR.

When DIR is high, pins A are made the input pins and
pins B are made the output pins. When DIR is low, B are
made the input pins and A are made the output pins.
When OC is high, both A and B are in the high-
impedance state and A and B are isolated.

This device is identical in all respects except for its
name to the M74ALS645P.

The low-power version of M74ALS245P,
M74ALS1245P, is also available.

the

DATA
DIRECTION
CONTROL
INPUT

INPUTS/
OUTPUTS

DIR —

0

A4HE
AsﬂE
Asc—»E

GND

G

NS

=)

4]
s

Outline 20P4

PIN CONFIGURATION (TOP VIEW)

Vee
OUTPUT

A+ E—T{}C LE + OC CONTROL
e s
A3 +> E—T—g‘

INPUT

4 L OUTPUTS/
INPUTS

FUNCTION TABLE (Note 1)

Inputs Input/Output
oc DIR A B
L L (o] |
L H ! o
" H X z z
Note 1: | : Input pins
O : Output pins (noninverted output)
Z : High-impedance state (A and B are isolated)
X : lrrelevant

CIRCUIT SCHEMATIC (EACH BUFFER)

. . . O Vce
30k 40k 30k 40k |30k S40k
20k o
oc
DIR O- ¢ ¢ s
1] 2 4k3 S
25k 345 :50'3(}0k2 34k T30k 50 50 30k3 4kg 30k50k $ 34k
10K ,j Yol Y25k
% I K
¢ #7 ‘IT N
A H ~N 2 i { 1 » oB
K 3k
% —f.{ 2k $3k x| Toos S L
20K
30k 30k
L — GND
b b
¥ X ¥ d - ¥ TO EACH BUFFER
TO EACH BUFFER
UNIT: @
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M74ALS245P

OCTAL BUS 'I;RANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED)

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 v
A, B —0.5~+5.5 \
V, Input voltage —
DIR, OC —0.5~+7 v
Vo Output voltage High level state or high impedance state —0.5~+5.5 v
Topr Operating free-air ambient temperature range —20~+75 C
Tstg Storage temperature range —65~--150 C
RECOMMENDED OPERATING CONDITIONS
Limits
Symbol Parameter Unit
Min Typ Max
Vece Supply voltage 4.5 5 5.5 \"
Vin High-level input voltage 2 \
Vi Low-level input voltage 0.8 \
lox High-level output current 0 —15 mA
loL Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 +75 T
ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)
. Limits
Symbol Parameter Test conditions Unit
Min Typ * | Max
Vic Input clamp voltage Vec=4.5V, Ic=—18mA —1.5 \
v High-level output volt Voo=4.5V lon=""3mA 24 | 32 v
igh-level output voltage =4,
oH P 9 ce lon——15mA 2.0
lo,=12mA 0.25 0.4
Vou Low-level output voltage Vec=4.5V \
loL=24mA 0.35 0.5
Input current at maximum | DIR, OC Veo=5.5V, V,=7V 0.1
h voltage 1 mA
g A B Vee=5. 5V, V,=5.5V 0.1
_ , DIR, OC 20
i High-level input current Vee=5.5V, V\=2.7V #A
(Note2)| A/B 20
DIR, OC —0.1
i Low-level input current Vee=5.5V, V,=0. 4V mA
(Note 3)| A, B —0.1
lo Output current Vce=>5. 5V, Vo=2. 25V —30 —112 mA
lech Supply current, all outputs high Vee=b5. 5V 30 45 mA
lecL Supply current, all outputs low Vee=b5. 5V 36 55 mA
lccz Supply current, all outputs disabled Vcc=5.5V 38 58 mA

% : All typical values are at Vgc =5V, Ta=25°C

Note 2. For A and B, I,y includes off-state high-level output current lozu
Note 3: For A and B, I, includes off state low-level output current loz
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M74ALS245P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Veo=4.5~5.5V (Note 4)
C_=50pF
Symbol Parameter R;=500Q Unit
R;=500Q
Ta=0~70C Ta=—20~+75C
Inputs |Outputs| Min Typ *| Max Min Typ *| Max
teLH 3 7 10 3 7 1"
Propagation time A, B B, A ns
tpHL 3 7 10 3 7 n
t — 14 20 8 14 21
Pz Output enable time ocC A, B ns
tezL 10 18 26 10 18 27
t — 3 7 16 3 7 17
PHz Output disable time ocC A, B ns
teLz 4 9 18 4 9 19
* All typical values are at Vgc =5V, Ta=25°C.
Note 4: Measurement circuit (1) The pulse generator (PG) has the following charactenstics* Parameter s,
=<
INPUT Voo OUTRUT g 7y PRR=1MHz toun Open
T s tr=2ns, t{=2ns teuL Open
; R Vin=3.5V, V, =0.3V tpzn Open
PG DUT duty cycle=50% tezL Closed
' Open
500 C.2R: Zo=50Q terz i
;L teLz Closed
(2) Crincludes probe and jig capacitance.

TIMING DIAGRAM (Reference level =1.3V)

A, B (INPUT) k oc
B, A (OUTPUT) B,A (OUTPUT) 0.3v
m | terL w tehz

B,A (OUTPUT)

tezL

teLz
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8-BIT UNIVERSAL SHIFT/STORAGE REGISTER WITH 3-STATE OUTPUT

MITSUBISHI ALSTTLs

M74ALS299P

DESCRIPTION

The M74ALS299P is a semiconductor integrated circuit
of an 8-bit serial/parallel input-serial/parallel output shift
register with 3-state outputs and a direct reset input.

FEATURES
® Synchronous serial/parallel input-serial/parallel
output
® Right shift and left shift functions
® Possible expansion of bit number
® 3-state outputs
® Common pins for parallel input and output
® Direct reset input
® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION
The operational modes listed below can be selected by
combining the mode control inputs M/C; and M/C,.

(1) Load MJ/C;: High; MI/C,: High
(2) Right shift MIC;: High; MIC,: Low
(3) Left shift M/C;: Low; MIC,: High
(4) Clock inhibited MIC;: Low; MIC,: Low

With load, the 8-bit parallel data applied to inputs/out-
puts Dy/Q,~D,/Q; are stored in each of the flip-flops
when the clock input T changes from low to high.

With right shift, when the serial datum is applied to
the right shift data input Dsg, one bit shift is made from
D,/Q, to D;/Q, every time the clock input T changes from
low to high.

PIN CONFIGURATION (TOP VIEW)
MODE \
conTROL M,”C1— 1] @ Vee
INPUT
— /G
s P L B
INPUTS - A - P LEFT SHIFT
ocz—[3 P19~ Ds.  BRTAINEOr
oo/ [ e~ a7 -
6
| __|Dy, D1y
wpurs |2+/Q4 + [] G o —116] 07,y
OUTPUTS
D2/ Gz [E}— %%, 4805/ 95 | iypursy
OUTPUTS
Do, D3
Do/Qo + [T—{7%, {14+ ps/Qs
CASCADE
output @0+ [B—@o D('{—E“ Dira
g
DIRECT __
R —
F:EEET Ro— I:-—O ®osa | E T GLOCK INPUT
L] |
eno [ [ —oen oMt SHET
Outline 20P4

With left shift, when the serial datum is applied to the
left shift data input Dsi, one bit shift is made from D,/Q;
to D,/Q, every time the clock input T changes from low
to high.

With clock inhibit, status of the flip-flops does not
change since the clock pulses are inhibited from being
applied to the flip-flops.(Reset possible)

When one or both of OC, and OC, are set high, all
Dy/Q,~D,/Q; outputs are in the high-impedance state
“Z". Load, shift and reset occur as normal in this situa-
tion. Changes on the status of OC, and OC, do not af-
fect the content of the flip-flops.

When Rp is set low, all the flip-flops are low irrespec-
tive of the status of the other inputs.

LOGIC DIAGRAM

M. M/ Ci

Doy P,

Ds/Qs

-—@®—-—®

D4/Q4 DS/QG

D7/Q7

DS/QS
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Cascade outputs Q' and Q; are used for expansion A device, the M74ALS323P featuring a synchronous
of the bit numbers. Reference should be made to the ap-  reset input, is also available.
plication example.

FUNCTION TABLE (note 1

Operational Inputs Inputs .~ Outputs Outputs
mode _H; T |M/C,|M/C,| Dgr | Ds. |OC;™|OC2* Do/ Qo|D1/Qi1|D2/Q2|D3/Q3|Da/Q4|Ds/Qs|De/ Qs|D7/ Q7| Qo Qy
L X L X X L L L L L L L L L L L L
Direct reset L X X L X X L L L L L L L L L L L L
L X H H X X L L X X X X X X X X L L
H t H L L X L L Lla’|a’|al|a’|af|a’ || L | Q
Right shift 5 5 5 5 5 5 S 5
H t H L H X L L H Qo Q Q2 Q3 Q4 Qs Qs H Qg
H t L H X L L L|la’lal el |af|af Q| L Q| L
Left shift 3 5 5 o 5 o 5 5
H t L H X H L L Q Q2 Q3 Q4 Qs Qs Q7 H Q
Load H 1 H H X X X X Do D, D> D3 D4 Ds Ds D7 Do Dy
Clock H X L L X X L Lo’ | @@’ |Q’|Q’|a’| Q| Q°| Q’| Q’°
inhibited H L X X X X L Lla’|a’|a’|ef|ef|af| Q| Q] @’ | Qf

Note 1.Q,° Level of Q before the indicated steady-state input conditions were established
X Irrelevant
t . Transition from low to high (positive edge trigger)
Dn Dy/Q,~D,/Q, function as inputs, and Q’, and Q’; become the same status as Do and D7 respectively.

* * When one or both of OC; and OC; are set high, all Dy/Qo~ D7/Q7 outputs are put in the high-impedance state “Z”. Load, shift
and reset operations occur normally In this situation

ABSOLUTE MAXIMUM RATINGS (Ta= -20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit

Vee Supply voltage —0.5~+7 \%
Do/ Qo~D7./ Q7 —0.5~+5.5

Vv, Input voltage \Y
Other inputs —0.5~+7
Do/ Qo~D7;./ Q7 High-level state or high-impedance state —0.5~+5.5

Vo Output voltage \%
Q%, Q7 High-level state —0.5~Vce

Topr Operating free-air ambient temperature range —20~-+75 ‘c

Tstg Storage temperature range —65~+150 C

RECOMMENDED OPERATING CONDITIONS

Limits
Symbol Parameter - Unit
Min Typ Max
Vece Supply voltage 4.5 5 5.5 v
Vin High-level input voltage 2 \
Vie Low-level input voltage 0.8 \
Do/ Qo~D7,/Q 0 —2.6 mA
lon High-level output current ° 2 7/ Qs
Qs, Q7 0 —0.4 mA
D D 0 24 A
loL Low-level output current o/ Qo 7/ Q7 m
Qg, Q7 0 8 mA
Topr Operating free-air ambient temperature range —20 =+75 c
MITSUBISHI
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ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted),

Limits .
Symbol Parameter Test conditions Py Unit
Min Typ Max
Vic Input clamp voltage Vec=4.5V, ic=—18mA —1.5 v
Qo Q Vec=4.5V Ta=0~70TC 2.7 3.4
Von High-level output voltage o7 lon=—400xA | Ta=—20~+75C | 2.6 | 3.4 v
Do/Qo~D>7/Q; Vee=4.5V, lop=—2.6mA 2.4 3.2
Qo v 45V lo,=4mA 0.25 0.4 v
o7 e loL=8mA 0.35 | 0.5
VoL Low-level output voltage
Dy/QoDy/Q v 45V lo,=12mA 0.25 0.4 v
oI ee loL=24mA 0.35 | 0.5
| Input current at maximum | Do/Qo~D7/Q7 Vce=5. 5V, V=5.5V 0.1 mA
! voltage Other inputs Veo=5.5V, V,=7V 0.1 mA
1 High-level input current (Note 2) Vcc=5.5V, V\=2.7V 20 uA
[ Low-level input current  (Note 3) Vee=5. 5V, V,=0. 4v —0.2 mA
Q, Q" ) —15 —70 mA
lo Output current ki Vec=5. 5V, Vo=2. 25V
Do/ Qo~D7/Q7 —30 —112 mA
lcch Supply current, all outputs high- Vce=5.5V 15 28 mA
lccL Supply current, all outputs low Vec=5.5V . 22 38 mA
lccz Supply current, outputs disabled Vcc=5.5V 23 40 mA
* : All typical values are at Vec =5V, Ta=25°C
Note 2. For Do/Qo~ D7/Q7, I includes off-state high-level output current lozu.
Note 3: For Do/Qo~D7/Qz, I, includes off-state low-level output current lozi.
SWITCHING CHARACTERISTICS
Test conditions/Limits
Vcc=4.5~5.5V (Note 4)
C_=50pF
Symbol Parameter R;=500Q Unit
R2=500Q
Ta=0~70C Ta=—20~+75C
Inputs |Outputs| Min Typ*| Max Min Typ * | Max
fmax Maximum clock frequency . 30 37 28 37 MHz
teLn Do/ Qo 4 7 13 4 7 14
T ns
teHL D7/ Q7 7 13 19 7 13 20
t 5 9 15 5 9 16
PLH o T QY, Q7 ns
teHL Propagation time 8 14 18 8 14 19
. Do/ Q
— "M e 14 22 6 1 | 2
teHL Ro |D7/Q7 ns
) Qo, Q7 6 15 22 6 15 23
tezn OC; | Do/ Qo 6 9 16 6 9 17
X ns
tezL oC; |D;/Q; 8 13 22 8 13 23
Output enable time
tpzh M./ C; | Do/ Qo 7 10 17 7 10 18
ns
tpzL M,/ C. |D;/Q; 8 13 22 8 13 23
teuz OC, |Do/ Qo 1 5 8 1 5 9
ns
tpLz OC: |D;/Q; 2 6 15 2 6 16
Output disable time
terz M./ C; | Do/ Qo 5 16 1 5 13
ns
tpLz M./C2 |D;/Q; 2 5 15 2 5 16

% : All typical values are at Vec =5V, Ta=25°C
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Note 4: Measurement circuit (1) The pulse generator (PG) has the following characteristics: Parameter S
PRR=
INPUT Voo OUTPUT ¢ 7y R=1MHz ten | Open
T s, tr=2ns, tf=2ns tor Open
%R, Vin=3.5V, V,.=0.3V tozn Open
| PG I but J- duty cycle=50% tezL Closed
Open
500 C 3R, Zo=50Q ez :
71 teLz Closed
(2) Cpincludes probe and jig capacitance.
TIMING REQUIREMENTS (vcc=4.5V~5.5V, C.=50pF, R;=500Q)
Limits
Symbol Parameter Ta=0~70C Ta=—20~+75C Unit
Min Typ™* | Max Min Typ*| Max
tw(TH) T “H” 16.5 8 17.5 8
tw(TL) Pulse width T “L” 16.5 11 17.5 1 ns
tw(AE) Rp “L” 10 5 11 5
tsu(mc) M/Ci, M/C; 20 13 21 13
t. Dspy Dsi, Do/ Qo~D7/Q; “H” 16 9 17 9
su(o) Setup time before T 1 Shose v 7“ " ns
tsu(oL) Dsp, Dst, Do/ Qo~D7/Q; “L 6 3 7
tsu(RD) Ro “H” (inactive) 15 8 16
t M/C,,M/C: 0 -8 1 -
hMZC) | Hold time after T 1 i ns
th(o) Dsg, Dst, Do/ Qo~D7/Qy 0| -1 1 -1
*: All typical values are at Vec =5V, Ta=25°C.
t Transition from low to high (positive edge trigger)
TIMING DIAGRAM (Reference level =1.3V)
tsuimc) thimc) tsum/ o) thimc) tw(RD)
e\ J‘/ /RN " Y
M./ C: ]
/Ca tsu(RB)
Isu(oL) th(p)
T
2o \NWK | H///), \
Do/ Qo~D7./Q7
n tsu(or) th(p)
w(TL)
T Do/ Qo~D7./Q7
7 tw(Th) s 7 Qo Q7 teHL
Qo, Q7
0OC,, OC2 S
M./Ci, M/ Cz
teHL teLn ;._/
S ————————
trLz
T Do/ Qo~D7./Q; ¢
PZL
0.3v
0.3v
Do/ Qo~D7./ Q7 Do/ Qo~D7/Q;
tenz
teLn [ trzn
Note 5: The shaded areas indicate the period when the input I1s
permitted to change for predictable output performance
MITSUBISHI
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APPLICATION EXAMPLE

The figure below shows the configuration of a 16-bit shift register using two M74ALS299P devices.
Similarly, an 8n-bit shift register can be configured with n ICs. ’

Dsi
Dsg »—m———

M./Cy -
Moo 1 |
L Dsr Ds. OC;0C; Dsgr Ds.  OC; OCz

M. C; L {mc;
MGy  M74ALS299P MG M74ALS299P
s 1
Dg Dy, D2 D3 D4 Ds, Ds, D; Do, Dy Dz, D3, D4 Ds Dg D7
Rp 0'060{21 éz 30/3465/05/070’7 Rp Qo 60 61 6263 '646566/70'7
w i |
T
Qo <——-—— 1
Qs
Dg, Dy D3, Dy, Ds, Dg, Dj, Dg, Dg Dig D1y Diz D13 Dig Dis
pd
Qo {2 263 64 65 /06/07 /Qs /09610 6116761?6\46\5
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M74ALS323P

DESCRIPTION

The M74ALS323P is a semiconductor integrated circuit
of an 8-bit seriallparallel input-serial/parallel output shift
register with 3-state outputs and a synchronous reset
input.

FEATURES
® Synchronous seriall/parallel input-serial/parallel
output
® Right shift and left shift functions
® Possible expansion of bit number
® 3-state outputs
® Common pins for parallel input and output
® Synchronous reset input
© Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

The operational modes listed below can be selected by
combining the mode control inputs M/C, and M/C,.

(1) Load MIC,: High; MIC,: High

(2) Right shift MIC;: High; MIC;: Low

(3) Left shift MIC;: Low; MIC,: High

(4) Clock inhibited M/C,: Low; M/C,: Low

With load, the 8-bit parallel data applied to inputs/out-
puts Dy/Q,~D,/Q; are stored in each of the flip-flops
when the clock input T changes from low to high.

With right shift, when the serial datum is applied to
the right shift data input Dsg, one bit shift is made from
D,/Q, to D,/Q; every time the clock input T changes from
low to high.

PIN CONFIGURATION (TOP VIEW)
MODE S
GONTROL M./Cy—[1 @ Vee
INPUT
— /G
outPuT OC —»E MG —E —M/C2 K‘?;ﬁ CONTROL
CONTROL }33 oc T e
INPUTS | oG, —[3] Dst —E *=Dst pataINPUT
0, o . CASCADE
De/Qs "’ET‘ A "‘E —Q7  outpUT
D
inpuTst | P74+ [B1— ng & —{16] - 07./Q;
OUTPUTS oo
D2/ 61— %, gs_"B”Dﬁ/QS INPUTS/
OUTPUTS
| __[Do, D3| |
Do/Qo wE 60 Q/3 E~-.[33/Q3
CASCADE g I PSS
ourpor @0 —[Ef— ('{]_JE“D‘/Ql
SYNGHRONOUS =
reserineur B~ B9, T3~ 7 crockimeur
GND 70 | - RIGHT SHIFT
E -T-]] Dsa  paTA INPUT
Outline 20P4

With left shift, when the serial datum is applied to the
left shift data input Ds., one bit shift is made from D,/Q,
to Dy/Q, every time the clock input T changes from low to
high.

With clock inhibited, status of the flip-flops does not
change since the clock pulses are inhibited from being
applied to the flip-flops. (Reset possible.)

When one or both of OC, and OC, are set high, all
Dy/Q, ~ D,/Q; outputs are in the high-impedance state
“Z2". Load, shift and reset occur as normal in this situa-
tion. Changes on the status of OC, and 562 do not af-
fect the content of the flip-flops.

When R is set low and T changes from low to high, all

LOGIC DIAGRAM

M/C2 M/Cy

Vce

|

1]

=]
— ]
=)
— 4
55

T Do—7 I L I 1 ” !
[ i )| an) liae
Qo (8 KID Q7
FANE *

I v
0C1 2 4/
ocC;

— OO DD

Do/ Qo Di/Qr D2/Q; D3/Qz Ds/Qq4 Ds/Qs D/ Qs D7./Qy GND
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the flip-flops are set low irrespective of the status of the plication example.
other inputs. A device, the M74ALS299P featuring an asyn-

Cascade outputs Q' and Q5 are used for expansion chronous reset input, is also available.
of the bit numbers. Reference should be made to the ap-

FUNCTION TABLE (Note 1)
Operational Inputs _ Inputs ~ Outputs Outputs
mode R T M/C; [M/C2| Dsp | DsL |OCy *10C2* |Do/Qo|D1/Q1|D2/Q2|D3/Qs|Da/Qas|Ds/Qs|De/ Qs|D7/Q7] Q7 Q7
L t L X X X L L L L L L L L L L L L
Direct reset L t X L X X L L L L L L L L L L L L
L t H H X X L L X X X X X X X X L L
. . H t H L L X L L L Ql | @’ @’ | Q| Ql | Q| Qf L Qs°
Right shift
H t H L H | X L L Hla’|a’|lal|{@’ |l |a’|a’| H | af
H t L H X L L Lla®|lael|al|al |’ | Q| Q| L |a°| L
Left shift > 5 5
H 1 L H X H L Lla®|@|af|Q’|a@’| @’ | @°| H |a°
Load H t H H X X X X Do Dy Dy Ds Da Ds Ds Dy Do D,
Clock H X L L X X L Lla’|a’|@’ el |l |{a’|af|Q’|Q’| Q@
inhibited HlL | x | x| x| x|]L]L]a]|la|a|a’|a’|a’|a’|a’|a’| a°

Note 1: Qp?: Level of Q before the indicated steady-state input conditions were established
X : Irrelevant
t : Transition from low to high (positive edge trigger)
Dn @ Dy/Q,~D,/Q, function as inputs, and Q', and Q’; become the same status as Do and D7 respectively.

* : When one or both of OC; and OC; are set high, all Dg/Qo~ D7/Q; outputs are put in the high-impedance state “Z”. Parallel read,
shift and reset operations occur normally in this situation

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit

Vee Supply voltage —0.5~+7 \
Do/ Qo~D7./Q; —0.5~+5.5

vV, Input voltage \
Other inputs —0.5~+7
Do/ Qo~D7./Q High-level state or high-impedance state —0.5~+5.5

Vo Output voltage ° ° ? 7 '9 9 P v
QY%, Q77 High-level state —0.5~Vec

Topr Operating free-air ambient temperature range —20~-+75 T

Tstg Storage temperature range —65~+150 c

RECOMMENDED OPERATING CONDITIONS

Limits
Symbol Parameter Unit
Min Typ Max

Vece Supply voltage 4.5 5 5.5 \"
Vin High-level input voltage 2 A\
Viu Low-level input voltage 0.8 \"

Do/ Qo~D7;,/Q 0 —2.6 || mA
lon High-level output current o 0 /@

Q%, Q7 0 —0.4 mA

Do/ Qo~Dy7./ Q7 0 24 mA
loL Low-level output current

Qo, Q77 0 8 mA
Topr Operating free-air'ambient temperature range —20 +75 c
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ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)

Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
Vic Input clamp voltage Vec=4.5V, lic=—18mA —1.5 \")
Qo a Vec=4.5V Ta=0~70C 2.7 3.4
Von High-level output voltage | — low=—400 4 A | Ta=—20~+75C | 2.6 | 3.4 v
Do/Qo~D7/Q7 Vec=4.5V, loy=—2.6mA 2.4 3.2
lo,=4mA 0.25 0.4
Qo Q7 Vec=4.5V v
lo,=8mA 0.35 0.5
VoL Low-level output voltage
loL=12mA 0.25 0.4
Do/Qo~D7/Q7 Vec=4.5V \"
loL=24mA 0.35 0.5
. Input current at maximum Do/Qo~D7/Q7 Vee=5.5V, V,=5. 5V 0.1 mA
! voltage Other inputs Vec=b5.5V, V\=7V 0.1 mA
[ High-level input current (Note 2) Vec=5.5V, V,=2.7V 20 nA
b Low-level input current (Note 3) Vce=5.5V, V\=0. 4V —0.2 mA
Q0 Q7 —15 —70 mA
lo Output current Vee=5.5V, Vo=2. 25V
Do/Qo~D7/Q7 —30 —112 mA
lcoh Supply current, all outputs high Vce=5.5V 15 28 mA
lceL Supply current, all outputs low Vee=5.5V 22 38 mA
lecz Supply current, outputs disabled Vee=5.5V 23 40 mA
* . All typical values are at Vcc =5V, Ta=25°C.
Note 2: For Dg/Qo~ D7/Q7, Iin includes off-state high-level output current lozu.
Note 3: For Dg/Qg~D7/Qz, I includes off-state low-level output current lgz..
SWITCHING CHARACTERISTICS
Test conditions/Limits
Vec=4.5~5.5V (Note 4)
C_=50pF
Symbol Parameter R:=500Q Unit
R>=500Q
Ta=0~70C Ta=—20~+75C
Inputs |Outputs| Min Typ Max Min Typ ™| Max
fmax Maximum clock frequency 30 37 28 37 MHz
teLn Do/ Qo 4 7 13 4 7 14
T ns
teHL . D/ Q; 7 13 19 7 13 20
Propagation time
teLn 5 9 15 5 9 16
T Qo~Q ns
tenL 8 14 18 8 14 19
tpzn OC: |Do/ Qo 6 9 16 6 9 17
_ ns
tpzL 0oC; D,/ Qs 8 13 22 8 13 23
Output enable time
tezn M./ C Do/ Qo 7 10 17 7 10 18
ns
tezL M./ C. D7/ Q7 8 13 22 8 13 23
tenz OC; | Do/ Qo 1 5 8 1 5 9
— ns
t oC. |D,/Q 2 6 15 2 6 16
PLz Output disable time 2 4 ?
tpuz M C, DOI/QO 1 5 12 1 5 13
ns
tpLz M, C2| D7/ Q; 2 5 15 2 5 16
*: All typical values are at Vcc =5V, Ta=25°C.
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Note 4: Measurement circuit (1) The pulse generator (PG) has the following characteristics: Parameter S,
<
INPUT Voo OUTPUT g 7y PRR=1MHz touw | Open
P T S tr=2ns, tf=2ns tone Open
R Vin=3.5V, V, =0.3V tozn Open
H put duty cycle=50% tezL Closed
50Q CLg R Z6=50Q . ‘ tenz Open
;L teLz Closed
(2) Cyincludes probe and jig capacitance.

TIMING REQUIREMENTS (vcc=4.5v~5. 5V, C,=50pF, R,=500Q )

Limits
Symbol Parameter Ta=0~70C Ta=—20~+75C Unit
Min Typ *| Max Min Typ *| Max

tw(TH) Pulse width T “H” 16.5 8 17.5 8 ns
tw(TL) T “L” 16.5 " 17.5 11 .
tsum-c) M/C,,M/C; 20 13 21 13
tsu(oH) Dsry Ds1» Do/ Qo~D;7/Q; “H” 16 9 17 9
tsu(oL) Setpu time before T 1 Dspy Dsty Do/ Qo~D7/Q; “L” 6 3 N 7 3 ns
tsu(RH) R “H” (inactive) 16 11 17 1
tsu(AL) R “L” (active) 20 12 21 12
thim o) ‘ M/CyM/C, 0| -8 1 -8
th(o) Hold time after T 1 Dsps Dspy Do/ Qo~D7/Qy 0 -1 1 -1 ns
th(RL) R“L 0| -10 1] =10

*: All typical values are at Vgc =5V, Ta=25°C.

1 : Transition from low to high (positive edge trigger)

TIMING DIAGRAM (Reference level =1.3V)
tsu(m./c) thimsc) tsutm c) thimrc) T
M/ Cy, L \
M./ C2 \ ;L////Z] \Xx Do/ Qo~D7/ Q7

th(p)

tsu(pL) /
Vi 4
Dsn, Dst tsu(RL| thdAD .[ \_ \ teLn tenL
R 'R / tsucon) theo)
Do/ Qo~D7./ Q7 twith) tsu(RH) —-—‘
T ! twirm S OC1, OC; ‘ ?
W
; TH i } M./Ci,M/C:

—l teLz
Q0 Q77 Do/ Qo~ D7/ Q7 fpz|_ L
0.3v
tere teLn : 0-3v
Do/ Qo~D7/Q7
tpHz

tezn

|

Note 5: The shaded areas indicate the period when the input 1s
permitted to change for predictable output performance.

MITSUBISHI
2—116 ELECTRIC



MITSUBISHI ALSTTLs

M74ALS323P

8-BIT UNIVERSAL SHIFT/STORAGE REGISTERWITH 3-STATE OUTPUT

APPLICATION EXAMPLE

The figure below shows the configuration of a 16-bit shift register using two M74ALS323P devices.
Similarly, an 8n-bit shift register can be configured with n ICs.

DsL
Dsg =
M./ Ci —
M/C — oc
T L Ll
L Dsr Ds. OC) OC; Dsr Ds.  OC;0C:
M/C; L_{m/C2
M/C) M74ALS323P —"e M74ALS323P
— 17
Do Dy Dz D3 Dy Ds Ds, D Do, D1, Dz D3, Di D5 Dg, D7
R 0060 {]l /026364/0566670'7 R Q) /006 626161/0565/070'7
T
Qg -
Qs
Do, Dy, D2 D3 D4 Ds Dg, D7 Dg, Dg Dig Dy Dyz D13 Dig Dis
60 {21 /02/03 {)4 {)5 66 {)7 /Qs /09/0106;1612613614615
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SYNCHRONOUS PRESETTABLE DECADE COUNTER WITH 3-STATE OUTPUT

DESCRIPTION

The M74ALS560AP is a semiconductor integrated circuit
of a synchronous decade counter with 3-state outputs
which has direct/synchronous reset and direct/syn-
chronous preset inputs.

FEATURES

@ High fan-out (Qa~Qp: lo. =24mA, lon = —2.6mA)

® Direct and synchronous reset inputs

® Direct and synchronous load inputs

® Output control input (OC)

® Enable inputs and carry outputs for cascade
connection i

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS _
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

When the count pulse is applied to clock input T and
enable inputs Ep and Er, reset inputs Rp and R, and load
inputs ALOAD and SLOAD are all high, the number of
count pulses appears in BCD code on the outputs
Qa ~ Qo synchronized with the count pulse. Counting oc-
curs when T changes from low to high.

When direct load input ALOAD is set low, asyn-
chronous preset occurs and the signals applied to data
inputs Da~Dp appear on outputs Qa~Qp. When load in-
put SLOAD is set low and T changes from low to high,
synchronous preset occurs and the signals on Da~Dp
appear on Qa~Qp. The status of Ep and Ey does not af-
fect preset operation. When the counter is set to a
numerical value of 10 or more, the counting proceeds in

PIN CONFIGURATION (TOP VIEW)
DIRECT U
LOAD ALOAD - @ Vee
INPUT e
clock neut T — 2} 1 RcolH9] — RIPPLE CARRY
ox — [BJHon ccolHig] — ccog Ot ey
0 [-{oe ochiT - o0 2,
DATA INPUTS INPUT
Dc — |5}Dc QA_E_'QA
Dp — |6 }—Do QB—_I__SI—'QB
ouTPUTS
COUNT ENABLE
INPUT EP E’_ Ep QCFE — Qc
DIRECT RESET = _, E_o Ro oD_E - Qo
|- R E I COUNT
reserineuT 7 — (8] SLOAD. 17] T ENABLE INPUT
ano i 1] — sToAD L%
Outline 20P4

accordance with the state diagram.

When direct reset Rp is set low, irrespective of other
inputs, asynchronous reset occurs and Qa~Qp, RCO
and CCO become low. When reset R is low and T
changes from low to high, reset operation occurs syn-
chronously and Qa~Qp, RCO and CCO become low.

When output control input OC is set high, outputs
Qa~Qp are in high-impedance state. Even in this case,
operations such as counting, preset and reset are
possible.

Carry output RCO is high when Er, Qa and Qp are
high. Carry output CCO becomes high only when RCO,
Er and Er are high and T is low. CCO is free from the glit-
ches due to the propagation time dispersion in the inter-

LOGIC DIAGRAM

Qa Qs Rco cco Vee
ey
15 13 - —
@ G——C— z
T 0 T 0 1 0
s R
D T Sp_ 1~ Sp 7
T
1 1
N\
]] |I 1 1
@E — OO - é) ©
Ro ALOAD Da Ds Dc Do SLOAD R Er Er T OC GND
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SYNCHRONOUS PRESETTABLE DECADE COUNTER WITH 3-STATE OUTPUT

nal gates.

Ep, Er, RCO and CCO are used when counters are
connected in synchronous cascade connection and

FUNCTION TABLE (ote 1)

made a 10" counter. Usually, either RCO ro CCO may be

Inputs Outputs
Operational mode — — —

ocC Rp |ALOAD R SLOAD| Er Ep T Qa Qp Qc Qp
Output “Z” (Qa~Qp) H X X X X X X X V4
Direct reset L L X X X X X X L L L L
Direct load L H L X X X X X Da Dg D¢ Dp
Synchronous reset L H H L X X X t L L L L
Synchronous load L H H H L X X t Da Dg Dc Dp

Count L H H H H H H t Count (decimal)
, L H H H H L X x | @ | @ | @@ | @3
Inhibit counting 0 0 0 0
L H H H H X L X Qa Qs Qc Qp

Note 1:X : Irrelevant

Z : High-impedance state

t - Transition

from low to high (positive edge trigger)

02 ~08 Level of Qa~Qp before the indicated steady-state input conditions were established

# The settin

g of input OC does not affect the operation of reset, load, count and count inhibit

However, data appear at Qa~Qp only when OC is low

RCO FUNCTION TABLE

CCO FUNCTION TABLE (note 2)

connected to Er of the next device. However, use RCO
for high-speed operation. Since CCO changes after T is
set low, CCO cannot follow high-speed counting.

Input Outputs (internal signal) Output Inputs Output
Er Qa Qs Qc Qo RCO = Ep RCO™ T cco
H H X X H H L X X X L
H L X X X L X L X X L
H X X X L L X X L X L
L X X X X L H H H w JU

Note 2:*. RCO 1s an output, but also an internal signal
TIMING DIAGRAM Ig;r:erated as shown in the function table on the
oc 1
: 1
— +
R
© : :
; L1 ! !
bt
ALOAD
L : STATE DIAGRAM
SLOAD 1 | ! |
1 1 I
50 N I
Ee '-I-f-b [ i Lo
4o ——f——r— . )
Er [17TY ol ! T S W
T‘l t | [
roliannnnnnnnnnnnrnrnnrae
b ] lpemmccmcccccemd e o e e e b ——— JE T N
Da L %i- -___..'...I’T.l. _________ _|______:|__:____,-___-.
S N I [N OO, S RS
Ds L& rk _______ __...._!--“I.-_--___.._.ﬂ-_ ----- :--?__..-..-__-_-
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o L1 i e —
] —
Qc ’__1 "_'l | | A
! t
S R | i L [TTDIoo
T
RCO j i I [  High-impedance
T
cco || M N !
el 7 8 9 0 | 7 8 9 0 1 (2 3) (4 5 |
e + 1
RESET J PF‘?ESET COUNT COUNT INHIBIT COUNTING
RESET  PRESET
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ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vce Supply voltage —0.5~+7 \Y
v, Input voltage —0.5~+7 v
Qa~Qp High-level state or high-impedance state —0.5~+5.5
Vo Qutput voltage - \"
RCO, CCO High-level state —0.5~Vcc
Topr Operating free-air ambient temperature range ) —20~+75 c
Tstg Storage temperature range —65~-+150 T
RECOMMENDED OPERATING CONDITIONS
Limits
Symbol Parameter Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 \
Vin High-level input voltage 2 \
Ve Low-level input voltage 0.8 \
Qa~Q 0 —2.6
lon High-level output current 2 ° - mA
RCO, CCO 0 —0.4
QA~Qp 0 24
loL Low-level output current mA
RCO, CCO 0 8
Topr Operating free-air ambient temperature range —20 +75 C
ELECTRICAL CHARACTERISTICS (7a= —20~ +75°C, unless otherwise noted)
Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
Vic Input clamp voltage Vec=4.5V, ljc=—18mA —1.5 \
Qa~Qp lon=—2.6mA 2.4 3.2
V, High-level output voltage Vee=4.5V | lon=| Ta=0~70TC 2.7 |- 3.4 \
oH RCO, CGO oe ol = -
0.4mA Ta=—20~+75C| 2.6 3.4
lo,=12mA 0.25 0.4
QA~Qp Vcc=4.5V v
loL=24mA 0.35 0.5
VoL Low-level output voltage
loL=4mA 0.25 0.4
RCO, CCO Vec=4.5V \
loL=8mA 0.35 0.5
lozn Off-state high-level output current Vee=5.5V, Vo=2.7V 20 ‘,u A
lozL Off-state low-level output current Vce=b5.5V, Vo=0. 4V —20 nA
i Evn, E 0.2
I Input current at maximum | =1 Ep Veo=5. 5V, V\=7V mA
voltage Other inputs 0.1
. . Er, Ep 40
b High-level input current Vee=5.5V, Vi=2.7V zA
Other inputs 20
he Low-level input current Voce=5.5V, V,=0. 4v —0.2 mA
QA~Q —30 —112
lo Output current A ° Vcce=5. 5V, Vo=2. 25V mA
RCO, CCO —15 —70
lcch Supply current, all outputs high Vee=5.5V 17 27 mA
leccL Supply current, all outputs low Vee=5b.5V 21 33 mA
lccz Supply current, outputs disabled Vee=5.5V 22 36 mA
* @ All typical values are at Voo =5V, Ta=25°C
MITSUBISHI .
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SYNCHRONOUS PRESETTABLE DECADE COUNTER WITH 3-STATE OUTPUT

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vec=4.5~5.5V  (Note 3)
CL=50pF
Symbol Parameter R;=500Q Unit
R>=500Q
Ta=0~70C Ta=—20~+75C
Inputs |Outputs| Min Typ *| Max Min Typ *| Max
fmax Maximum clock frequency T Qa~Qp 20 18 MHz
t 4 12 4 13
PLH T QA"‘QD ns
[ 5 18 5 19
9 29 9 30
teen Propagation time T RCO ns
[ 8 24 8 25
t 8 26 8 27
PLH T CCO ns
tonL 5 16 5 17
t R 10 35 10 36
PLa ALOAD|QA~Qp ns
ter 7 23 7 24
teLn _— — 15 40 15 41
Propagation time ALOAD| RCO ns
tone 12 30 12 31
teLn — 25 55 25 56
ALOAD| CCO ns
trrL 12 33 12 34
t 8 30 8 31
PLn Da~Dp|Qa~Qp ns
tonL 7 22 7 23
t, 5 16 5 17
PLH Er | RCO ns
torL 4 14 4 15
t Propagation time 12 32 12 33
PLy Er | cCO ns
touL 4 12 4 13
t 5 18 5 19
PLH Ep CCO ns
torL 4 12 4 13
tent Ro {Qa~Qo| 7 22 7 23 ns
— 5 19 5 20
tpzn Output enable time OC |Qa~Qp| ns
tpz1 8 23 8 24
tonz __ 2 10 2 n
Output disable time OC |Qa~Qp ns
toLz 4 15 4 16
*: All typical values are at Vcc=5V, Ta=25°C.
Note 3: Measurement circuit (1) The pulse generator (PG) has the following characteristics: [parameter S,
<
INPUT  Vec  OUTPUT o 7y PRR=1MHz toum Open
T S tr=2ns, t{=2ns (- Open
— g A Vip=3.5V, V, =0.3V tezn Open
| PG | put l duty cycle=50% teze Glosed
50Q C.2R; Zo=50Q tonz Open
l tpLz Closed

(2) Cvincludes probe and jig capacitance
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TIMING REQUIREMENTS (Voc=4.5V~5. 5V, C,=50pF, R;=500Q )

Limits
Symbol Parameter Ta=0~70C Ta=—20~+75C Unit
Min Typ *| Max Min Typ * | Max
tw(TH) T “H” 25 26
twerw) Pulse width T i % ns
tw(Rp) Rp “L” 15 16
tw(ALOAD) ALOAD “L” 15 16
tsu(p) Da~Dp 20 21
tsu(SLOADL) SLOAD “L” 15 16
t5u(SLOADH) SLOAD “H” (inactive) 30 31
tsu(en) - Ey, Ep “H”. 20 21
tsu(EL) Setup time before T 1 Er, Ep “L” 20 21 ns
tsu(AL) R “L” 15 16
tsu(RH) R “H” (inactive) 30 31
tsu(Rp) \ Ro “H” (inactive) 10 1
tsu(ALOAD) ALOAD “H” (inactive) 10 n
th(p) ‘ Da~Dp 0 1
th(SLOAD) | o1 time after T 1 SLOAD "L 0 ! ns
th(r) R “L” 0 1
th(e) Er, Ep 0 1

* . All typical values are at Vcc =5V, Ta=25°C.
t : Transition from low to high
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TIMING DIAGRAM (Reference level = 1.3V)
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/ RCO
t t
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PR Z Er, Ep
ALOAD Da~Dp
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T Qa~Qp
tenL

tw(TL)

T / ‘\ [ T

A i N/ N
| teum
B tsu(sLoabL)th(sLoAD

QA"’QD R
torL SLOAD tsu(RH)
tsu(SLoADH)

.
|

T
teLm /

RCO /
teHL Da~Dp
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CCo

tsuo) tho)
tsue) thee)

tsu(p)
tsu(e)

thio) \\\
th(e)

teHL
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Note 4: The shaded areas indicate the period when the input is’ ;—j
permitted to change for predictable output performance. tpLz
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1
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\ 0.3v
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et D™ SYNCHRONOUS PRESETTABLE 4-BIT BINARY COUNTER

. WITH 3-STATE OUTPUT
DESCRIPTION . [ PIN CONFIGURATION (TOP VIEW)
The M74ALS561AP is a semiconductor integrated circuit
of a synchronous 4-bit binary (hexadecimal) counter with DRECT o —[1] ~ A v
3-state outputs which has direct/synchronous reset and INPUT ALole
direct/synchronous preset inputs. clock INPUT - T — [Z} 17 Rcol19] — RCORITLE CARRY
FEATURES ' i E1 o2 ccolig) — CCOGARRY GuTRUT]

—— OUTPUT
@ High fan-out (Qa~Qp: lo.=24mA, lop= —2.6mA) DATA INPUTS Pe —[4}pe  ocpi7] — BT CONTROL
® Direct and synchronous reset inputs e — 5o QA_E —an
® Direct and synchronou.iload inputs .
® Output control input (OC) oo —[e]Hob  aelg] —oa ouTPUTS
® Enable inputs and carry outputs for cascade COUNT E?mg‘lﬁ g — [T1E. QC_E —a.
connection _
® Wide operating temperature range (Ta= —20~ + 75°C) DRECT eor Fo ~[e]qro Qof 13 — a0
R Er
RESETINPUT R — |9 SLOAD {12] «— E; COUNT ENABLE|
APPLICATIONS B 'NPUL:)AD
General purpose, for use in industrial and consumer GND E :| “= SLOAD |NpuT
digital equipment.
Outline 20P4

FUNCTIONAL DESCRIPTION

When the count pulse is applied to clock input T and

enable inputs Ep and Er, reset inputs Rp and R, and load

inputs ALOAD and SLOAD are all high, the number of

count pulses appears in 4-bit binary code on the outputs
~Qp synchronized with the count pulse. Counting oc-

curs when T changes from low to high.

When direct load input ALOAD is set low, asyn-
chronous preset occurs and the signals applied to data
inputs Da ~Dp appear on outputs Qa~ Qp. When load in-
put SLOAD is set low and T changes from low to high,
synchronous preset occurs and the signals'on Da~Dp
appear on Qa~Qp. The status of Ep and Er does not af-
fect preset operation.

When direct reset Rp is set low, nrespectlve of other

inputs, asynchronous reset occurs and Qa~Qp, RCO
and CCO become low. When reset R is low and T
changes from low to high, reset operation occurs syn-
chronously and Qa ~Qp, RCO and CCO become low.

When output control input OC is set high, outputs
Qa~Qp are in the high-impedance state. Even in this
case, operations such as counting, preset and reset are
possible.

Carry output RCO is high when Er and Qa~Qp are
high. Carry output CCO becomes high only when RCO,
Ep and Er are high and T is low. CCO is free from the glit-
ches due to the propagation time dispersion in the inter-
nal gates.

Ep, Er, RCO and CCO are used when counters are

LOGIC DIAGRAM Qa Qp Qc RCO CcCO
. j@i - \I‘J’;J &, ——@—— Vee
T | o] | 0 0 :
_'C|SD T—Rl‘)' So TF‘]‘* Sp 1R Sp ¢R
] [ -
( !
- ©; é ano
Ro ALOAD Da De Dec E» T OC
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SYNCHRONOUS PRESETTABLE 4-BIT BINARY COUNTER
WITH 3-STATE OUTPUT

connected in synchronous cascade connection and for high-speed operation. Since CCO changes after T is
made an n-bit counter. Usually, either RCO or CCO may set low, CCO cannot follow high-speed counting.
be connected to Er of the next device. However, use RCO

FUNCTION TABLE (Note 1)

Inputs Outputs
Operational mode — — —
c*® Rp |ALOAD R SLOAD| Er Ep T Qa Qg Qc Qp
Output “Z”" (Qa~ Qo) H X X X X X X X
Direct reset L L X X X X X X L L L
Direct load L H L X X X X X Da Dg D¢ Dp
Synchronous reset L H H L X X X t L L L L
Synchronous load L H H H L X X t Da Dg D¢ Do
Count L H H H H H H t Count (hexadecimal)
o ) L H H H H L X X Qp Qs Ql Qs
Inhibit counting 5 5 ) 5
L H H H H X L X Qa Qs Qc Qo

Note 1: X - Irrelevant
Z : High-impedance state
t : Transition from low to high (positive edge trigger)
Ql ~Qg : Level of Qa~Qp before the indicated steady-state input conditions were established.

# : The setting of input OC does not affect the operation of reset, load, count and count inhibit.
However, data appear at Qs ~Qp only when OC is fow.

RCO FUNCTION TABLE CCO FUNCTION TABLE (Note 2)

Input Outputs (internal signal) Output Inputs Output
Ey Qa Qs Qc Qo RCO Er Ep RCO™ T cco
H H H H H H L X X X L
H L X X X L X L X X L
H X L X X L X X L X L
H X X L X L H H H w J
H X X X L L Note 2: *: RCO Is an output, but also an internal signal
L X X X X L Igeefu;\'erated as shown in the function table on the

TIMING DIAGRAM

oc

RD'}J

ALOAD
SLOAD
Ep I}
Er

Da H
De I
Dc
Do
Qa
Qs
Qc
Qp
RCO
Cco

I High-impedance

T
i L n
12131415 0 1 ! 1131415 0 1 (2)(3)(4) 5 i

-
"I COUNT v COUNT INHIBIT COUNTING
RESET PRESET = RESET PRESET

JE I A |
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ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit

Vee Supply voltage —0.5~+7 \

V, Input voltage —0.5~+7 \
Qa~Qp High-level state or high-impedance state —0.5~+45.5

Vo Output voltage Vv
RCO, CCO High-level state —0.5~Vcc

Topr Operating free-air ambient temperature range —20~-475 c

Tstg Storage temperature range —65~-+150 T

RECOMMENDED OPERATING CONDITIONS

Limits .
Symbol Parameter Unit
Min Typ Max
Vce Supply voltage 4.5 5 5.5 \
Vin High-level input voltage 2 \"
Vio Low-level input voltage 0.8 \
Qa~Qp 0 —2.6
lon High-level output current mA
RCO, CCO 0 —0.4
Qa~Qp 0 24
loL Low-level output current mA
RCO, CCO Q 8
Topr Operating free-air ambient temperature range —20 +75 ‘c
ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)
Limits
Symbol Parameter Test conditions - > Unit
Min Typ Max
Vic Input clamp voltage Vee==4.5V, ljc=—18mA —1.5 v
QA“"QD IOH='—2- 6mA 2.4 3.2
V. High-level output voltage Vec=4.5V | loy=| Ta=0~70C 2.7 3.4 \
OH RCO, cco ccC OH a
—0.4mA Ta=—20~-+75C| 2.6 3.4
lor=12mA 0.25 0.4
Qa~Qp Vce=4.5V \
loL=24mA 0.35 0.5
Voo Low-level output voltage
lor=4mA 0.25 0.4
RCO, CCO Vce=4.5V v
A lo,=8mA 0.35 0.5
lozn Off-state high-level output current Vec=>5.5V, Vo=2.7V 20 nA
lozL Off-state low-level output current Vce=5.5V, Vo=0. 4V —20 sA
Input current at maximum Er, Ep — — 0.2
| Vee=b5. 5V, V=7V mA
! voltage Other inputs ce ' 0.1
I High-level input ¢ jEnEe Voo=5.5V, V,=2.7V 40 A
igh-level input curren =. y =c.
" ¢ i Other inputs e ! 20 “
he Low-level input current Vee=5.5V, V,=0. 4V —0.2 mA
QA~Qp —30 —112
lo Output current Vee=5.5V, Vo=2. 25V mA
RCO, CCO —15 —70
Ic;:H Supply current, all outputs high Vcee=5. 5V 17 27 mA
lecL Supply current, all outputs low Vce=5.5V 21 33 mA
lccz Supply current, outputs disabled Vcc=5.5V 22 36  mA

* : All typical values are at Vcc =5V, Ta=25°C
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SWITCHING CHARACTERISTICS

Test conditions/Limits
Vcec=4.5~5.5V  (Note 3)
CL=50pF
Symbol Parameter R;=500Q Unit
R2=500Q
Ta=0~70C Ta=—20~+75C
Inputs {Outputs| Min Typ ™| Max Min Typ *| Max
fmax Maxtmum clock frequency T Qa~Qp| 30 28 MHz
N 4 12 4 13
PLH T QA~QD ns
teHL 5 18 5 19
9 29 9 0
tpun Propagation time T RCO 3 ns
tonL 8 24 8 25
t 8 26 8 27
PLH T | cco ns
terL 5 16 5 17
t [ 10 35 10 36
PLH ALOAD|Qa~Qp ns
terL 7 23 7 24
toLm _ 15 40 15 41
Propagation time ALOAD| RCO ns
tonL 12 30 12 31
teLH — 25 55 25 56
ALOAD| CCO ns
[ 12 33 12 34
t 8 30 8 31
P Da~Dp|Qa~Qp ns
torL 7 22 7 23
t 5 16 5 17
Lt Er | RCO ns
tonL 4 14 4 15
teLH Propagation time 12 32 12 33
Er Ccco ns
tenL 4 12 4 13
t 5 18 5 19
PLa Er | CCO : ns
[ 4 12 4 13
teuL Ro |Qa~Qo 7 22 7 23 ns
t — 5 19 5 20
Pz Output enable time OC [Qa~Qp| ns
tezL 8 23 8 24
J— 2 10 2 "
tenz Output disable time OC |Qa~Qp ns
[ 4 15 4 16
% . All typical values are at Vcc =5V, Ta=25°C.
Note 3: Measurement circuit (1) The pulse generator (PG) has the following characteristics: Parameter S,
<1
INPUT  Vec  OUTPUT 3 Y PRR=IMAZ LT Open
? T S, ty=2ns, t{=2ns oL Open
R, Vin=3.5V, Vv, =0.3V tezn Open
put duty cycle=50% teze Closed
Open
50Q C.3R: Zo=50Q oz
71 teLz Closed

(2) C_includes probe and jig capacitance.
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SYNCHRONOUS PRESETTABLE 4-BIT BINARY COUNTER
WITH 3-STATE OUTPUT

TIMING REQUIREMENTS (Vcc=4.5vV~5.5V, C_=50pF, R;=500Q)

Limits
Symbol Parameter Ta=0~70TC Ta=—20~+75C Unit
Min Typ*| Max Min | Typ *| Max

tw(TH) T “H” 16.5 17.5
tw(tL) Pulse width T_"L" ) 16.5 17.5 ne
tw(Rp) Rp “L” 15 16
tw(ALOAD) ALOAD “L” 15 16
tsu(p) Da~Dp 20 21
tsu(sLoaoL) SLOAD “L” 15 16
tsu(SLoRDH) SLOAD “H” (inactive) 30 31
tsu(en) Er, Ep “H” 20 21
tsu(EL) Setup time before T 1 En, Ep “L” 20 21 ns
tsu(RL) R “L” 15 16
tsu(RH) R “H” (inactive) 30 31
tsu(Rp) Rp “H” (inactive) 10 1
tsu(ALOAD) ALOAD “H” (inactive) 10 n
th(p) Da~Dp 0 1
th(SLOAD) Hold time after T 1 ‘ §LOAD v 0 ! ns
th(r) R “L” 0 1
th(e) Er, Ep 0 1

*: All typical values are at Voo =5V, Ta=25°C.

t: Transition from low to high

MITSUBISHI
2—128 ELECTRIC



MITSUBISHI ALSTTLs

M74ALSS61AP

SYNCHRONOUS PRESETTABLE 4-BIT BINARY COUNTER
WITH 3-STATE OUTPUT

TIMING DIAGRAM (Reference level = 1.3V)
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Note 4: The shaded areas Indicate the period when the input is \_____ﬁ

permitted to change for predictable output performance.
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OCTAL D-TYPE TRANSPARENT LATCH
WITH 3-STATE OUTPUT (INVERTED)

DESCRIPTION

The M74ALS563P is a semiconductor integrated circuit
consisting of eight D-type latch circuits with 3-state in-
verted output and is provided with an output control in-
put and an enable input, both common to all circuits.

FEATURES

® 3-state, high fan-out (loL=24mA, lon = —2.6mA)

® High package density with eight circuits in one
package

® Output control and enable inputs common to all
eight circuits

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

The eight D-type latch circuits have the common output
control OC and enable input E. While E is high, the infor-
mation from D appears inverted at the output Q and
Q changes with D. When E changes from high to low, the
status of D immediately before the change is latched.
While E is low, the status of Q is retained even if D
.changes.

While OC is high, 1Q~8Q are in the high-im-
pedance state “Z” irrespective of other inputs. OC does
not affect the internal operation of the flip-flops. While Q
is “Z”, old data can be retained or new data can be
entered. Since all outputs have high fan-out, this device
is suitable for use as a buffer register, 1/0 port, or
bidirectional bus driver.

PIN CONFIGURATION (TOP VIEW)
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Except for type name, the M74ALS563P is identical in
all respects, including pin configuration, functions, and
specifications, to M74ALS580P.

LOGIC DIAGRAM
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M74ALSS63P

OCTAL D-TYPE TRANSPARENT LATCH
WITH 3-STATE OUTPUT (INVERTED)

FUNCTION TABLE (Note 1)

Inputs Output | Note 1: Q°
oc* E D Q
L H H L z
L H L H X
L L X Q° *
H X X p4

Level of Q before the indicated steady-state input conditions were
established.

: High-impedance state

Irrelevant

Data can be Jatched irrespective of OC.

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 Y
A Input voltage —0.5~+47 \
Vo Output voltage High-level state or high-impedance state —0.5~+5.5 \
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~+150 c
RECOMMENDED OPERATING CONDITIONS
Limits
Symbol Parameter Vin Tye Max Unit
Vee Supply voltage 4.5 5 5.5 Y
Vin High-level input voltage 2 \"
ViL Low-level input voltage 0.8 v
lom High-level output current 0 —2.6 mA
loL Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 +75 c
ELECTRICAL CHARACTERISTICS (Ta=-20~ +75°C, unless otherwise noted)
Symbol Parameter Test conditions Limits Unit
Min Typ *| Max
Vic Input clamp voltage Vee=4.5V, I),c=—18mA -1.5 \Y
Vou High-level output voltage Vee=4.5V, loy=—2.6mA 2.4 3.2 Vv
VoL Low-level output voltage Vee=4.5V lou=12mA 0-25 0.4 v
lor=24mA 0.35 0.5
lozn Off-state high-level output current Vee=>5. 5V, Vo=2.7V 20 nA
lozL Off-state low-level output current Vec=5.5V, Vo=0. 4V —20 uA
L Input current at maximum voltage Vee=5.5V, V=7V 0.1 mA
I High-level input current Vee=5.5V, V,=2.7V 20 nA
he Low-level input current Vee=5. 5V, V,=0. 4V —0.1 mA
lo Qutput current Vee=5. 5V, Vo=2. 25V —15 —70 mA
lcch Supply current, all outputs high Vee=5. 5V 10 19 mA
lecL Supply current, all outputs low Vee=5.5V 15 24 mA
lccz Supply current, outputs disabled Vec=5.5V 16 27 mA
* * All typical values are at Vcc=5V, Ta=25°C
MITSUBISHI
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M74ALS563P

OCTAL D-TYPE TRANSPARENT LATCH
WITH 3-STATE OUTPUT (INVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits’
Vee=4.5~5.5V (Note 2)
C_=50pF *
Symbol Parameier R;=500Q Unit
Rz=500Q
Ta=0~70C Ta=—20~+75C
Inputs |Outputs| Min Typ *| Max Min Typ * | Max
t - 3 18 3 19
PLH 1D~8D[10~8Q ns
tpHL o 3 14 3 15
Propagation time
teLn - 8 22 8 23
E 1Q~8Q ns
teHL 8 21 8 22
tpzh — = | 4 20 4 21
Output enable time OoC |1Q~8Q ns
tpzL 4 18 4 19
tpHz J— . 2 8 2 9
Output disable time oCc |1Q~8Q ns
teLz 3 13 3 14
% : All typical values are at Vec=5V, Ta=25°C.
Note 2: Measurement circuit (1) The pulse generator (PG) has the following characteristics: Parameter S,
=<
INPUT Voo OUTPUTg 7v PRR=1MHz teww | Open
T S tr=2ns, tf=2ns torL Open
R Vin=3.5V, Vj=0.3V tezy | Open
PG puT | duty cycle=50% tezL Closed
Open
50Q C.2R: 26=50Q tenz P
;l; ' . tpLz Closed
(2) C includes probe and jig capacitance.
TIMING REQUIREMENTS (vcc=4.5V~5. 5V, C_=50pF, R,=500Q )
Limits
Symbol Parameter Ta=0~70C Ta=—20~+75C, Unit
Min | Typ™*| Max Min Typ *| Max
tw(e) Pulse width E “H" 15 16 ns
tsu(p) Setup time before E | 1D~8D 10 11 ns
th(o) Hold time after E ! 1D~8D 10 " ns
% All typical values are at Vcc =5V, Ta=25°C.
 : Transition from high to low
MITSUBISHI
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M74ALSS63P

OCTAL D-TYPE TRANSPARENT LATCH
WITH 3-STATE OUTPUT (INVERTED)

TIMING DIAGRAM (Reference level = 1.3V)
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a ‘ Note 3: The shaded areas indicate the period when the input is permitted to
teHL tpLH change for predictable out put performance.
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M74ALSS564P

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOP

WITH 3-STATE OUTPUT (INVERTED)

DESCRIPTION

The M74ALS564P is a semiconductor integrated circuit
consisting of eight D-type positive edge-triggered flip-
flop circuits with 3-state inverted output and is provided
with an output control input and a clock input, both com-
mon to all circuits.

FEATURES

® Positive edge triggering

® 3-state, high fan-out (lo.=24mA, lon= —2.6mA)

® High package density with eight circuits in one
package

® Output control and clock inputs common to all eight
circuits

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

The eight D-type edge-triggered flip-flop circuits have
the commom output control OC and clock input T.
When T changes from low to high, the status of D im-
mediately before the change appears inverted at the out-
put Q in accordance with the function table.

While OC is high, 1Q ~8Q are in the high-impedance
state “Z” irrespective of other inputs. OC does not affect
the internal operation of the flip-flops. While Qis “27,
old data can be retained or new data can be entered.
‘Since all outputs have high fan-out, this device is
suitable for use as a buffer register, I/O port, or bidirec-
tional bus driver.

PIN CONFIGURATION (TOP VIEW)
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30 — [a}30 3ap{17] — 3@
4o — [5}—eo 4ap—ie] — 4@
DATA INPUTS { L ouTPUTS

50 — [6}—s0 sap—{i5] — sa
60 — [7}—so sap—{ia] — ea
7D — E—m 700—@ — 79
{BD —»E—SDTBQD—E —~ 83

ano  [ig] L_—T_TI — T CLOCK INPUT

Outline 20P4

Except for type name, the M74ALS564P is identical in
all respects, including pin configuration, functions, and
specifications, to M74ALS576P.

LOGIC DIAGRAM
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M74ALSS564P

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOP
WITH 3-STATE OUTPUT (INVERTED)

FUNCTION TABLE (note 1)

Inputs Output [Note 1:t : Transition from low to high (positive edge trigger)
oc* T D Q ‘Q° - Level of Q before the indicated steady-state input conditions were
established.
L t H L
. High-impedance state
C : L ” z igh-impedan
L L X Iog . lrrelevant
H X X 2 Data can be stored irrespective of OC.

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \Y
Vv, Input voltage —0.5~+7 v
Vo Output voltage High-level state or high-impedance state —0.5~++5.5 Y
Topr Operating free-air ambient temperature range —20~+75 c ]
Tstg Storage temperature range —65~4150 c

RECOMMENDED OPERATING CONDITIONS

Limits
Symbol Parameter Vi Tve Vi Unit
Vece Supply voltage 4.5 5 5.5 \"
Vin High-level input voltage 2 v
Vio Low-level input voltage 0.8 \
lon High-level output current . 0 —2.6 mA
loL Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 | +75 c

ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Test conditions - Limits Unit
Min Typ*| Max
Vic Input clamp voltage Vec=4.5V, l,c=—18mA —1.5 \"
Vou High-level output voltage Vec=4.5V lon=—2.6mA 2.4 3.2 v
VoL Low-level output voltage Veo=4. 5V lo.=12mA 0.2 0.4 v
loL=24mA 0.35 0.5
lozn Off-state high-level output current Vce=b5.5V, Vo=2.7V 20 nA
lozL Off-state low-level output current Vce=5.5V, Vo=0. 4V —20 nA
1l Input current at maximum voltage Vcec=5.5V, V,=7Vv 0.1 mA
hn High-level input current Vce=5.5V, V\=2.7V 20 zA
Iy Low-level input current Vce=5.5V, V,=0. 4V —0.2 mA
lo Output current Vce=5. 5V, Vo=2. 25V —15 —70 mA
leccH Supply current, all outputs high Vee=b5. 5V 10 19 mA
lecL Supply current, all outputs low Vec=5. 5V 15 24 mA
lecz Supply current, outputs disabled Vcce=5. 5V 16 27 mA

* : All typical values are at Vgc =5V, Ta=25°C.

MITSUBISHI
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M74ALSS564P

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOP

SWITCHING CHARACTERISTICS

WITH 3-STATE OUTPUT (INVERTED)

Test conditions/Limits
Veo=4.5~5.5v  (Note 2)
C_=50pF
Symbol Parameter R,=500Q Unit
R2=500Q
Ta=0~70C Ta=—20~+75C
Input |Outputs| Min Typ*| Max Min Typ*| Max
fmax Maximum clock frequency T [1Q~sq| 30 28 MHz
t [ 4 14 4 15
PLH Propagation time T J{1Q~8Q ns
teHL 4 14 4 15
tpzH _— = = 4 20 4 21
Output enable time oCc [1Q~8Q ns
tpzL 4 18 4 19
tenz — = — 2 8 2 9
Output disable time ocC [1Q~8Q ns
teLz : ‘ 3 13 3 14
% All typical values are at V=5V, Ta=25°C.
Note 2: Measurement circuit (1) The pulse generator (PG) has the following characteristics: [parameter S
PRR=1MH
INPUT Voo OUTRUT ¢ 7 z toun | Open
T S tr=2ns, tf=2ns tonL Open
R Vin=3.5V, V, . =0.3V tpzn Open
PG butr duty cycle=50% teze Closed
50Q C.ER: Zo=50Q lenz Open
71 teLz Closed
(2) Ctincludes probe and jig capacitance.
TIMING REQUIREMENTS (vic=4.5~5.5V, C_=50pF, R;=500Q )
Limits
Symbol Parameter Ta=0~70TC Ta=—20~+75C Unit
Min Typ *| Max Min Typ ™| Max
t; T “H” 14 15
W puise width — ns
twiTL) T “L” 14 15
tsu(p) Setup time before Tt 1D~8D 15 16 ns
th(p) Hold time after Tt 1D~8D 0 1 ns
*: All typical values are at Vec=5V, Ta=25°C.
t : Transition from low to high
TIMING DIAGRAM (Reference level =1.3V)
twirr) | tw(rn) .
T \ 7 Z oc s( 7[
10~e0 / 19~80 V)
V4 0.3v
Topso)l the) tsu([thip) ez tpLz ;
_ _ \] 0. 3v
1Q~8Q 1Q~8Q
tenL M tpzr tpHz
Note 3: The shaded areas indicate the period when the input is
permitted to change for predictable output performance.
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ore® T " SYNCHRONOUS PRESETTABLE UP/DOWN DECADE COUNTER
k¢ .
s WITH 3-STATE OUTPUT
DESCRIPTION PIN CONFIGURATION (TOP VIEW)
The M74ALS568AP is a semiconductor integrated circuit
of a synchronous up/down decade counter with 3-state uplo%vgr: s S
outputs which has a direct reset, a synchronous reset COh:NPUT u ! _l 20 Vee
and a preset input. cLock neut T — [Z|—TU4 R f—{15] — Re HIFRLE CARRY
FEATURES o — [3]—{Prcc0op—{Te] — 5eBmmm oureut
® High fan-out (Qa~Qp: loL = 24mA, lon = —2.6mA) — OUTPUT
=y 17) —
® Direct and synchronous reset inputs DATA INPUTS Do — [4] = ocp—7] ©C conTRoL INPUT
® Synchronous load input e — [5}—Pc aa|—ig] — aa
® Up/down control inputs for up/down switching
i — [6}—{po Qs}—]i5] —
® Output control input (OC) i Po E o Qa5 ~ aa OUTRUTS
@ Enable inputs and carry outputs for cascade OUNT Eb,',ﬁsbf Ep — E—o Er Qc —[1_71] — Qc
connection DIRECT RESET 5~
Ro — |8}—dRo Qo}—i13] —a
® Wide operating temperature range (Ta= —20~ + 75°C) ieor 7o~ [e]—qmo ol i3] — o
RESETINPUT R — [9]—qR  Erp—{12] «— E; COUNT ENABLE
APPLICATIONS Eqloas {2 — & Y
General purpose, for use in industrial and consumer GND E E +— LOAD LOAD INPUT
digital equipment. Outline 20P3
ine

FUNCTIONAL DESCRIPTION

If a count pulse is applied to clock input T when enable
inputs Ep and Er are set low and reset inputs Rp, R, and
load input LOAD are high, the number of count pulses
appears in BCD code on the outputs Qa~Qp syn-
chronized with the count pulse. This device counts up
when up/down control input U/D is high and it counts
down when U/D is low. Counting occurs when T
changes from low to high.

Preset occurs synchronously when data are applied
to data inputs Da~Dp, LOAD is set low, and T changes
from low to high. When the counter is preset to a
numerical value of 10 or more, the counting proceeds in
accordance with the state diagram.

When direct reset Rp is set low, irrespective of other

inputs, asynchronous reset occurs and Qa~Qp become
low. When reset R is set low and T changes from low to
high, reset operation occurs synchronously and Qa~ Qo
become low.

When output control input OC is set high, outputs
Qa~Qp are in high-impedance state. Even in this case,
operations such as counting, preset and reset are
possible.

Carry output RCO is low when Er is low and both Qa
and Qp are high in count up condition and when E7 and
Qa~Qp are low in count down condition. Carry output
'CCO becomes low when RCO, Ep, E1 and T are low. CCO
is free from the glitches due to the propagation time
dispersion in the internal gates.

IﬁloAGG!(R:AM Qa Qg Qc Qp RCO CCO Vee
- A3 A7 3 i A8 .
M & ® G——@ @——®
A é——] :
|
0 0 0 T 0
ITDRDI |TDRDI TDRp T DRo
GNDQ’O)
Vee @ 4}
T o i .
4 5 (&) - 1) 12721 170
Da De Dc Do LOAD R Rp Er Ep T U/D OC GND
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M74ALSS68AP

SYNCHRONOUS PRESETTABLE UP/DOWN DECADE COUNTER

WITH 3-STATE OUTPUT

Ep, Er, RCO and CCO are used when counters are
connected in synchronous cascade connection and
made a divide-by-10" counter. Usually, either RCO or

FUNCTION TABLE (Note 1)

CCO may be connected to Er of the next device.
However, use RCO for high-speed operation. Since CCO
changes after T is set low, CCO cannot follow high-
speed counting.

Inputs Outputs
Operational mode —= — — — — — —
ocC Rp R LOAD Er Ep u/Db T Qa Qg Qc Qp
Output “Z”" (Qa~Qp) H X X X X X X X
Direct reset L L X X X X X X L L L
Synchronous reset L H L X X X X t L L L L
Synchronous load L H H L X X X t Da Dg D¢ Dp
Count up L H H H L L H t Count up (decimal)
Count down L H H H L L L t Count down  (decimal)
X x X 0 [ 0 0
Inhibit counting L H H H H 04; 02 Qcé Qz
L H H H X H X X Qa Qs Qc Qp

Note 1: X - Irrelevant
Z - High-impedance state

t : Transition from low to high (positive edge trigger)

02 ~Q§ : Level of Qa~Qp before the indicated steady-state input conditions were established.

# : The setting of input OC does not affect the operation of reset, load, count, and count inhibit.

However, data appear at Qa ~Qp only when OC is low.

RCO FUNCTION TABLE

CCO FUNCTION TABLE (ote 2)

Inputs Outputs (internal signal) Output Inputs Output
E; u/D Qa Qs Qc Qo RCO E; Er RCO™ T CCOo
H X X X X X H H X X X H
L H H X X H L X H X X H
L H L X X X H X X H X H
L H X X X L H L L L w L'
L L L L L L L Note 2:*. ACO is an output, but also an internal signal
L L H X % X H Ig:;:erated as shown in the function table on the
L L X H X X H
L L X X H X H
L L X % X H H STATE DIAGRAM

TIMING DIAGRAM

-——- COUNT UP
——-~ COUNT DOWN

1

— |
gTCO j LT High-impedance [
© T2 101718 oldo 124 3 2 1oUgs

) ]
RESET | [_‘ COUNT UP GOUNT DOWN  INHIBIT COUNTING

COUNT UP RESET  PRESET
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M74ALSS68AP

SYNCHRONOUS PRESETTABLE UP/DOWN DECADE COUNTER

WITH 3-STATE OUTPUT

ABSOLUTE MAXIMUM RATINGS (T,= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \%
V, Input voltage —0.5~-+7 \%
Qa~Qp High-level state or high-impedance state —0.5~+5.5
Vo Output voltage e — \%
RCO, cCcO High-level state —0.5~Vce
Topr Operating free-air ambient temperature range —20~-+75 C
Tstg Storage temperature range —65~+150 c
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
m am ni
Min Typ Max
Vee Supply voltage 4.5 5 5.5 \%
Viu High-level input voltage 2 \
ViL Low-level input voltage 0.8 \]
| QaA~Qp 0 —2.6 A
High-level output current ———— m
oH 'ghievel output cu RCO, CCO 0 Z0.4
~ 0 24
loL Low-level output current A=A mA
RCO, CCO 0 8
Topr Operating free-air ambient temperature range —20 +75 c
ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)
Limits
Symbol Parameter Test conditions Unit
Min Typ *| Max
Vie Input clamp voltage Vee=4.5V, ,c=—18mA —1.5 \
QA~Qp lon=—2.6mA 2.4 3.2
V, High-level output voltage | — _ _ Vec=4.5V | lon=| Ta=0~70C 2.7 3.4 \%
OH g RCO, CCO cc OH a
—0.4mA| Ta=—20~-+75C| 2.6 3.4
loL=12mA 0.25 0.4
Qa~Qp Vcc=4.5V \%
loL=24mA 0.35 0.5
Voo Low-level output voltage
- lo,=4mA 0.25 0.4
RCO, CCO Vec=4.5V v
loL=8mA 0.35 0.5
lozn Off-state high-level output current Vce=5.5V, Vo=2.7V 20 zA
loze Off-state low-level output current Vce=5.5V, Vo=0. 4V —20 nA
N Input current at maximum voltage Vce=5.5V, V=7V 0.1 mA
Iy High-level input current Vee=5.5V, V\=2.7V 20 nA
I Low-level input current Vee=5.5V, V,=0. 4V —0.2 mA
Qa~Qp —30 —12
lo Output current ————— Vee=5.5V, Vo=2.25V mA
RCO, CCO —15 —70
lecu Supply current, all outputs high Vee=b5. 5V 16 26 mA
lecL Supply current, all outputs low Vee=5.5V 20 32 mA
lecz Supply current, outputs disabled Vee=5.5V 20 32 mA
* : All typical values are at Vcc =5V, Ta=25°C.
MITSUBISHI
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M74ALSS68AP

SYNCHRONOUS PRESETTABLE UP/DOWN DECADE COUNTER
WITH 3-STATE OUTPUT

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vecec=4.5~5.5V (Note 3)
C._f—'50pF
Symbol Parameter R;=500Q Unit
R2=500Q
Ta=0~70C Ta=—20~+75C
Inputs |Outputs| Min Typ*| Max Min Typ* | Max
fmax Maximum clock frequency T Qa~Qp| 20 18 MHz
t 4 13 4 14
LA T |Qa~Qp ns
tonL 7 ) 16 7 17
teLn o [ 12 28 12 29
Propagation time T RCO ns
tenL 10 19 10 | 20
t N 5 13 5 14
PLi T CCO ns
tPHL 6 25 6 26
t — —_ 4 12 4 13
PLH E- | cco ns
teuL 5 14 5 15
teum Propagation time Er RCO 6 15 6 16 ns
teHL 4 13 4 14
t — N 5 13 5 14
o E, | cco ns
tenL 9 23 9 24
t — | — 9 23 9 24
L u/D | RCO ns
teHL Propagation time 9 23 9 24 )
tonL Ro. [Qa~Qp| 9 20 9 21 ns
t I 6 18 6 19
Pen Output enable time . OC |Qa~Qp ns
tezL 6 24 6 25
t, — 10
PHz Output disable time OC |Q.~Qp ! ! " ns
teLz 3 13 3 14
% : All typical values are at Vgg =5V, Ta=25°C.
Note 3:Measurement circuit . tines
(1) The pulse generator (PG) has the following characteristics: Parameter S,
=
INPUT Ve ouTPUTg 7y PRR=1MHz toin Open
" Ys, tr=2ns, tf=2ns tonL Open
Ry Vin=3.5V, V, =0.3V tezn Open
[=]
G DUT duty cycle=50% teze Closed
50Q CL3 Rz Z6=50Q : [ Open
71 . tpLz Closed
(2) - C_ includes probe and jig capacitance.
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M74ALSS68AP

SYNCHRONOUS PRESETTABLE UP/DOWN DECADE COUNTER
WITH 3-STATE OUTPUT

TIMING REQUIREMENTS (Voc=4.5V~5.5V, C_=50pF, R;=500Q)

Limits
Symbol Parameter Ta=0~70C Ta=—20~+75C Unit
Min Typ*| Max Min Typ*| Max
tw(TH) T “H” 25 26
twirn) Pulse width T % 26 ns
tw(RG) Rp “L” 15 16
tw(LOAD) LOAD “L” 15 16
tsu(p) Da~Dp 20 21
tsu(LOADL) LOAD “L” 15 16
tsu(COADH) LOAD “H” (inactive) 30 31
tsu(En) Er Ep “H” 30 31
tsu(EL) Setup time before T Er, Ep “L” 20 21 ns
tsu(RL) R “L" 15 16
tsu(RH) R “H” (inactive) 30 31
tsu(Rp) Ro “H” (inactive) 10 1
tsu(u/B) u/D 30 31
th(p) Da~Do 0 1
th(LGAD) LOAD “L” 0 1
th(® Hold time after T R “L” 0 1 ns
th(g) En Ep o | 1
th(uD) u/D 0 1
*: All typical values are at Ve =5V, Ta=25°C.
t - Transition from low to high
MITSUBISHI
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M74ALSS68AP

SYNCHRONOUS PRESETTABLE UP/DOWN DECADE COUNTER
WITH 3-STATE OUTPUT

TIMING DIAGRAM (Reference level =1.3V)

tw(Rp)
Ro s‘ 7¢ Er, Ep 5
tsu(Rp), teLH
T oeo
| tere
Qa~Qp /
tpHL
tw(TL) T /
T [ \ [ tsu®L) | th(R),
_/ tw(TH) \__/ a \ tsu(LoaoL) th(toap) /
teLn ' —a_
LOAD R ;
tsu(AH)
Qa~Qo tsu(LoADH) tw(LoaD)
teHL

y
.
w

teLn
tsu(EL)_ th(E) |
RCO ¢ tsu(u. D) th(u/D)
t h(D) /“ /
| e th(e) L
t, > >
PLH su(uD) th(u/b)
CcCo

teL

G

) /

u/D >K -_ teLz

h Qa~Qp
PLH tpzL 0.3v

N t,
RGO pzH
0.3v
tpHL Qa~Qp
. teHz

Note 4: The shaded areas indicate the period when the input is permitted to change for predictable output performance.
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M74ALSS69AP

SYNCHRONOUS PRESETTABLE UP/DOWN 4-BIT BINARY COUNTER

WITH 3-STATE OUTPUT

DESCRIPTION

The M74ALS569AP is a semiconductor integrated circuit
of a synchronous up/down 4-bit binary (hexadecimal)
counter with 3-state outputs which has a direct reset, a
synchronous reset and a present input.

FEATURES

® High fan-out (Qa~Qo: loL =24mA, lon= —2.6mA)

® Direct and synchronous reset inputs

® Synchronous load input

® Up/down control inputs for up/down switching

@ Output control input (OC)

® Enable inputs and carry outputs for cascade
connection

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

If a count pulse is applied to clock input T when enable
inputs Ep and Er are set low and reset inputs Rp, R, and
load input LOAD are high, the number of count pulses
appears in 4-bit binary code on the outputs Qa~Qp syn-
chronized with the count pulse. This device counts up
when up/down control input U/D is high and it counts
down when U/D is low. Counting occurs when T changes
from low to high.

Preset occurs synchronously when data are applied
to data inputs Da ~Dp, LOAD is set low, and T changes
from low to high.

When direct reset Rp is set low, irrespective of other
inputs, asynchronous reset occurs and Qa~Qp become

PIN CONFIGURATION (TOP VIEW)

UPIDOWN  _ 0 N\ t]
conTrROL U/D — [1 0] Veo
INPUT L :
cwoonmeur v~ - TLED- - oo BisEe ™
——— CLOCKED
LD .
Oa = E » ccopTe] — GGO ¢ aatel oy
—— oUTPUT
Dg — [4]——{Des OCPp!7] — OC
CON
DATA INPUTS E D TROL INPUT
Dc —-E——Dc QA—E — Qa

Dp — Er— Dp QB—E — Qs
COUNT ENABLE = OUTPUTS
INPUT Ep — EV_C Er QC—E — Qc
DIRECT =
RESET INPUT TP 7 Elro QD*E — Qo
RESETINPUT R — R E £ COUNT ENABLE
I: LOAD °—E ~ B Nput
anD 10 L—E «— LOAD LOAD INPUT
Outline 20P4

low. When reset R is set low and T changes from low to
high, reset operation occurs synchronously and Qa~ Qp
become low.

When output control input OC is set high, outputs
Qa~ Qo are in high-impedance state. Even in this case,
operations such as counting, preset and reset are
possible.

Carry output RCO is low when E7 is low and Qa~Qp
are high in count up condition and when Et and Qa~Qp
are low in count down condition. Carry output CCO
becomes low when RCO, Ep, Er and T are low. CCO is
free from the glitches due to the propagation time
dispersion in the internal gates.

Ep, Er, RCO and CCO are used when counters are

LOGIC

RCO Cco Vec
) - 1A
— ®

Qa Qe Qc Qp
DIAGRAM - B—- , — (-
b

T

GND

Vee

A

2
D@

T uU/D OC GND
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-’ M74ALSS69AP

SYNCHRONOUS PRESETTABLE UP/DOWN 4-BIT BINARY COUNTER
WITH 3-STATE OUTPUT

connected in synchronous cascade connection and be connected to Et of the next device. However, use RCO
made an n-bit counter. Usually, either RCO or CCO may for high-speed operation. Since CCO changes after T is

set low, CCO cannot follow high-speed counting.
FUNCTION TABLE (note 1)

Inputs Outputs
Operational mode — — — — — —
ocC Rop R LOAD | Er Ep u/D T Qa Qs Qc Qo
Output “Z” (Qa~Qp) H X X X" X X X X z z
Direct reset L L X X X X X X L
Synchronous reset L H L X X X X t L L L L
Synchronous load L H H L X X X t Da Dg D¢ Do
Count-up L H H H L L . H t Count-up  (hexadecimal)
Count-down L H H H L L L t Count-down (hexadecimal)
- ] L H H H H X X X Ql Qg ad | @
Inhibit counting 5 5 5 > 5
L- H H H X H X X Qa Qg Qc Qp
Note 1: X : Irrelevant Z . High-impedance state Q) ~Q3 : Level of Qa~Qp before the indicated steady-

. state input conditions were established.
t : Transition from low to high (positive edge trigger)

# T?\e setting of input OC does not affect the operation of reset, load, count and count inhibit. However, data appear at Qa~Qp only
when OC is low. ’

RCO FUNCTION TABLE CCO FUNCTION TABLE (ote 2

Inputs Outputs (intemnal signal) Output " Inputs Output
Er u/D Qa Qs Qc Qo RCO = & RCO™* T cco
H X X X X X H H X X X H
L H H H H H L X H X X H
L H L X X X H X X H X H
L H X L X X H L L L ar ar
L H X X L X H —_

Note 2:%: RCO is an output, but also an internal signal

L H X X X L H generated as shown in the function table on the
L L L L L L L left.
L L H X X X H
L L X H X X H
L i X X H X H
L L X X X H H

TIMING DIAGRAM

ocC |l 1
Ro J 1
RO LJ
LOAD L2J L
Er tT1 it | e T
[0 e D o i i : —
_ 1 =T T 1
u/D ‘I ! 1
i (Epipgigh

e

e e o
Qo i | E 1) | [

T - i —
RCO i | i L High-impedance L

|
JHTN

CCO T2 o i3jaisHo 1 @343 2 1 0514
- "~ COUNTUP " COUNTDOWN INHIBIT COUNTING
g7 PRESET

-t r T 1
RESEToouNT UP\
. RES

MITSUBISHI
2—144 ELECTRIC



MITSUBISHI ALSTTLs

M74ALSS69AP

SYNCHRONOUS PRESETTABLE UP/DOWN 4-BIT BINARY COUNTER

WITH 3-STATE OUTPUT

ABSOLUTE MAXIMUM RATINGS (T,= -20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+47 Y
v, Input voltage —0.5~+7 v
Qa~Qp High-level state or high-impedance state —0.5~+5.5
Vo Output voitage — v
RCO, CCO High-level state —0.5~Vce
Topr Operating free-air ambient temperature range —20~-+75 c
Tstg Storage temperature range —65~+150 c
RECOMMENDED OPERATING CONDITIONS
Limits
Symbol Parameter Unit
Min Typ Max
Vece Supply voltage 4.5 5 5.5 \%
Vin High-level input voltage 2 v
Vie Low-level input voltage 0.8 Vv
low High-level output current | 22~ 9P 0 —2.6 mA
RCO, CCO 0 —0.4
low Lowlevel output current |22~ 30 0 2 mA
RCO, CCO 0 8
Topr Operating free-air ambient temperature range —20 +75 c
ELECTRICAL CHARACTERISTICS (T;= -20~ +75°C, unless otherwise noted)
] Limits
Symbol Parameter Test conditions Unit
Min Typ *| Max
Vic Input clamp voltage Vec=4.5V, liIc=—18mA —1.5 v
Qa~Qp lon=—2.6mA 2.4 3.2
Vo High-level output voltage | __ Vee=4.5V | lon=| Ta=0~70C 2.7 3.4 v
RCO, CCO
—0.4mA Ta=—20~+75C| 2.6 3.4
loL=12mA 0.25 0.4
QA"'QD VCC=4- 5v v
loL=24mA 0.35 0.5
Voo Low-level output voltage
- loL=4mA 0.25 0.4
RCO, CCO Vcc=4.5V \
loL==8mA 0.35 0.5
lozn Off-state high-level output current Vee=5.5V, Vo=2.7V 20 uA
lozL Off-state low-level output current Vee=5.5V, Vo=0. 4V —20 nA
h input current at maximum voltage Vec=5. 5V, V=7V 0.1 mA
I High-level input current Vce=5.5V, V\=2.7V 20 rA
he Low-level input current Vec=b5.5V, V,=0. 4V —0.2 mA
QA~Q —30 —112
lo Output current A 2 Vce=5. 5V, Vo=2. 25V mA
RCO, CCO —15 —70
lech Supply current, all outputs high Vee=5. 5V 16 26 mA
lccu Supply current, all outputs low Veec=5.5V 20 32 mA
lccz Supply current, outputs disabled Vce=5. 5V 20 32 mA
* : All typical values are at Voo =5V, Ta=25°C.
MITSUBISHI
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M74ALSS569AP

SYNCHRONOUS PRESETTABLE UP/DOWN 4-BIT BINARY COUNTER
WITH 3-STATE OUTPUT

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vec=4.5~5.5V  (Note 3)
C_=50pF
Symbol Parameter - R;=500Q Unit
R2=500Q
Ta=0~70TC Ta=—20~+75TC
Inputs |Outputs| Min Typ *| Max Min Typ *| Max
fmax Maximum clock frequency T Qa~Qp| 30 28 MHz
t 4 13 4 14
PLa T QaA~Qp| ns
teHL ) 7 16 7 17
t — 12 28 12 29
PLA Propagation time T RCO ns
tpHL 10 19 10 20
t J— 5 13 5 14
PLi T | cco ns
teHL 6 25 6 26
t — J— 4 12 4 13
PLb Ep CCco ns
teHL 5 14 5 15
t — J— 6 15 6 16
PLy Propagation time Ey RCO ns
tenL 4, 13 4 14
teLH — — 5 13 5 14
Er CCOo ns
tene 9 23 9 24
teLn — | — 9 23 9’ 24
- u/D | RCO ns
tenL Propagation time 9 23 9 24
tonL Ro |Qa~Qp| 9 20 9 21 ns
t —
Pz Output enable ime OC |Qa~Qp| 6 8 5 19 ns
tezL 6 24 6 25
t J—
Phz Output disable time OC |Qa~Qp| ! 10 ! " ns
tpLz 3 13 3 14

% : All typical values are at Vgc =5V, Ta=25°C

Note 3 Measurement circuit (1) The pulse generator (PG) has the following characteristics’
Parameter S
=<

INPUT Voo OUTPUT g v PRR=1MHz toin Open

? T S, tr=2ns, ty=2ns tore Open

R Vik=3.5V, Vv, . =0.3v tpzu Open

PG DuUT

. duty cycle=50% tozL Closed

0@ CigRe 26=50Q tonz Open
71 tpLz Closed

(2) Cgincludes probe and jig capacitance.
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M74ALSS69AP

SYNCHRONOUS PRESETTABLE UP/DOWN 4-BIT BINARY COUNTER
WITH 3-STATE OUTPUT

TIMING REQUIREMENTS (vcc=4.5V~5.5V, CL=50pF, R;=500Q )

Limits
Symbol Parameter Ta=0~70C Ta=—20~+75C Unit
Min Typ*| Max | Min Typ* | Max

tw(TH) T “H” 16.5 17.5
twir) Pulse width T 165 17.5 ns
tw(Ap) Rp “L” 15 16
tw(LOAD) LOAD “L” 15 16
tsu(p) Da~Do 20 21
tsu(LOADL) LOAD “L” 15 16
tsu(LOADH) LOAD “H” (inactive) 30 31
tsu(En) Er, Ep “H” 30 31
tsu(EL) Setup time before Tt Eq, Ep “L” 20 21 ns
tsu(RL) R “L” 15 16
tsu(RH) R “H” (inactive) 30 31

tsu(Rp) Rp “H” (iactive) 10 1

tsu(u/D) u/D 30 31

th(p) Da~Do 0 1
th(LOAD) LOAD “L” 0 1
th(g) Hold time after T 1 R “L” 0 1 ns
th(g) EnEn 0 1

th,B) u/D 0 1

* - All typical values are at Vcc =5V, Ta=25°C.

t . Transition from low to high

MITSUBISHI
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M74ALSS69AP

SYNCHRONOUS PRESETTABLE UP/DOWN 4-BIT BINARY COUNTER
‘WITH 3-STATE OUTPUT

TIMING DIAGRAM (Reference level =1.3V)

Qa~Qp

T

RCO

cco

u/D

RCO

tw(Rp

)

]

tsu(Rp)

|

Qa~Qp l

TN

teHL

tw(TL)

\

twith)

| L.

teun

A

teL

.

=T

teHL

teLn

\%

teLn

tenL

G

teHL

teun

Ep Er \

RCO
cCco

terL

teLn

tsu(@L) | th(m)

R

tsu(rH)

tsu(CoabL) th(LoaD /

tsu(TOADH)

Da~Dp
EnEp
u/D

oc

Qa~Qp

QA~Qp

tsu(o) | th(o)
th(en)| th@
|

tw(icap)

tsu(u/D) th(u-o)

R

tez
tezL 0.3V
tpzh,
~ To.3v
teHz

Note 4' The shaded areas indicate the period when the input is permitted to change for predictable output performance.
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WITH 3-STATE OUTPUT (NONINVERTED)

MITSUBISHI ALSTTLs

M74ALSS73P

OCTAL D-TYPE TRANSPARENT LATCH

DESCRIPTION

The M74ALS573P is a semiconductor integrated circuit
consisting of eight D-type latch circuits with 3-state
noninverted output and is provided with an output con-
trol input and an enable input, both common to all
circuits.

FEATURES

® 3-state, high fan-out (lo.=24mA, loy= —2.6mA)

® High package density with eight circuits in one
package

® Output control and enable inputs common to all
eight circuits

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

The eight D-type latch circuits have the common output
control OC and enable input E. While E is high, the infor-
mation from D appears at the output Q and Q
changes with D. When E changes from high to low, the
status of D immediately before the change is latched.
While E is low, the status of Q is retained even if D
changes.

While OC is high, 1Q ~8Q are in the high-impedance
state “Z” irrespective of other inputs. ‘OC does not af-
fect the internal operation of the flip-flops. While Q is
“Z”, old data can be retained or new data can be entered.

PIN CONFIGURATION (TOP VIEW)
OUTPUT ___ A
CONTROL OC —[1 200 v

INPUT C] Py Pd veo
10 —[2] looclo—-E -~ 1Q
20 — [3}—20 2a}—1§] — 20
30 — [4}—0 3a—{17] —~ 3@
ap — [0 4af—ig] — 4a

DATA INPUTS OUTPUTS
50 — [6]—50 sq—15] — sa
60 — [7}—{s0 GO—E — 6Q
70 —»E—m 70-——3 - 70
8D —-E—BDESQ—-E — 8Q

GND E L M]— & enasLEINPUT
Outline 20P4

Since all outputs have high fan-out, this device is
suitable for use as a buffer register, /0 port, or bi-
directional bus driver.

LOGIC DIAGRAM
o o @ o @ o 6% X
[ o W, e — VN W Y, @
66(5—0[} ‘
| 4 4 4 4 2 Al
! D 1 D1 D 1 D1 D 1
E E E E E
| [ 0 M.
Lo —O—— —-—cL— O —O
1D 2D 3D 4D 5D 6D 7D 8D GND
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M74ALS573P

OCTAL D-TYPE TRANSPARENT LATCH
WITH 3-STATE OUTPUT (NONINVERTED)

FUNCTION TABLE (note 1)
Inputs Output Note 1: Q° : lése;/:lljl?sfh%dt?efore the indicatedvsteady-state input conditions were
oc* E D Q Z : High-impedance state
L H H H X : Irrelevant
L H L L % : Data can be latched irrespective of OC.
L L X Q°
H X X z

ABSOLUTE MAXIMUM RATINGS (T,= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \Y
v, Input voltage —0.5~+7 v
Vo Output voltage High-level state or high-impedance state —0.5~+5.5 \
Topr Operating free-air ambient temperature range —20~+75 C
Tstg Storage temperature range —65~+150 C

RECOMMENDED OPERATING CONDITIONS

Symbot Parameter Limits Unit
Min Typ Max
Vce Supply voltage 4.5 5 5.5 v
Vin High-level input voltage 2 v
Vi Low-level input voltage 0.8 \
lon High-level output current 0 —2.6 mA
low Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 +75 e

ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted)

Symbol Parameter Test conditions Lim“i Unit
Min Typ Max
Vic Input clamp voltage Vec=4.5V, l,c=—18mA —1.5 v
Von High-level output voltage Vee=4.5V low=—2.6mA 2.4 3.2 v
Voo Low-level output voltage Vee=4.5V lo.=12mA : 0.2 0.4 v
, loL=24mA 0.35 0.5 |-
lozn Off-state high-level output current Vee=5.5V, Vo=2.7V 20 zA
lozL Off-state low-level output current Vce=>5.5V, Vo=0. 4V —20 nA
) Input current at maximum voltage Vce=5.5V, V=7V 0.1 mA
I High-tevel input current Vce=5.5V, v,;=2.7V 20 nA
he Low-level input current Vee=5.5V, V,;=0. 4V —0.1 mA
lo Output current Vce=5. 5V, Vo=2. 25V —15 —70 mA
lcen Supply current, all outputs high Vce=5.5V 10 19 mA
lcoL Supply current, all outputs low - Voc=5.5V 15 24 mA
lccz Supply current, outputs disabled Vce=5.5V 16 27 mA

* : All typical values are at Vcc =5V, Ta=25°C.
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M74ALSS573P

OCTAL D-TYPE TRANSPARENT LATCH
WITH 3-STATE OUTPUT (NONINVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vce=4.5~5.5V (Note 2)
C_=50pF
Symbol Parameter R=500Q Unit
R2=500Q
Ta=0~70C Ta=—20~+75C
Inputs |Outputs| Min Typ *| Max Min Typ *| Max
t 2 8 14 2 8 15
PLH 1D~8D|1Q~8Q ns
teHL L 2 9 14 2 9 15
Propagation time
teLn 8 13 20 8 13 21
E 1Q~8Q ns
teHL 8 15 19 8 15 20
tezn ) — 4 14 20 4 14 21
Output enable time oCc [1Q~8Q ns
tezL 4 12 18 4 12 19
t — 2 6 8 2 6 9
idad Output disable time oC [1a~8Q ns
tpLz 3 5 13 3 5 14
*: All typical values are at Vgc =5V, Ta=25°C.
Note 2. Measurement circuit (1) The pulse generator (PG) has the following characteristics: Parameter S,
PRR=1MHz Open
INPUT Vee OUTPUTE 7V = °
0 T s, tr=2ns, t{=2ns tonL Open
A Vin=3.5V, Vv, =0.3V tezn | Open
Closed
but duty cycle=50% teze
50Q c 0 torz Oper
R =50Q
’L L 2 Zo=5 toLz Closed
(2) CL includes probe and jig capacitance.
TIMING REQUIREMENTS  (vcc=4.5v~6.5V, C_=50pF, R;=500Q)
Limits
Symbol Parameter Ta=0~70C Ta=—20~+75C Unit
Min Typ *| Max .| Min Typ*| Max
tw(e) Pulse width E “H"” 15 9 16 9 ns
tsu(p) Setup time before E | 1D~8D 10 2 " 2 ns
th(o) Hold time after E | 1D~8D 7 4 8 4 ns

%k : All typical values are at Vgc =5V, Tg=25°C.
} : Transition from high to low
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M74ALSS73P

OCTAL D-TYPE TRANSPARENT LATCH
WITH 3-STATE OUTPUT (NONINVERTED)

TIMING DIAGRAM (Reference level = 1.3V)

c %
o S | RN

tsu(o)
Tt

tenL

th(o)
HE—>{

1D~8D 7[ NK

1Q~8Q

teLn

terL

(— ‘
il

oc SK 7
—_— —
1Q~8Q
0.3V
tpzL teLz
0.3V
1Q~8Q
S—
tezH teHz

Note 3 The shaded areas indicate the period when the input is
permitted to change for predictable output performance.
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M74ALS574P

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOP
WITH 3-STATE OUTPUT (NONINVERTED)

DESCRIPTION
The M74ALS574P is a semiconductor integrated circuit

PIN CONFIGURATION (TOP VIEW)

consisting of eight D-type positive edge-triggered flip- OUTPUT ___ A
flop circuits with 3-state noninverted output and is pro- conRor °¢ LU ) 7] vee
vided with an output control input and a clock input, 10 2 100‘:10\_3_. 19
both common to all circuits. B
20 —[3}—20 2af—{18] — 20
FEATURES 30 —[a}—{3p 3a17] — 30
® Positive edge triggering
® 3-state, high fan-out (lo. = 24mA, lon = —2.6mA) DATA INPUTS © = _E — e OUTPUTS
® High package density with eight circuits in one 5D 650 sal—i5] — sa
package
® Output control and clock inputs common to all eight i B4 ey L 60_% — 6a
circuits 70 — 870 7Q—E] - 70
. . _ °
® Wide operating temperature range (Ta= —20~ +75°C . 5 —BDTao—E] — sq
APPLICATIONS ano  [ig) I——-——E «— T CLOCK INPUT
General purpose, for use in industrial and consumer
digital equipment. Outline 20P4
FUNCTIONAL DESCRIPTION
The eight D-type edge-triggered flip-flop circuits have the
common output control OC and clock input T. When T
changes from low to high, the status of D immediately
before the change appears at the output Q in accor-
dance with the function table.
While OC is high, 1Q~8Q are in the high-
impedance state “Z” irrespective of other inputs. oC
does not affect the internal operation of the flip-flops.
While Q is “Z”, old data can be retained or new data can
be entered. Since all outputs have high fan-out, this
device is suitable for use as a buffer register, /0 port,
or bidirectional bus driver.
LCGIC DIAGRAM
Q 2Q 8Q Vec

3Q 4Q 5Q 6Q 7Q
— O —O——O——O——O——
| | | | | |

B
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M74ALS574P

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOP
WITH 3-STATE OUTPUT (NONINVERTED)

FUNCTION TABLE (Note 1)
Inputs Output Note 1.t : Transition from low to high level (positive edge trigger)
oc* T D Q Q°: Level of Q before the indicated steady-
state input conditions were established.
L t H H s
Z : High-impedance state
L 1 L L
S X : lIrrelevant
L L X Q ) ) —
% Data can be stored irrespective of OC.
H X X z

ABSOLUTE MAXIMUM RATINGS (Ta= -20~ +75°C, runless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \%
v, Input voltage ' —0.5~+47 Y,
Vo Output voltage High-level state or high-impedance state —0.5~+5.5 \
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~-+150 C
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
Min Typ Max
Vece Supply voltage 4.5 5 5.5 \
Vin High-level input voltage 2 \
ViL Low-level input voltage 0.8 \Y
lon High-level output current o] —2.6 mA
loL Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 +75 c
ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted)
Symbol Parameter Test conditions Limits* Unit
Min Typ Max
Vic Input clamp voltage Vee=4.5V, Iic=—18mA —1.5 \"
Vou High-level output voltage Veec=4.5V lon=—2.6mA 2.4 3.2 \
VouL Low-level output voltage Vec=4.5V lou=12mA 0-25 0.4 \"
lop=24mA 0.35 0.5
lozn Off-state high-level output current Vec=5.5V, Vo=2.7V 20 rA
lozL Off-state low-level output current Vec=D5.5V, Vo=0. 4V —20 ©A
N Input current at maximum voltage Vecc=5.5V, V=7V 0.1 mA
I High-level input current Veec=5.5V, V,=2.7v 20 rA
he Low-level input current Vcc=5.5V, V,=0. 4V —0.2 mA
lo Output current Vcco=5.5V, Vo=2.25V —15 —70 mA
lcen Supply current, all outputs high E Vcc=5.5V 10 19 mA
lccL Supply current, all outputs low Vcc=5.5V 15 24 mA
lccz Supply current, outputs disabled Vee=5.5V .16 27 mA

* : All typical values are at Vgc =5V, Ta=25°C
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M74ALS574P

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOP
WITH 3-STATE OUTPUT (NONINVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vec=4.5~5.5V (Note 2)
C_=50pF
Symbol Parameter R;=500Q Unit
R>=500Q
Ta=0~70C Ta=—20~+75C
Input | Output| Min Typ™* | Max Min Typ *| Max
fmax Maximum clock frequency T Q 35 50 32 50 MHz
t 4 10 14 4 10 15
PLH Propagation time T Q ns
tonL 4 12 14 4 12 15
t, J— 4 13 20 4 13 21
PzH Output enable time ocC Q ns
tpzL 4 12 18 4 12 19
t — 2 6 8 2 6 9
Pz Output disable time oc Q ns
tpLz 3 6 13 3 6 14
* . All typical values are at Vcc=5V, Ta=25°C.
Note 2 Measurement circuit (1} The pulse generator (PG) has the following characteristics: Parameter s,
PRR<1MHz (o]
INPUT  Vee  OUTPUT 3 v teen pen
T s, tr=2ns, tf=2ns tpmL Open
I R, Vin=3.5V, Vv, =0.3V tezw | Open
I PG DuT duty cycle=50% tpzL Closed
g t Open
50Q C.3R: Zo=50Q 2
tpLz Closed
(2) Cy includes probe and jig capacitance.
TIMING REQUIREMENTS  (Vcc=4.5V~5.5V, C_=50pF, R;=500Q)
Limits
Symbol Parameter Ta=0~70"C Ta=—20~+75C Unit
Min Typ ™| Max Min Typ *| Max
t T “H" 14 5 15 5
wiTH) Pulse width - ns
twrL) T L 14 10 15 10
tsu(p) Setup time in before T 1D~8D 15 3 16 3 ns
thio) Hold time in after T 1 1D~8D 0 -1 1 -1 ns
* - All typical values are at Vcc =5V, Ta=25°C.
t* Transition from low to high
TIMING DIAGRAM (Reference level = 1.3V)
S
T\ “( o6 \R 7[
1D~8D / 10~8Q /_
I T YWY | 47/ P
tsu(o) | thip) tsu() | th(p) tpzL terz i
[nane ninal i N\ 0.3v
iQ~8Q 1Q~8Q ( I
teLn tpHL tozi teHz

Note 3: The shaded areas

indicate the peniod when the input is permitted to change for predictable output performance.
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M74ALSS75P

> o , OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOP
o WITH 3-STATE OUTPUT AND SYNCHRONOUS RESET (NONINVERTED)

DESCRIPTION

The M74ALS575P is a semiconductor integrated circuit
consisting of éight D-type positive edge-triggered flip-
flop circuits with 3-state noninverted output and is pro-
vided with an output control input, a clock input, and a
reset input, all three common to all circuits.

‘

FEATURES

® Positive edge triggering

® 3-state, high fan-out (loL=24mA, lon = —2.6mA)

® High package density with eight circuits in one
package

) Output control and clock inputs common to all eight

circuits
® Reset input common to all eight circuits
® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

The eight D-type edge-triggered flip-flop circuits have the
common output control OC and clock input T, and reset
input R which is synchronous with the clock. When T
changes from low to high, the status of D immediately
before the change appears at the output Q in accor-
dance with the function table. When R, operating syn-
chronously with the clock, is low and T changes from low
to high, then 1Q ~8Q become low.

While OC is high, 1Q~8Q are in the high-impedance
state “Z” irrespective of other inputs. ‘OC does not affect
the internal operation of the flip-flops. While Q is “Z”, old
data can be retained or new data can be entered. Since

PIN CONFIGURATION (TOP VIEW)

_ o/
RESET INPUT R — E——;L E Veo
OUTPUT __ Q
conTRoL € — [Z}—doc 23 n~e

"o ~BHHw o7 ~ 1a

20 —[i}20 20}—21] - 20
30 = [E} 30 302 - 3a
40—-E’—40 40

50 —[7}s0 salT8] — sa
eo—‘[E_'l_ |

7D —-E—m 70——@ — 7Q
80—»'1'_6—_80 sal—15] — saq

DATA INPUTS < OUTPUTS

€D 6Q

T
NC E T——14] — T cLocK INPUT
GND iE
- NG. NO CONNEGTION
Outline 24P4

all outputs have high fan-out, this device is suitable for
use as a buffer regjster, 110 port, or bidirectional bus
driver.

LOGIC DIAGRAM
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M74ALS575P

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOP
WITH 3-STATE OUTPUT AND SYNCHRONOUS RESET (NONINVERTED)

FUNCTION TABLE (Note 1)

Inputs Output | Note 1: T : Transition from low to high level (positive edge trigger)
oc* R T D Q Q°: Level of Q before the indicated steady-state input conditions were
established.
L L t X L Z High-impedance state
L H
t H H X lrrelevant
L H ! L L * Data can be stored or reset irrespective of OC
L H L X Q°
H X X X 4

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~-+7 \
Vi "Input voltage —0.5~+7 \%
Vo Output voltage High-level state or high-impedance state —0.5~+45.5 \Y
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~-+150 c

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Limits Unit
Min Typ Max
Vece Supply voltage 4.5 5 5.5 \")
Vin High-level input voltage 2 \
Vio Low-level input voltage 0.8 \
lon High-level output current 0 —2.6 mA
lovL Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 +75 c

ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted)

Symbol Parameter Test conditions Limits* Unit
Min Typ Max
Vic Input clamp voltage Vee=4.5V, l,c=—18mA —1.5 v
Von High-level output voltage Vee=4.5V, loy=—2.6mA 2.4 3.2 v
lo,=12mA 0.25 0.4
VoL Low-level output voltage Vee=4.5V v
lor=24mA 0.35 0.5
lozH Off-state high-level output current Vce=5.5V, Vo=2.7V 20 uA
lozL Off-state low-level output current Vee=5.5V, Vo=0. 4V —20 sA
L Input current at maximum voltage Vce=5.5V, V=7V 0.1 mA
hin | High-level input current Vcc=5.5V, Vi=2.7V 20 uA
he Low-level input current Vee=5.5V, V=0. 4V —0.2 mA
lo Output current Vee=5.5V, Vo=2. 25V —15 —70 mA
lcch Supply current, all outputs high Vee=5.5V 10 19 mA
leow Supply current, all outputs fow Vec=5.5V 15 24 mA
lccz Supply current, outputs disabled Vee=b5.5V 16 27 mA

* - All typical values are at Vee =5V, Ta=25°C.
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M74ALSS75P

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOP
WITH 3-STATE OUTPUT AND SYNCHRONOUS RESET (NONINVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vee=4.5~5.5vV (Note 2)

C_=50pF
Symbol Parameter R;=500Q Unit
R,=500Q
Ta=0~70TC Ta=—20~+75C
Input |Outputs| Min Typ *| Max Min Typ™*| Max
fmax Maximum clock frequency T 1Q-8Q| 30 28 MHz
4 14 4 15
teen Propagation time T [la~8Q ns
teHL 4 14 4 15
t J— 4 20 4 21
PzH Output enable time OoC [1Q~8Q ns
tpzL 4 18 4 19
t, J— 2 8 2 9
prz Output disable time OoC |[1Q~8Q ns
teLz 3 13 3 14
*: All typical values are at Vgc =5V, Ta=25°C.
Note 2: Measurement circuit . R
ote easu (1) The pulse generator (PG) has the following characteristics: Parameter S
=<
INPUT * Voo OUTPUT ¢ 7v PRR=1MHz teun Open
]’ S tr=2ns, tf=2ns [ Open
| R Vin=3.5V, Vv, =0.3V tezn Open
| PG out duty cycle=50% teze Closed
50Q C.2R: Zo=50Q lenz Open
;L tpLz Closed

(2) C includes probe and jig capacitance.

TIMING REQUIREMENTS (vco=4.5v~5. 5V, C,=50pF, R,=500Q)

Limits
Symbol Parameter Ta=0~70C Ta=—20~+75TC Unit
Min Typ™| Max Min Typ *| Max
WOH_ | pyise width T W 165 75 ns
tw(tL) T “L” 16.5 17.5
tsu(p) 1D~8D 15 16
tsu(RH) | Setup time before T t R “H” (inactive) 20 21 ns
tsu(AL) R “L” 15 16
thio) Hold time after T 1 10~80 0 ! ns
th(RL) R “L” 0 1

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

t: Transition from low to high
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M74ALSS75P

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOP
WITH 3-STATE OUTPUT AND SYNCHRONOUS RESET (NONINVERTED)

TIMING DIAGRAM (Reference level = 1.3V)

tsu(AL) th(RL)

R \ \ ;EN(D):}//// Ii‘sutm—n oc \ A
SN /7777 AR\ U P
1a~8Q 3 —%— o .

terL

Note 3. The shaded areas indicate the period when the input 1s permitted to change for predictable output performance
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M74ALS576P

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOP

WITH 3-STATE OUTPUT (INVERTED)

DESCRIPTION

The M74ALS576P is a semiconductor integrated circuit
consisting of eight D-type positive edge-triggered flip-
flop circuits with 3-state inverted output and is provided
with an output control input and a clock input, both com-
mon to all circuits.

FEATURES

® Positive edge triggering

® 3-state, high fan-out (loL=24mA, lon= —2.6mA)

® High package density with eight circuits in one
package

® Output control and clock inputs common to all eight
circuits

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

The eight D-type edge-triggered flip-flop circuits have the
common output control OC and clock input T. When T
changes from low to high, the status of D immediately
before the change appears inverted at the output Q in ac-
cordance with the function table.

While OC is high, 1Q~8Q are in the high-impedance
state “Z” irrespective of other inputs. OC does not affect
the internal operation of the flip-flops. While Q is “Z, old
data can be retained or new data can be entered. Since
all outputs have high fan-out, this device is suitable for
use as a buffer register, /O port, or bidirectional bus
driver.

PIN CONFIGURATION (TOP VIEW)
)

OUTPUT N\

CONTROL OC — [1
©INPUT E )

Vce

1D — E— IDOC]QD'-‘EI — 1Q)
20 — G} 20 20pig ~ 2@
30 — [a}3p 3ap—{i7] - 3@
ap — [s}—4p aap—ig] ~ 4
DATA INPUTS ouTPUTS
5D — ELSD sap—15] — 56{
60 — [Z}—ep sap—ia] —~ 6
70 — [} 70 7ap—{iz - 7@
8D — EL— 8D_8Q D—E — 8Q
GND 10 l—n ~ T  CLOCK INPUT
Outline 20P4

Except for type name, the M74ALS576P is identical in
all respects, including pin configuration, functions, and
specifications, to M74ALS564P.

LOGIC DIAGRAM

MITSUBISHI

2—160

ELECTRIC



MITSUBISHI ALSTTLs

M74ALS576P

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOP
WITH 3-STATE OUTPUT (INVERTED)

FUNCTION TABLE (note 1)

Inputs Output Note 1: t : Transition from low to high level (positive edge trigger)
oc* T D Q Q°- Level of Q before the indicated steady-state input conditions were
established.
L H L
! Z : High-impedance state
L H
L t =5 X : Irrelevant
L L X —
Q * : Data can be stored irrespective of OC.
H X X z

ABSOLUTE MAXIMUM RATINGS (Ta= -20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~++7 Y,
Vi Input voltage —0.5~+7 v
Vo Output voitage High-level state or high-impedance state —0.5~+45.5 A\
Topr Operating free-air ambient temperature range —20~-+75 C
Tstg Storage temperature range —65~+4150 c

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Limits Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 \%
Vin High-level input voitage 2 \
Vo Low-level input voltage 0.8 \
lon High-level output current 0 —2.6 mA
loL Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 +75 ‘C
ELECTRICAL CHARACTERISTICS (Ta= - 20~ +75°C, unless otherwise noted)
Symbo! Parameter Test conditions Limits* Unit
Min Typ Max
Vic Input clamp voltage Vec=4.5V, l,c=—18mA —-1.5 v
Von High-level output voltage Vec=4.5V lon=—2.6mA 2.4 3.2 A"
VoL Low-level output voltage Veoo=4.5V lou=12mA 0.25 0.4 Y
lor=24mA 0.35 0.5
lozn Off-state high-level output current Veo=5.5V, Vo=2.7V 20 zA
lozL Off-state low-level output current Vce=5. 5V, Vo=0. 4V —20 nA
I Input current at maximum voltage ‘ Vce=b5.5V, V,=7V 0.1 mA
Iin High-level input current . Vee==5. 5V, V,=2. 7V 20 uA
I Low-level input current Vec=b5.5V, V,=0. 4v —0.2 mA
lo Output current Vee=5.5V, Vo=2. 25V —15 —70 mA
lech Supply current, all outputs high Vce=5.5V 10 19 mA
lecL Supply current, all outputs low Vce=5.5V 15 24 mA
lecz Supply current, outputs disabled Vce=5.5V 16 27 mA

* . All typical values are at Vcc =5V, Ta=25°C.
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M74ALS576P

: OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOP
WITH 3-STATE OUTPUT (INVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vee=4.5~5.5V  (Note 2)

C_=50pF
Symbol Parameter R;=500Q Unit
R2=500Q
Ta=0~70C Ta=—20~+75C
Input |OQutputs| Min Typ™| Max Min Typ ™| Max
tmax Maximum clock frequency T |10-~8Q| 30 28 MHz
tpLn P 4 14 4 15
Propagation time T 1Q~8Q ns
tene 4 14 4 15
t J— I 4 20 4 21
PzH Output enable time oCc [1Q~8Q ns
tezL 4 18 4 19
tonz ] ) ‘ S 8 2 9
Output disable time oCc |1Q~8Q ns
teLz 3 13 3 14
* Al typical values are at Voo =5V, Ta =25°C
Note 2 Measurement circuit (1) The pulse generator (PG) has the following characteristics: Parameter S,
IR
INPUT  Vec  OUTPUT g 7v PRR=1MHz teuw Open
7 T S tr=2ns, tf=2ns tonL Open
R ) Vie=3.5V, Vv, =0.3V tozn Open
but i duty cycle=50% tpze Closed
50Q C.2 R, 2o=50Q ez Open
; toLz Closed

S

Cy includes probe and jig capacitance.

TIMING REQUIREMENTS (vco=4.5v~5.5V, G =50pF, R;=5000)

Limits
Symbol Parameter Ta=0~70C Ta=—20~+75C Unit
Min Typ *| Max Min Typ *| Max
twirr) Pulse width T ‘:H" 165 178 ns
tw(TL) T L 165 175
tsu(p) Setup time before T 1 1D~8D 15 16 ns
th(p) Hold time after T 1 1D~8D 0 1 ns

*. All typnpal values are at Vgc =5V, Ta=25°C.
1 : Transition from low to high (positive edge trigger)

TIMING DIAGRAM (Reference level = 1.3V)

twith) | twiro)

— 71——31\__7[— R—xg TS

e T T | 7] o T

V4 0.3v
Tsu(o)| th(o tsu(o)| th(o) teze tpLz z
[t ] e
o —\] 0.3V
1a~8Q _\T.
t N 1, t
teHL PLH 1G85 PZH PHZ

Note 3 The shaded areas indicate the period when the input 1s permitted to change for predictable output performance
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A M74ALSS577P

o e OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOP

s WITH 3-STATE OUTPUT AND SYNCHRONOUS RESET (INVERTED)
DESCRIPTION , _ | PIN cCONFIGURATION (TOP VIEW)
The M74ALS577P is a semiconductor integrated circuit
consisting of eight D-type positive edge-triggered flip- RESETINPUT R — [1 —ﬁ\;/ E Veo
flop circuits with 3-state inverted output and is provided Cgh’TTRPg[ oc — E R E NG
with an output control input, a clock input, and a reset in- INPUT —0¢ _
put, all three common to all circuits. o -3} 'Qﬁz —-1Q
20 —[F}20 203—@—» 2Q
FEATURES 30 —~[5} {30 30p{2q — 3a
® Positive edge triggering D — E_ 0 4abfs -
® 3sstate, high fan-out (lo = 24mA, low = —2.6mA) N P " gurpurs
® High package density with eight circuits in one 50 —[7}so sap-{ig — 5a
package 6D —~E_ 60 6Qp-{i7] — 60
° ().utpytt control and clock inputs common to all eight 7D _’EF‘ 7 70 b‘E 75
circuits _
® Reset input common to all eight circuits 80 — [10}—#0 1 89pF5] — ¢a
® Wide operating temperature range (Ta= —20~ + 75°C) ne [0 I—E <= T CLOCKINPUT
ano [12 3] nNC
APPLICATIONS NC NO GONNEGTION
General purpose, for use in industrial and consumer Outline 24P4

digital equipment.
all outputs have high fan-out, this device is suitable for
FUNCTIONAL DESCRIPTION use as a buffer register, /O port, or bidirectional bus
The eight D-type edge-triggered flip-flop circuits have the driver.
common output control OC, clock input T, and reset in-
put R which is synchronous with the clock. When T
changes from low to high, the status of D immediately
before the change appears inverted at the output Q in ac-
cordance with the function table. When Ris low, and T is
set from low to high, the outputs 1Q ~8Q become high.
While OC is high, 1Q~8Q are in the high-impedance
state “Z” irrespective of other inputs. OC does not affect
the internal operation of the flip-flops. While Qis “2”, old
data can be retained or new data can be entered. Since

LOGIC DIAGRAM
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M74AL85 77P

OCTAL D-TYPE EDGE-TRIGGERED FLIP- FLOP
WITH 3-STATE OUTPUT AND SYNCHRONOUS RESET (INVERTED)

FUNCTION TABLE (Note 1)

Inputs Output Note 1: t  Transition from low to high level (positive edge trigger)
oc* R T D Q Q°‘Level of @ before the indicated steady-state input conditions were
- established.
L L t X H Lo
Z : Hign-impedance state
L H t H L
X - lrrelevant
L H t L H . —
=5 * : Data can be stored or reset irrespective of OC.
L H L X Q
H X X X z

ABSOLUTE MAXIMUM RATINGS (Ta= -20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \
V, Input voltage : —0.5~+7 \
Vo Output voltage High-level state or high-impedance state —0.5~+5.5 v
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~+150 c

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Limits Unit
. Min Typ Max
Vce Supply voltage 4.5 5 5.5 \"
Vin High-level input voltage 2 v
Vie Low-level input voltage 0.8 v
lon High-level output current 0 —2.6 mA
lov Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 +75 C
ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)
Symbol Parameter Test conditions Limits* Unit
Min Typ Max
Vic ] Input clamp voltage Vee=4.5V, l,c=—18mA —1.5 A\
Vou High-level output voltage Vee=4.5V, lop=—2.6mA 2.4 3.2 \
: lo,=12mA ' 0.25 0.4
Vou Low-level output voltage Vee=4.5V v
. oL=24mA 0.35 0.5
lozn Off-state high-level output current Vec=5.5V, Vo=2.7V 20 nA
loze Off-state low-level output current Vce=5.5V, Vo=0. 4V —20 zA
I Input current at maximum voltage Vee=5.5V, V,=7V 0.1 mA
hn High-level input current Vee=5.5V, V,=2.7V 20 nA
he Low-level input current Vee=5.5V, V,=0. 4V —0.2 mA
lo Output current Vee=5.5V, Vo=2. 25V —15 —70 mA
lccH Supply current, all outputs high Vee=b5. 5V 10 19 mA
lccL Supply current, all outputs low Vee=5. 5V 15 24 mA
lccz Supply current, outputs disabled Vce=>5. 5V 16 27 mA

% : All typical values are at V¢cc=5V, Ta=25°C.
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M74ALS577P

, OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOP
WITH 3-STATE OUTPUT AND SYNCHRONOUS RESET (INVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vcc=4.5~5.5V (Note 2)
C_=50pF
Symbol Parameter Ry=500Q Unit
R>=500Q
Ta=0~70C Ta=—20~-+75C
Input |Outputs| Min Typ *| Max Min Typ *| Max
fmax Maximum clock frequency T 1Q~8Q| 30 28 MHz
toLn . - 4 14 4 15
Propagation time T 1Q~8Q ns
teHL 4 14 4 15
t, — P — 4 20 4 21
Pz Output enable time OoC 11Q~8Q ns
tezL 4 18 4 19
tenz I 10 2 11
Output disable time oCc [1Q~8Q ns
teLz 3 13 3 14
% : All typical values are at Vcc =5V, Ta=25°C.
Note 2 Measurement circuit (1) The pulse generator (PG) has the following characteristics: Parameter s,
PRR=1MH
INPUT  Vec  OUTRUT ¢ 7v : teu | Open
i S tr=2ns, tf=2ns [ Open
R, Vin=3.5V, V,.=0.3V tozn Open
PG but duty cycle=50% tez, Closed
Open
500 C.ER: Zo=50Q L
:L toLz Closed
(2) Cincludes probe and jig capacitance.
TIMING REQUIREMENTS (v c=4.5v~5.5v, C,=50pF, R;=500Q)
Limits
Symbol Parameter Ta=0~70C " Ta=—20~+75C Unit
Min Typ *| Max Min Typ *| Max
h¢ T “H” 16.5 17.5
W) | puise width ns
twiTL) T “L” 16.5 175
t. 1D~8D 15 16
su(o) Setup time before Tt — ns
tsu(r) R “L” 15 16
t 1D~8D 0 1
h(o) Hold time after Tt = ns
th(R) R “L” 0 1

% : All typical values are at Vec =5V, Ta=25°C
t : Transition from low to high

TIMING DIAGRAM (Reference level =1.3V)

tsu(R), th(R)

- I | 777 o Y
NN 2/ AR N —

|
twiTL) tpzL terz

twiTH) s ;
. tpzh teHz
1a~8Q
————— Note 3 The shaded areas indicate the period when the input 1s

permitted to change for predictable output performance.

]

o N 0.3V
1a~8Q

teLn teHL
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M74ALS580P

OCTAL D-TYPE TRANSPARENT LATCH
WITH 3-STATE OUTPUT (INVERTED)

DESCRIPTION

The M74ALS580P is a semiconductor integrated circuit
consisting of eight D-type latch circuits with 3-state in-
verted output and is provided with an output control in-
put and an enable input, both common to all circuits.

FEATURES

® 3-state, high fan-out (loL=24mA, lon = —2.6mA)

® High package density with eight circuits in one
package

® Output control and enable inputs common to all
eight circuits

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

The eight D-type latch circuits have the common output
control OC and enable input E. While E is high, the infor-
mation from D appears inverted at the output Q and
Q changes with D.When E changes from high to low, the
status of D immediately before the change is latched.
While E is low, the status of Q is retained even if D
changes.

While OC is high, 1Q~8Q are in the high-
impedance state “Z” irrespective of other inputs. OC
does not affect the internal operation of the flip-flops.
While Q is “Z”, old data can be retained or new data can
be entered. Since all outputs have high fan-out, this
device is suitable for use as a buffer register, /O port,
or bidirectional bus driver.

PIN CONFIGURATION (TOP VIEW)
OUTPUT ___ : N’ @ v
CONTROL GG —

INPUT F——_;lo oe
10 — E‘}—ID iap—{ig] = 1@
20 — [3}—20 2apig] — 2a
3D —-E———so 3Qp—i7] - 3@
4D — E—m aap—ie] — 4@

DATA INPUTS < _ }outputs
50 — [6|—{50 sap—{is] —~ 5a
60 — [7}—6p eap—1a] — 6
70 — [B}—70 70p—i3) — 7@
80 — [o}— 8DE800——E — 8Q

GND E L—E «— E ENABLE INPUT
Outline 20P4

Except for type name, the M74ALS580P is identical in
all respects, including pin configuration, functions, and
specifications, to M74ALS563P. ’

LOGIC DIAGRAM

oc
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M74ALSS80P

OCTAL D-TYPE TRANSPARENT LATCH
WITH 3-STATE OUTPUT (INVERTED)

FUNCTION TABLE (ote 1)

Inputs Output | Note 1 Q°
oc* E D Q z
L H H L X
L H L H *
L L X Q°
H X X z

Level of Q before the indicated steady-state input conditions were
established.

High-impedance state

Irrelevant

Data can be latched irrespective of OC.

ABSOLUTE MAX'MUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit

Vee Supply voltage —0.5~+7 \%

v, Input voltage —0.5~+7 \%

Vo Output voltage High-level state or high-impedance state —0.5~+5.5 \Y

Topr Operating free-air ambient temperature range —20~+75 c

Tstg Storage temperature range —65~-+150 C
RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Limits Unit

Min Typ Max

Vce Supply voltage 4.5 5 5.5 \

Vin High-level input voltage 2 \

Vie Low-level input voltage 0.8 \

lon High-level output current 0 —2.6 mA

lov Low-level output current 0 24 mA

Topr Operating free-air ambient temperature range —20 +75 c

ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Test conditions Limits Unit
Min Typ *| Max
Vic Input clamp voltage Vec=4.5V, ic=—18mA —1.5 \%
Vou High-level output voltage Vee=4.5V, loy=—2.6mA 2.4 3.2 \%
Vou Low-level output voltage Vee=4.5V lo.=12mA 0.2 0.4 v
loL=24mA 0.35 0.5
lozu Off-state high-level output current Vee=5.5V, Vo=2.7V 20 zA
lozL Off-state low-level output current Vec=5.5V, Vo=0. 4V —20 nA
1, Input current at maximum voltage Vece=5.5V, V\=7V 0.1 mA
Wk High-level input current Vee=5.5V, V\=2.7V 20 nA
I8 Low-level input current Vee=5.5V, V,=0. 4V —0.1 mA
lo Output current Vee=5.5V, Vo=2.25V —15 —70 mA
lccH Supply current, all outputs high Vee=5.5V 10 19 mA
lecL Supply current, all outputs low Vee=5.5V 15 24 mA
lcez Supply current, outputs disabled Vee=5.5V 16 27 mA
*  All typical values are at Vgc =5V, Tg = 25°C
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M74ALSS80P

OCTAL D-TYPE TRANSPARENT LATCH
WITH 3-STATE OUTPUT (INVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vee=4.5~5.5V (Note 2)
C_=50pF
Symbol Parameter R;=500Q Unit
R>=500Q
Ta=0~70C Ta=—20~+75C
Inputs |Outputs| Min Typ *| Max Min Typ *| Max
t - = 3 18 3 19
Ly 10~8D/1Q~8Q— > 3 - ns
ten Propagation time p
t — 22 8 23
Lt E [1a~8Q , ns
tenL 8 21 8 22
tpzH . [— — — 4 20 4 21
Output enable time oCc |1Q~8Q ns
tezL 4 18 4 19
t . — = ] 2 8 2 9
PRz Output disable time o€ [1Q~8Q ns
teLz 3 13 3 14
* . All typical values are at Vcc =5V, Ta=25°C.
Note 2. Measurement circuit . .
(1) The pulse generator (PG) has the following characteristics: Parameter S -
<
INPUT Vo OUTPUT ¢ v PRR=1MHz tous | Open
0 T s, tr=2ns, tf=2ns teHL Open
R Vin=3.5V, v, =0.3V ‘ tezn Open
but duty cycle=50% teze Closed
Open
500 C.3R: Zo=50Q tenz °
l toLz Closed
(2) Cincludes probe and jig capacitance.
TIMING REQUIREMENTS  (vcc=4.5V~5.5V, C,=50pF, R;=500Q)
' Limits
Symbol Parameter Ta=0~70C Ta=—20~+75C Unit
Min Typ *| Max Min Typ * | Max
twie) Pulse width E “H” 15 16 ns
tsu(p) Setup time before E | 1D~8D 10 n ns
th(o) Hold time after E | 1D~8D 10 n ns
% . All typical values are at Vgc =5V, Ta=25°C
{: Transition from high to low
MITSUBISHI
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M74ALSS580P

OCTAL D-TYPE TRANSPARENT LATCH
WITH 3-STATE OUTPUT (INVERTED)

TIMING DIAGRAM (Reference level =1.3V)

€

1D~8D

1Q~8Q

1D~8D

1Q~8Q

twie)

—7

(Y I N

[\
T | S| 777

— e )
| tpHL teLn

—\

th(o) tsu(o) |tho}
ta—ef ]

|

teHL teLn

oc 34

1Q~8a
L7 10.3v
tezL teLz

JE— N 0.3v
1Q~8Q

tezn tenz

Note 3 The shaded areas indicate the period when the input is per-
mitted to change for predictable output performance.
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M74ALS620P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED)

DESCRIPTION

The M74ALS620P is a semiconductor integrated circuit
consisting of eight bus transmitter/receiver circuits with
3-state inverted outputs.

FEATURES

® Two-way transmission or isolation between two 8-bit
data

® High fan-out (lo.=24mA, lon= —15mA)

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION
The inputs and outputs are mutually connected to form
two-way buffers with 3-state inverted outputs.

S

INPU
Al E-ﬂ*J

OUTPUTS

ouTPUT
CONTROL OCap > T<P-| 20)

PIN CONFIGURATION (TOP VIEW)

ano [ig ang

Vee

QuTPUT

i3] — ©Cen CONTROL

) INPUT

o 9 - o

A3 - E E - BZ
[

INPUTSY | Ag + |5 E <« B3
A54->E W—I-E“BQ
ae  [7] mLLE“BS
a7« [ E]ﬂBs
ag = [2] I‘E‘*‘”

OUTPUTS/
INPUTS

The input/output direction is controlled by OCag and Outline 20P4
OCBA.
When OCag and OCga are high, pins A are made the in-
put pins and pins B are made the output pins. When
OCag and OCgp are low, B are made the input pins and A
are made the output pins. When OCpg is low and OCga is
high, both A and B are in the high-impedance state and A
and B are isolated. Latch operation is possible when
OCapg is high and OCga is low. ’
The low-power version of M74ALS620P, the
M74ALS1620P, is also available.
CIRCUIT SCHEMATIC (EACH BUFFER)
. 1 —Q Vce
30k$ 40k S 8k 25k 45k<:50k 30;,4k s 30k 250
Kk l‘/_’—K'
— e N
N 7k I V Fj 1€ O |B
OCga O A i< n\j ,-/I
K N
x 5 X b * * 20K x
$5k f
230k
N
! ¥ TO'EACH BUFFER
30k3  3A0k$20k 8k 50 £30k 4kE30k  350kg 45KkZ 25K
LT =
OCas0— € 7k x® rd .
£ b [20k3 3332k . =
‘ Calnl
Sk S 30k .
! | O GND
Yy ¥y
T TO EACH BUFFER
UNIT: 0
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M74ALS620P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED)

FUNCTION TABLE (Note 1) Note 1: | - Input pins
O - Output pins (inverted output)
Inputs Input ~ Output
— Z : High-impedance state (A and B are isolated)
OCga OCag A B
T T 5 I * : In this case, data can be latched with the procedure shown below.
— (1) Apply the data to be stored to A or B. (OCag and OCgs must be equally high or
H H | o equally low.)
H L z z (2) Set OCag high and OCga low respectively.
L H * * (3) Remove the data.

(4) The data applied in (1) 1s stored If voltage 1s applied to A or B in this condition, the
del\glce may be damaged. Change the status of OCag or OCga before applying
voltage.

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+47 \%

A, B —0.5~-+5.5 \
V, Input voltage —

OCag OCga —0.5~++7 \
Vo Output voltage High-level state or high-impedance state —0.5~++5.5 \"
Topr Operating free-air ambient temperature range —20~+475 ‘c
Tstg Storage temperature range —65~-+150 c

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Limits Unit
Min Typ Max
Vece Supply voltage 4.5 5 5.5 \%
Vin High-level input voltage 2 Vv
Vie Low-level input voltage 0.8 \
lon High-level output current 0 —15 mA
loL Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 +75 c

ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)

Limits
Symbol Parameter Test conditions - > Unit
. Min Typ Max
Vie Input clamp voltage Vee=4.5V, lic=—18mA —1.5 \Y
v High-level output volt Vee=4.5V lon=—3mA 24 | %2 v
igh-level output voltage =4.
or oe low=—15mA 2.0
lo,=12mA 0.25 0.4
VoL Low-level output voltage Vee=4.5V o m Vv
lo,=24mA 0.35 0.5
} Input current at OCher OCga | Voc=5.5V, Vi=7V 0.1 mA
maximum voltage A B Vee=5.5V, V,=5.5V 0.1
I High-level input current OCae: OCea Voo=5.5V, V,=2. 7V 20 uA
(Note 2) | A, B 20
f OCag OC —0.1
Low-level input current ABY BA — =
| Vce=5.5V, V,=0. 4V mA
* (Note 3) | A, B e ' —0.1
lo Output current Vee=D5.5V, Vo=2. 25V —30 —112 mA
lecH Supply current, all outputs high Vec=5. 5V 18 30 mA
lccL Supply current, all outputs low Vee=5.5V 25 M mA
lccz Supply current, all outputs disabled Vee=b5.5V 27 43 mA
* - All typical values are at Vec =5V, Ta=25°C.
Note 2: For A and B, l4 includes off-state high-level output current lozy.
Note 3: For A and B, I;_ includes off-state low-level output current loz(.
MITSUBISHI
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M74ALS620P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED)

SWITCHING CHARACTERISTICS -

Test conditions/Limits
Vce=4.5~5.5V (Note 4)
C_=50pF
Symbol Parameter R;=500Q Unit
R2=500Q
Ta=0~70"C Ta=—20~+75C
Inputs |Outputs| Min Typ *| Max Min Typ * | Max
[ o 2 5 12 2 5 13
Propagation time A B B, A ns
tenL 2 5 12 2 5 13
tezn N 5 10 20 5 10 21
Qutput enable time OCga A ns
tpzL 8 16 25 8 16 26
tehz . N 2 7 17 2 7 18
Output disable time OCga A ns
teLz 4 10 25 4 10 26
2 11 17 2 11 18
tezn Output enable time OCas B ns
tezL 8 17 34 -8 17 35
tenz 5 10 20 5 10 21
Output disable time OCas B ns
teLz 8 16 34 8 16 35
% - All typical values are at Vec =5V, Ta=25°C
Note 4. Measurement circuit (1) The pulse generator (PG) has the following characteristics: Parameter S
PRR=1MH o]
INPUT  Voe  OUTPUT o 7v z tewn pen
T g s, tr=2ns, tf=2ns tonL Open
— [ I gg‘ Vin=3.5V, V,,=0.3V tozn Open
PG | put i duty cycle=50% tpz, C:;osed
! t pen
500 C.3Re Z6=50Q iz
toLz Closed
g (2) Cyincludes probe and Jig capacitance.
TIMING DIAGRAM (Reference level = 1.3V)
A, B (INPUT) i/_ )( OChe 7L \(
B, A (OUTPUT) B (OUTPUT) 74;
tont & tpzL tpLz
LH
J<——= 0.3V
B (OUTPUT) h
lsz tPHZ
OCga
i o
A (OUTPUT, /—
) —Fo.3v
tpzL trLz
N—T0.3V
A (OUTPUT) N
N—
tpzh tpuz
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OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (NONINVERTED)

MITSUBISHI ALSTTLs

M74ALS621P

DESCRIPTION

The M74ALS621P is a semiconductor integrated circuit
consisting of eight bus transmitter/receiver circuits with
noninverted open collector outputs.

FEATURES

® Two-way transmission or isolation between two 8-bit
data

® Open collector output

® High fan-out (loL = 24mA)

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

The inputs and outputs are mutually connected to form
two-way buffers with noninverted open collector
outputs.

The input/output direction is controlled by OCag and
OCBA.

When OCag and OCga are high, pins A are made the in-
put pins and pins B are made the output pins. When
OCag and OCga are low, B are made the input pins and A
are made the output pins. When OCag is low and OCga is
high, both A and B become high and A and B are
isolated. Latch operation is possible when OCag is high
and OCBA is low.

The low-power version of M74ALS621P,
M74ALS1621P, is also available.

the

PIN CONFIGURATION (TOP VIEW)
oo - IR e
Ap < ELTE 15] — OCon %:éiﬁgm
N s iy =g
o S 1 - o
INPUTS/ | A4 +> E—rﬁ %—LE + B3
OUTPUTS ?<]‘LL
As ++ |6 * "%LLE -~ B4 | ourpuTs!
o -+ St 4 - o5
A7 + |8 —TE %LE] <+~ Bg
ano  [ig] * @ «~ Bg
% OPEN COLLECTOR OUTPUT
Outline 20P4

The functions and pin connections of this device are
identical to those of M74ALS623P but since open collec-
tor outputs are provided, the high-level output im-
pedance can be freely selected with an external load
resistor.

CIRCUIT SCHEMATIC (EACH BUFFER)
, —0 Vee
25k Asﬁwk 30k 34k
A ¢
7r\l } 36k x
3
R 2B 7 TO EACH
‘ BUFFER
%\4: 230k <%IOK 45k
25Kk
SOK% ~N . oB
* [ } %N < { r il
30k
{44 ‘ . OGND
h 4 Y TO EACH
UNIT. 0
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M74ALS621P

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (NONINVERTED)

FUNCTION TABLE (note 1)
Inputs Input / Output _|Note 1.1 - Input pins
_O—C—B: OChs A B O : Output pins ]
L L o | *: |In this case, data can be latched with the procedure shown below.
H H 1 o (1) Apply the data to be stored to A or B. (OCag and OCga Must be equally high or
equally low )
H L H H (2) Set OCag high and OCga low respectively.
L H * * (3) Remove the data.

(4) The data applied in (1) is stored. If voltage is applied to A or B in this condition, the
device may be damaged. Change the status of OCag or OCga before applying
voltage.

ABSOLUTE MAXIMUM RATINGS (Ta= -20~ +75°C, unless otherwise noted)

Symbol . Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 Vv

A, B —0.5~+7 \%
V, Input voltage —

OCags OCga —0.5~+7 v
Vo Output voltage High-level state —0.5~+7 \Y
Topr Operating free-air ambient temperature range —20~+75 T
Tstg Storage temperature range —65~4150 c

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Limits Unit .
Min Typ Max

Veo Supply voltage ‘ 4.5 5 5.5 v
Viu High-level input voitage 2 \Y
Vio Low-level input voltage 0.8 \
Von High-level output voltage 5.5 \Y
loL Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 +75 c

ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)

Limits
Symbol Parameter Test conditions Unit
Min Typ *| Max
Vic Input clamp voltage Vec=4.5V, l,c=—18mA —1.5 \
lon High-level output current Vce=4.5V, Vo=5.5V 0.1 mA
. loL,=12mA 0.25 .
Vou Low-level output voltage Vee=4.5V o o 0.4 v
) loL=24mA 0.35 0.5
1 Input current at maximum AB Voe=5.5V, V\=5.5v 0.1 mA
voltage OChpes OCga Vee=5.5V, V=7V 0.1
A B 20
hn High-level input current — Vee=5.5V, V\=2.7V nA
OCaps OCga 20 .
. A B —0.1
he Low-level input current — Vce=5.5V, V,=0. 4V mA
OCap, OCga —0.1
lecH Supply current, all outputs high Veco=5. 5V ' 24 37 mA
lccL Supply current, all outputs low Vee=5.5V 30 45 mA
lccz Supply current, all outputs disabled Vce=5.5V 32 50 mA

* : All typical values are at Vgc =5V, Ta=25°C
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M74ALS621P

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (NONINVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vee=4.5~5.5V (Note 2)
Symbol Parameter C_=50pF Unit
R_ =680Q
Ta=0~70C Ta=—20~+75C
Inputs |[Outputs| Min Typ *| Max Min Typ *| Max
t 10 25 38 10 25 39
Lt AB | BA ns
tenL 5 14 20 5 14 21
teLH L — 12 21 45 12 21 46
Propagation time OCga A ns
teHL 12 25 40 12 25 41
t 15 25 45 15 25 46
PLn OCume | B ns
teHL 12 27 40 12 27 4
*  All typical values are at Vec=5V, Ta=25°C.
Note 2. Measurement circuit (1) The pulse generator (PG) has the following charactenstics.
PRR=1MHz
INPUT Vece Vce OUTPUT
tr=2ns, tf=2ns
T %RLT Viy=3.5V, Vv, =0.3V
PG but duty cycle=50%
50Q C. Z5=50Q
Jy l (2)  Cg includes probe and Jig capacitance.
TIMING DIAGRAM (Reference level = 1.3V)
A, B (INPUT) 7[ 3‘ OCas 7[ x:
B, A (OUTPUT) B (OUTPUT)
teLn tenL teHL R
OCga %\ 7[
A (OUTPUT)
tpHL teLn
MITSUBISHI
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M74ALS622P

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED)

DESCRIPTION

The M74ALS622P is a semiconductor integrated circuit
consisting of eight bus transmitter/receiver circuits with
inverted open collector outputs.

FEATURES

® Two-way transmission or isolation between two 8-bit
data )

® Open collector output

e High fan-out (oL =24mA) ‘

® Wide operating temperature range (Ta= —20~ +75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION
The inputs and outputs are mutually connected to form
two-way buffers with inverted open collector outputs.

The input/output direction is controlled by OCag and
OCga.

When OCag and OCga are high, pins A are made the in-
put pins and pins B are made the output pins. When
OCag and OCghx are low, B are made the input pins and A
are made the output pins. When OCpg is low and OCanis
high, both A and B become high and A and B are
isolated. Latch operation is possible when OCag is high
and OCega is low.

The low-power version of M74ALS622P,
M74ALS1622P, is also available:

The functions and pin connections of this device are
identical to those of M74ALS620P, but, since open col-

the

PIN CONFIGURATION (TOP VIEW)

OUTPUT el

corlxmlcj)% ocas — [ HD 4—[@ Vee
NP
A E i OCaa CONTROL
e _ﬁ* 9] - Bt INPUT
Az +> E“ﬂ/c'* 1] « B
s o [t 1 - =
*
INPUTS/ | A4 “E * %_LLE <> B3
OUTPUTS s
As > E_ﬁ E +* B4 outputs
P INPUTS
ns + [T vl 4] « Bs
*
A7 <+ |8 —T% E <+ Bg
*

a1

] - o

% - OPEN COLLECTOR OUTPUT
Outline 20P4

LAa»E
[

GND

lector outputs are provided, the high-level output im-
pedance can be freely selected with an external load
resistor.

CIRCUIT SCHEMATIC (EACH BUFFER)
- , . 0 Veo
25k 3 45k ,?50k E 33:%4k
A O— ,Fﬂ-—‘H
% % Bk
30k
!! 3 i O
: - TO EACH BUFFER
4k $30k 250k § 45k 325k
OCas 1 >_," OB
30k
¥ ‘ 7 4 -0 GND
TO EACH BUFFER
UNIT. @
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M74ALS622P

"OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED)

FUNCTION TABLE (note 1) Note 1: I : Input pins
inputs Input ,~ Output o: Output pins (inverted output)
WBA OCrs A B * : In this case, data can be latched with the procedure shown below.
= (1) Apply the data to be stored to A or B. (OCag and OCga must be equally high or
L L o ! equally low.)
H H | o (2) Set OCag high and OCga low respectively.
H L H H (3) Remove the data.
L H * *

voltage.

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

(4) The data applied in (1) is stored. If voltage i1s applied to A or B_in this condition, the
device may be damaged. Change the status of OCag or OCgs before applying

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~-+7 \%
A, B —0.5~+7 \
Vi Input voltage —
. OCas, OCia —0.5~+47 v
Vo Output voltage High-level state —0.5~+7 Y
Topr Operating free-air ambient temperature range —20~-+75 ‘c
Tstg Storage temperature range —65~-+150 C
RECOMMENDED OPERATING CONDITIONS
imi
Symbol Parameter Limits Unit
Min Typ Max
Vece Supply voitage 4.5 5 5.5 \"
Vin High-level input voltage 2 \
Vio Low-level input voltage 0.8 v
Vor High-level output voltage 5.5 v
loL Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 +75 T
ELECTRICAL CHARACTERISTICS (Ta=-20~ +75°C, unless otherwise noted)
. Limits
Symbol Parameter Test conditions Unit
Min Typ *| Max
Vie Input clamp voltage Vee=4.5V, l,c=—18mA —1.5 v
lon High-level output current Vec=4.5V, Vo=5. 5V 0.1 mA
loL=12mA 0.25 0.4
VoL Low-level output voltage Vee=14.5V v
loL=24mA 0.35 0.5
! Input current at maximum | A B Vec=5.5V, V=55V 0.1 mA
voltage OCpa, OCga Vee=D5. 5V, V|=7V 0.1
] High-level input current AB — V 5.5V, Vi=2.7V 2 A
- urren =5.5V, V,=2.
" OCag» OCon e ' 20 a
A B —0.1
L Low-level input current — Vce=5.5V, V,=0. 4V mA
OCags OCga —0.1
lcch Supply current, all outputs high Vce=5.5Vv 9 13 mA
lccL Supply current, all outputs low Vce=5.5V 16 25 mA
lecz Supply current, all outputs disabled Vee=5.5V 10 14 mA
* : All typical values are at Vec=5Y, Ta=25°C.
MITSUBISHI
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M74ALS622P

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED) -

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vec=4.5~5.5V (Note 2)
C_=50pF
Symbol Parameter - P Unit
R, =680Q
Ta=0~70C Ta=—20~+75C
Inputs |Outputs| Min Typ *| Max Min Typ *| Max
t 15 22 38 15 22 39
PLH AB | BA ns
teHL 5 14 19 5 14 20
teLn R 12 19 40 12 19 4
Propagation time OCga A ns
. teHL 12 26 40 12 26 1
t 15 24 45 15 24 46
s OCaa| B ns
teHL 12 28 40 12 28 4

*: All typical values are at Vo =5V, Ta=25°C

Note 2. Measurement circuit

INPUT Ve Vee OUTPUT
PG buTt -‘-
50Q

lCL

(2)

TIMING DIAGRAM (Reference level = 1.3V)

2

The pulse generator (PG) has the following characteristics:
PRR=<1MHz

tr=2ns, ty=2ns

V,y=3.5V, V, =0.3V

duty cycle=50%

Zo=50Q

Ct includes probe and jig capacitance.

A, B (INPUT) X
7 ‘ OCas - K

B, A (OUTPUT) B (OUTPUT)

teHL teLn ton toL
OCsga S\ 7¢
A (OUTPUT)

tere teLn

/
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M74ALS623P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED)

DESCRIPTION

The M74ALS623P is a semiconductor integrated circuit
consisting of eight bus transmitter/receiver circuits with
3-state noninverted outputs.

FEATURES

® Two-way transmission or isolation between two 8-bit
data

® High fan-out (lo.=24mA, lon = —15mA)

® Wide operating temperature range (Ta= —20~ + 75°C)

PIN CONFIGURATION (TOP VIEW)

OUTPUT

CONTROL OCag —*

INPUT

INPUTS/

o[
Az « [3]
Az - [4]
A4+—E

[

OUTPUT

E « OCgan CONTROL
INPUT
18] « 811

7 - e
m -

ouTPUTS
As = E D - Ba OUTPUTS/
APPLICATIONS L urey
General purpose, for use in industrial and consumer Ag <+ E l__] B
digital equipment. A7 E E « Bg
FUNCTIONAL DESCRIPTION As + [} 55 2] - &
The inputs and outputs are mutually connected to form GND E 11] < Bg)
two-way buffers with 3-state noninverted outputs.
The input/output direction is controlled by OCas and QOutline 20P4
OCga.-
When OCag and OCga are high, pins A are made the in-
put pins and pins B are made the output pins. When
OCag and OCga are low, B are made the input pins and A
are made the output pins. When OCag is low and OCga is
high, both A and B are in the high-impedance state and A
and B are isolated. Latch operation is possible when
OCag is high and OCga is low.
The low-power version of M74ALS623P, the
M74ALS1623P, is also available.
CIRCUIT SCHEMATIC (EACH BUFFER)
! —O Vcce
30k 340k 8k 25k Z 45K 250k 30kE  Fak 30k 5O
20k 10k r
7k Zaniie
0Crs s A P ? = o
) " rJ k3200 &
x S5k V' R RS K
230k L
' ' ' Y ¥ 2 '
TO EACH BUFFER
30k 340k 8k 25k 10k
45k
OCen O— 7k
B8 0—
¥
sk 'y
!! O GND
TO EACH BUFFER
UNIT @
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M74ALS623P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED)

FUNCTION TABLE (Note 1) Note : | : Input pins
O : Output pins (noninverted output;
Inputs Input / Output tput pins ( pub
e Z : High-impedance state (A and B are isolated)
OCga OCas A B
T 5 ’ * : In this case, data can be latched with the procedure shown below.
L —
(1) Apply the data to be stored to A or B. (OCag and OCga must be equally high or
H H | o] equally low.)
H L z z (2) Set OCap high and OCga low respectively.
L H * * (3) Remove the data.

(4) The data applied in (1) is stored. If voltage is applied to A or B in this condition, the
de;/ice may be damaged. Change the status of OCag or OCga before applying
voltage.

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Voo Supply voltage —0.5~+7 \

A B —0.5~+5.5 ]
vV, Input voltage —

OCpg, OCpga —0.5~+7 \%
Vo Output voltage High-level state or high-impedance state —0.5~+5.5 \
Topr Operating free-air ambient temperature range —20~+75 C
Tstg Storage temperature range —65~-+150 T

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Limits Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 \"
Vin High-level input voltage 2 \'
Vie Low-level input voltage 0.8 v
lon High-level output current 0 —15 mA
loL Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 +75 c

ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted)

Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
Vic Input clamp voltage Vce=4.5V, ic=—18mA —1.5 \"
lon=—3mA 2.4 3.2
Vou High-level output voltage Vee=4.5V on v
lon=—15mA 2.0
N loL=12mA 0.25 0.
VoL Low-level output voltage Vec=4.5V o 4 v
loL=24mA ~ 1 0.35 0.5
) Input current at maximum | OCaes OCea Vee=5.5V, V=7V 0.1 A
" m
voltage AB Voo=5. 5V, V,=5. 5V 0.1
. OCpg, OC 20
[ High-level input current AR - A Vec=5.5V, V\=2.7V MA
(Note2) | A/B 20
OCps, OC —0.
e Low-level input current A8 oA Vee=5. 5V, V=0. 4V - 0.1 mA
(Note 3) | A/B —0.1
lo Output current ' Vcc=5.5V, Vo=2. 25V —30 —112 mA
lccH Supply current, all outputs high Vee=5.5V ) 27 40 mA
lccL Supply current, all outputs low Vee=5. 5V ' 32 48 mA
lccz Supply current, all outputs disabled ' Vee=5.5V 37 53 mA
* : All typical values are at Voc =5V, Ta=25°C.
Note 2: For A and B, Iy includes off-state high-level output current lozn.
Note 3: For A and B, i includes off-state low-level output current lozL.
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M74ALS623P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vec=4.5~5.5V (Note 4)
C,_=50pF
Symbol Parameter Ry=500Q Unit
R>=500Q
Ta=0~70C Ta=—20~+75C
Input | Output| Min Typ *| Max Min Typ *| Max
t 3 7 13 3 7 14
PLH A B ns
tenL i 3 7 1 3 7 12
Propagation time 3 = 3 3 7 ”
t
PLH B A ns
tonL 3 7 n 3 7 12
tpzn - 7 12 22 7 12 23
Output enable time OCga A ns
tpzL 7 16 25 7 16 2
tonz . 2 9 21 2 9 22
Output disable time OCga A ns
tpLz 3 12 26 3 12 27
tozn 7 13 22 7 13 23
Output enable time OCas B ns
toz 7 17 25 7 17 2
tonz 2 14 21 2 14 22
Output disable time OCag B ns
toLz 3 17 26 3 17 27
* Al typical values are at Vcc=5V, Ta=25°C.
Note 4. Measurement circuit (1) The pulse generator (PG) has the following characteristics: Parameter s,
PRR=1MH (¢]
INPUT  Vee  OUTPUT g 7y z teun pen
I S, tr=2ns, tf=2ns tore Open
R Vin=3.5V, vV, =0.3V tezn Open
PG but duty cycle=50% tezy Closed
t Open
50Q CLER. Zo=500 nz
J; toLz Closed
(2) C includes probe and jig capacitance.
TIMING DIAGRAM (Reference level = 1.3V)
A, B (INPUT) N OCne 7% X-\____
B, A (OUTPUT) B (OUTPUT) y 0.3v
m tonc thzL thLz
N 0.3Vv
B (OUTPUT)
tpzn tpuz
OCega 5( ]l
A (OUTPUT) (L-
‘ 0.3V
tezL terz
0. 3V '
A (OUTPUT) J N
tPZHl tehz
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M74ALS640P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED)

DESCRIPTION . _ [PIN CONFIGURATION (TOP VIEW)
The M74ALS640P is a semiconductor integrated circuit DATA
consisting of eight bus transmitter/receiver circuits with DIRECTION \
3-state inverted outputs. CONTROL DIR — [ @ g veo woreur
Al - E—T-F [E +«— OC CONTROL
FEATURES INPUT
® Two-way transmission or isolation between two 8-bit A2+ E‘T[S ;&,LL‘__“] - B
data N A3 > Ef E + B2
@ High fan-out (lo = 24mA, lon= —15mA) QILL .
® Wide operating temperature range (Ta= —20~ + 75°C) m'#’;ﬂg/ Ag = E ’QI.LL-'-_QI B3
% ] - o
APPLICATIONS &%TUF;_%TSI
General purpose, for use in industrial and consumer As > E l_-‘ « Bs
digital equipment. A7 - E [13] « Bs
FUNCTIONAL DESCRIPTION Ao - Eﬁ@ 7] - &
The inputs and outputs are mutually connected to form GND E E] « Bg
two-way buffers with 3-state inverted outputs.
The input/output direction is controlled by DIR. Outline 20P4
When DIR is high, pins A are made the input pins and
pins B are made the output pins. When DIR is low, B are
made the input pins and A are made the output pins. FUNCTION TABLE (ote 1)
When OC is high, both A and B are in the high-impedance Inputs Inputioutput
state and A and B are isolated. o0 DIR A B
The low-power version of M74ALS640P, the L L S "
M74ALS1640P, is also available. " | 3
X z z
Note 1: I Input pins
O Output pins (inverted output)
Z ' High-impedance state (A and B are isolated)
X lrrelevant
CIRCUIT SCHEMATIC (EACH BUFFER)
1 ‘ OV,
30k $40kZ20k| $30k 240K 30k$ 40K E 8k “
—t
DIRO- < 1< 054
£ ¥ |
25k 45k§50k 30k€; 24k 2 30k 50=§ 50 30ks 4k 30k50k% 45kS 25k
—a
L7 e il e [ Ll‘
A ¢ KT < »r oB
I k| Ly g
< 2k33K| ) K| 4 3K 2k o
N e % 20K - S
30k 30k
: . OGND
4 y 3 Yy
¥ ¥ 1 - TO EACH BUFFER
TO EACH BUFFER
UNIT @
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M74ALS640P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED)

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \
A, B —0.5~+45.5 \
v, Input voltage —
DIR, OC —0.5~+7 \"
Vo Output voltage High-level state or high-impedance state —0.5~+5.5 v
Topr Operating free-air ambient temperature range —20~+4-75 c
Tstg Storage temperature range —65~+4-150 ‘c
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 \%
Vin High-level input voltage 2 \
Vi Low-level input voltage 0.8 \
lon High-level output current 0 —15 mA
loL Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 —+75 ‘c
ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted)
. Limits
Symbol Parameter Test conditions Unit
Min Typ *| Max
Vic Input clamp voltage Vec=4. 5V, lic=—18mA —1.5 \Y
v High-level output volt Veo=4.5V lon= —3mA z4 | 32 v
igh-level output voltage =4.
o ¢ P ¢ ce low——15mA 2.0
loL=12mA 0.25 0.4
Voo Low-level output voltage Vce=4.5V \Y
loL=24mA 0.35 0.5
| Input current at maximum | DIR, OC Voc=5.5V, V,=7V 0.1 mA
! voltage A B Veo=5.5V, V,=5.5V 0.1
. DIR, OC 20
[ High-level input current Vec=5. 5V, V,;=2.7V nA
(Note 2) | A, B 20
) DIR, OC —0.1
e Low-level input current Vce=5.5V, V,=0. 4V mA
(Note 3) | A/ B —0.1
lo Output current Vee=5.5V, Vo=2. 25V —30 —112 mA
lcch Supply current, all outputs high Vee=b5.5V 19 32 mA
lcoL Supply current, all outputs low Vec=5.5V 27 40 mA
lccz Supply current, all outputs disabled Vee=5.5V 28 43 mA
% All typical values are at Vec =5V, Ta=25°C.
Note 2: For A and B, Iy includes off-state high-level output current' lozH.
Note 3: For A and B, |, includes off-state low-level output current loz..
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M74ALS640P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vce=4.5~5.5V (Note 4)
C_=50pF
Symbol Parameter R;=500Q Unit
Rz=5_00 Q
Ta=0~70C Ta=—20~+75C
Inputs |Outputs| Min Typ * | Max Min Typ *| Max
t, 2 5 1 2 5 12
PLH Propagation time A B B, A ns
teHL 2 5 10 2 5 1
tozn _ 5 12 21 5 12 22
Output enable time oC A B ns
tpze 8 18 24 8 18 25
tpnz ) _ 3 6 12 3 13
Output disable time oC A B - ns
torz 4 18 4 19
%* . All typical values are at Ve =5V, Ta=25°C.
Note 4: Measurement circuit (1) The pulse generator (PG) has the following characteristics: Parameter s,
=<
INPUT Voo OUTRUT ¢ 7v PRRSTMHz tew | Open
7 T S tr=2ns, tf=2ns [ Open
R Vip=3.5V, V,.=0.3V tezn Open
put duty cycle=50% tez Closed
50Q C.3R; 2o=50Q oz Open
l toLz Closed
' (2) Cincludes probe and jig capacitance.
TIMING DIAGRAM (Reference level =1.3V)
A, B (INPUT) N oc
B, A (OUTPUT) B, A (OUTPUT) 0.3v
tent teLh
tezn tenz
oc '
U
B, A (OUTPUT)
¢ : 0.3V
PZL PLZ
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M74ALS641P

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (NONINVERTED)

DESCRIPTION

The M74ALS641P is a semiconductor integrated circuit
consisting of eight bus transmitter/receiver circuits with
noninverted open collector outputs.

FEATURES

® Two-way transmission or isolation between two 8-bit
data

® Open collector output

® High fan-out (loL =24mA)

® Wide operating temperature range (Ta

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

The inputs and outputs are mutually connected to form
two-way buffers with noninverted open collector
outputs.

The input/output direction is controlled by DIR.

When DIR is high, pins A are made the input pins and
pins B are made the output pins. When DIR is low, B are
made the input pins and A are made the output pins.

When OC is high, both A and B become high and A
and B are isolated.

The low-power version of M74ALS641P,
M74ALS1641P, is also available.

The functions and pin connections of this device are
identical to those of M74ALS645P but since open collec-
tor outputs are provided, the high-level output im-
pedance can be freely selected with an external load
resistor.

the

—20~ +75°C)

DATA
DIRECTION
CONTROL
INPUT

INPUTS/
QUTPUTS

oiR — [1]
Al - [2]
Az« 3]
A3<—0E
A4«>E
AseE
AS“E
a7 « [3]
Ag»E

e

GND [E

m - o

PIN CONFIGURATION (TOP VIEW)

___ OUTRUT
EI + OC CONTROL
INPUT
@ - o
0 - o
) - o
9 - o
OUTPUTS/
INPUTS
] - e
3 - o
7 - o

* OPEN COLLECTOR QUTPUT

Outline 20P4

FUNCTION TABLE (Note 1)

Inputs Input / Output
oc DIR A B
L L o ]
L H I (o]
H X H H
Note 1: | Input pins

O . Output pins (noninverted output)

X

: Irrelevant

CIRCUIT SCHEMATIC (EACH BUFFER)
? ? O Vee
30KE40KS 8k
7K | 7k
e
1\1 5k
TO EACH
BUFFER
30k340kS20K|  £30k340K 4k 2 30k o sk 25
IR Oy ‘e $s0k o oB
1 tlaf Fes 1| [
o . + > ’ GND
\ 4 4
TO EACH BUFFER
UNIT- Q
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M74ALS641P

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (NONINVERTED)

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \

Inout volt A, B —0.5~+7 v
V, nput voltage —

' DIR, OC —0.5~+7 v
Vo Output voltage High-level state —0.5~+7 \}
Topr Operating free-air ambient temperature range —20~+75 C
Tstg Storage temperature range l —65~-+150 c

RECOMMENDED OPERATING CONDITIONS
Limits
Symbol Parameter Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 A\
Vin High-level input voltage 2 v
Vie Low-level input voltage 0.8 Vv
Vou High-level output voltage 5.5 \Y
loL Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 —+75 ‘c
ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted)
Limits .
Symbol Parameter Test conditions - Unit
Min Typ Max
Vic Input clamp voltage Vee=4.5V, lic=—18mA —1.5 A
lon High-level output current Vec=4.5V, Vo=5.5V 0.1 mA
lo,=12mA 0.25 0.4
Vou Low-level output voltage Voe=4.5V oL=12m ‘ v
lo,=24mA 0.35 0.5
W Input current at maximum DIR, OC Vee=5.5V =7V 0.1 mA
voltage A B V=55V 0.1
s ) DIR, OC 20
(™ High-level input current Voc=5.5V, V\=2.7V nA
A B 20
DIR, OC . —0.1
Iy Low-level input current Vee=5. 5V, V,=0. 4V mA
A B —0.1
lccu Supply current, all outputs high Vee=b. 5V 24 33 mA
lccL Supply current, all outputs low Vee=5.5V 30 40 mA
lccz Supply current, all outputs disabled Vce=5.5V 33 50 mA
% All typical values are at Vcc=5V, Ta=25°C
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M74ALS641P

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (NONINVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vce=4.5~5.5V (Note 2)
Symbol Parameter C_=50pF Unit
R_=680Q
Ta=0~70C Ta=—20~+75T
Inputs [Outputs| Min Typ *| Max Min Typ *| Max
t 10 29 38 10 29 39
LR AB | BA ns
teno L 5 13 20 5 13 21
Propagation time
teLn — 12 18 38 12 18 39
OC,DIR| A, B ns
tenL 13 27 40 13 27 M

* : All typical values are at Vcc=5V, Ta=25°C.

Note 2: Measurement circuit (1) The pulse generator (PG) has the following charactenstics:

PRR=1MHz
INPUT Vee Vcc OUTPUT
T tr=2ns, tf=2ns
I R Viyn=3.5V, V, =0.3Vv
PG DUT J_ duty cycle=50%
50Q C. Zo=50Q
i @

il

C. includes probe and jig capacitance.

TIMING DIAGRAM (Reference level = 1.3V)

A, B (INPUT) -K
—/

-

&_\

|

B, A (OUTPUT) A, B (OUTPUT)
teLH teHL teHL teLn

DIR F s

toLn
A (OUTPUT) %

tpyL|

B (INPUT)

tory, teLn
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"M74ALS642P

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED)

DESCRIPTION

The M74ALS642P is a semiconductor integrated circuit
consisting of eight bus transmitter/receiver circuits with
inverted open collector outputs.

FEATURES
® Two-way transmission or isolation between two 8-bit
data
® Open collector output
~® High fan-out (lo. =24mA)
® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION
The inputs and outputs are mutually connected to form
two-way buffers with inverted open collector outputs.

The input/output direction is controlled by DIR.

When DIR is high, pins A are made the input pins and
pins B are made the output pins. When DIR is low, B are
made the input pins and A are made the output pins.

When OC is high, both A and B become high and A
and B are isolated.

The low-power version of M74ALS642P, the
M74ALS1642P, is also available.

The functions and pin connections of this device are
identical to those of M74ALS640P but since open collec-
tor outputs are provided, the high-level output im-
pedance can by freely selected with an external load
resistor.

PIN CONFIGURATION (TOP VIEW)

DATA
DIRECTION
2 Voo
ouTPUT

CONTROL DIR — [7
INPUT il
A+ [Z] 5] — o¢ CONTROL
CP

Az [E
Ag«E [17] ~ B2
- o

INPUTS/ | A4 +> E
OUTPUTS
A5 E _1—3] «> Bg | ouTPUTS/
- [ INPUTS

AG’-»E 3035
A7 ]I zﬂ +> Bg
o [ 7 - o

GND E 11] « Bg

i

[

*  OPEN COLLECTOR OUTPUT
Outline 20P4

FUNCTION TABLE (note 1)

Inputs Input / Output
oc DIR A B
L L o |
| o
X H H
Note 1: | - Input pins

O : Output pins (inverted output)
X lrrelevant

CIRCUIT SCHEMATIC (EACH BUFFER)

O Vce
?5\?45k;:50k30k5 4k
A
A ]

30k$40kg 8k
36 0— 7%
T
k‘ 5k

TO EACH
BUFFER

oro el i

%4k $30k 50kE $45k$ 25k
OB

30k

OGND

14
L4 :
— \

TO EACH

BUFFER
UNIT: 2
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M74ALS642P

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED)

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 Vv
A, B —0.5~+7 \Y
v, Input voltage —
DIR, OC —0.5~+7 \Y
Vo Output voltage High-level state —0.5~+7 \
Topr Operating free-air ambient temperature range —20~+75 c
/Tstg Storage temperature range —65~-+150 c
RECOMMENDED OPERATING CONDITIONS
Limits )
Symbol Parameter Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 \
Vin High-level input voltage 2 \}
Vi Low-level input voltage 0.8 \
Vou High-level output voltage 5.5 \
loL Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 +75 T
ELECTRICAL CHARACTERISTICS (Ta= 20~ +75°C, unless otherwise noted)
Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
Vic Input clamp voltage Vee=4.5V, L[c=—18mA —1.5 \
lon High-level output current Vee=4.5V, Vo=5.5V 0.1 mA
=12 . 25 0.
Voo Low-level output voltage Vee=4.5V lo.=12mA o 4 v
loL=24mA 0.35 0.5
i DIR, OC V=7V 0.1
I Input current at maximum Veo=5. 5V ' mA
voltage A B V| =55V 0.1
. ) DIR, OC 20
[ High-level input current Vee=5.5V, V,=2.7V rA
A, B 20
) DIR, OC —0.1
e Low-level input current Vee=5. 5V, V,=0. 4V mA
A, B —0.1
lcch Supply current, all outputs high Vce=b.5V 9 15 mA
lccL Supply current, all outputs low Vece=5.5V 15 28 mA
lccz Supply current, all outputs disabled Vee=b.5V 10 16 mA
% All typical values are at Voo =5V, Ta=25°C.
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OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED)

MITSUBISHI ALSTTLs

M74ALS642P

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vec=4.5~5.5V (Note 2)
Symbol Parameter C_=50pF Unit
R_=680Q
Ta=0~70C Ta=—20~+75TC
Inputs [Outputs| Min Typ * | Max Min Typ *| Max
t 15 21 4 15 21 42
Lt AB | BA ns
tpHL o 5 16 22 5 16 23
Propagation time
teLn __ 10 16 40 10 16 41
OC,DIR A,B ns
teHL 15 28 50 15 28 51

% . All typical values are at Vec=5V, Ta=25°C.

Note 22 Measurement circuit

INPUT Voo

Vec OUTPUT -

T !

but

i
I

50Q ’J,

I°

TIMING DIAGRAM (Reference level = 1.3V)

(1) The pulse generator (PG) has the following characteristics:

PRR=1MHz

tr=2ns, tf=2ns

Vik=3.5V, V,(=0.3v

duty cycle=50%

Zo=50Q

(2) Cincludes probe and jig capacitance.

A, B (INPUT) 7 ocC
B, A (OUTPUT) B, A (QUTPUT)
o el
DIR 7z XR
teuh
A (OUTPUT) j
tenL
B (OUTPUT)
teHL teLn
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M74ALS643P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT

DESCRIPTION

The M74ALS643P is a semiconductor integrated circuit
consisting of eight bus transmitter/receiver circuits with
inverted and noninverted 3-state outputs.

FEATURES

® Two-way transmission or isolation between two 8-bit
data

® High fan-out (loL = 24mA, lon= —15mA)

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION
The inputs and outputs are mutually connected to form
two-way buffers with inverted and noninverted 3-state
outputs.
The input/output direction is controlled by DIR.
When DIR is high, pins A are made the input pins and
pins B are made the output pins. When DIR is low, B are

PIN CONFIGURATION (TOP VIEW)

DATA

As"E

A7HE

AgﬂE
[

GND

] - es
0« o
B
] - &

Outline 20P4

DIRECTION s
conTRoL DIR — [1 ﬁ 2] Vee
INPUT
d ouTRUT
(Al + [Z—T&‘ _41119 «~ oc IC’\?PI\S_’I_ROL
p2 + [5] *{]ﬁ@ - B
I o e
weurs | A4 > 2] ?]LLE B3
OUTPUTS
As « [sl> 15] «> B4
(€] B | ouTPuTS!
INPUTS

FUNCTION TABLE (ote 1)

made the input pins and A are made the output pins. Inputs Input / Output
When OC is high, both A and B are in the high-impedance oc DIR A B
state and A and B are isolated. L L o |
The low-power version of M74ALS643P, the L H | ol
M74ALS1643P, is also available. " » 2 7
Note 1: | Input pins
O - OQutput pins (noninverted output)
o Qutput pins (inverted output)
Z High-impedance state (A and B are isolated)
X Irrelevant
CIRCUIT SCHEMATIC (EACH BUFFER)
t —O Vce
30k 20k 30k 40k 30k 40k3 8k 30k 40k3 8k
40K
oc 7k
DIR ¢ T¢ 0 ¢ V
S5k j] 5k
25K 30k 50 50 s akg S0k 2L
ASK 1 ] 50k 11}9 45K) 25K
[ =
e Alln
A 1 P $ _ s o
2 \ 322
*x= Kk 20k F b < 20k K ekt
230k
| l ! - —O GND
E ¥ ¥ TO EACH BUFFER
TO EACH BUFFER
UNIT. @
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M74ALS643P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage } ' —0.5~+7 \

A B —0.5~+5.5 v
\"A Input voltage — -

) DIR, OC —0.5~+7 v
Vo Output voltage High-level state or high-impedance state —0.5~+5.5 \"
Topr Operating free-air ambient temperature range —20~+75 T
Tstg Storage temperature range —65~+150 c

RECOMMENDED OPERATING CONDITIONS
Limits
Symbol Parameter Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 v
Vin High-level input voltage : 2 v
Vie Low-level input voltage 0.8 v
lon High-level output current 0 —15 mA
foL Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 +75 c
ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted)
Limits .
Symbol Parameter Test conditions - Unit
Min Typ Max
Vic Input clamp voltage Vec=4.5V, lic=—18mA ' —1.5 v
. lon=—3mA 2.4 3.2
Vou High-level output voltage Vec=4.5V \
lon=—15mA 2.0
loL=12mA 0.25 0.4
VoL Low-level output voltage Vcc=4.5V \
loL=24mA 0.35 | 0.5
Input current at maximum | DIR, oc _ Vi=7v 0.1
! Vee=5.5V mA
I voltage A B ce V,=5.5V 0.1
ocC 20
i High-level input current DIR, OC Vee=5.5V, V\=2.7V uA
(Note2)| AB 20
DIR, OC —0.1
[ Low-level input current Vee=5.5V, V,=0. 4V mA
(Note 3)| A/B —0.1
lo Output current Vec=>5. 5V, Vo=2. 25V —30 —112 mA
lcch Supply current, all outputs high Vec=5.5V 25 35 mA
leoL Supply current, all outputs low Vce=5.5V 33 45 mA
lcoz Supply current, all outputs disabled Vcc=5. 5V 35 48 mA

* : All typical values are at Vcc =5V, Ta=25°C.

Note 2: For A and B, Iin includes off-state high-level output current lozu.
Note 3: For A and B, I includes off-state low-level output current loz..
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M74ALS643P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vec=4.5~5.5V (Note 4)
C_=50pF
Symbol Parameter R;=500Q Unit
R>=500Q
Ta=0~70C Ta=—20~+75C
Input | Output | Min Typ ™| Max Min Typ *| Max
t 2 5 10 2 5 11
" A & 2 5 | 10 2 1 ne
t,
PHL Propagation time 3 3 7 2
t 7 11 1
PLH B A ns
tonL 3 7 11 3 12
t, __ 7 12 20 7 12 21
izl Output enable time ocC A ns
tezL 10 17 26 10 17 27
teHz — 3 7 16 3 7 17
Output disable time oC A ns
teLz 4 10 18 4 10 19
J— 5 10 21 5 10 22
tezn Output enable time ocC B ns
tpzo 8 17 24 8 17 25
t _ 3 5 12 3 5 13
prz Output disable time oc B ns
teLz 4 7 18 4 7 19
*: All typical values are at Vgc =5V, Ta=25°C.
Note 4: Measurement circuit (1) The pulse generator (PG) has the following characteristics: Parameter S
=
INPUT  Vee  OUTPUTg 7y PRR=1MHz tew | Open
T S tr=2ns, tf=2ns ton Open
Ry Vin=3.5V, V,.=0.3V tozn Open
PG out duty cycle=50% teze Closed
Open
50Q C.2R; Zo=500Q , lonz
teLz Closed
(2) Ciincludes probe and jig capacitance
TIMING DIAGRAM (Reference level = 1.3V)
A, B (INPUT) % xk oc X‘ ZZ
_X [ .
PLZ
B (OUTPUT) % A, B (OUTPUT) -~
teHL \._ tezo 0.3v
/_— N Fo.av
A (OUTPUT) 7 A, B (OUTPUT)
teLn teHL tpzu tehz
| fr——
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M74ALS644P

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT

DESCRIPTION

The M74ALS644P is a semiconductor integrated circuit
consisting of eight bus transmitter/receiver circuits with
inverted and noninverted open collector outputs.

FEATURES

® Two-way transmission or isolation between two 8-bit
data

&© Open collector output

® High fan-out (loL =24mA)

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS i
General purpose, for-use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION
The inputs and outputs are mutually connected to form
two-way buffers with inverted and noninverted open col-
lector outputs.
The input/output direction is controlled by DIR.
When DIR is high, pins A are made the input pins and

PIN CONFIGURATION (TOP VIEW)
o ~
DIRECTION
CONTROL DIR — |1 200 v
INPUT Em :I ce
1l ___ outpuT
AL e 255 i5] — o controL
= INPUT
o G 8
*
ra o [T %E B2
*
npuTS | A4 (5 ‘Tﬁ E + B3
OUTPUTS ¥
As <> | 6 LrE: - E > By
INPUTS
Ag > |7 -I&—*‘ %LIE <> Bs
*
o B 8 -
*
SR E ‘&;LLE -
*
ano  [ig 1] «» Bg
* . OPEN COLLECTOR OUTPUT
Qutline 20P4

FUNCTION TABLE (note 1)

pins B are made the output pins. When DIR is low, B are Inputs Input / Output
made the input pins and A are made the output pins. ocC DIR A B

When OC is high, both A and B become high and A L L o )
and B are isolated. L ) o

The low-power version of M74ALS644P, the " X " "
M74ALS1644P, is also available.

The functions and pin connections of this device are ~ Note : 1 - Input pins
identical to those of M74ALS643P but since open collec- O Output pins (noninverted output)
tor outputs are provided, the high-level output im- O Output pins (inverted output)

. X : lrrelevant
pedance can be freely selected with an external load
resistor.
CIRCUIT SCHEMATIC (EACH BUFFER)
’ ' T r -0 Vee
30k340k$ 20k S 30kS 40k 30k340k3Z 8k 30340k 8k
oc
DIR O 41 O 7k
A~ i o
* 35k S 5k ™
30k %’lOki;{tSk
A O 50kg ! P OB
esd] { r +
S 30k
l i OGND

Ld

TO EACH BUFFER

TO EACH BUFFER

UNIT: ¢
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M74ALS644P

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \"
A B —0.5~+7 \Y
V| Input voltage —
DIR, OC —0.5~+7 \"
Vo Output voltage High-level state —0.5~+7 \
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~-+150 c
RECOMMENDED OPERATING CONDITIONS
Limits
Symbol Parameter Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 \
Vin High-level input voltage 2 \%
Vie Low-level input voltage 0.8 \
Vou High-level output voltage 5.5 \Y
loL Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 +75 C
ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted)
Limits
Symbol Parameter Test conditions > Unit
Min Typ Max
Vic Input clamp voltage Vec=4.5V, jc=—18mA —1.5 v
lon High-level output current Vec=4.5V, Vo=5.5V 0.1 mA
Voo Low-level output voltage Vee=4.5V lo=12mA 0.2 0.4 v
loL=24mA 0.35 0.5
1 Input current at maximum AB _ Vee=5.5V Vi=55V 0.1 mA
voltage DIR, OC V=7V 0.1
. . A B 20
lin High-level input current — Vee=5.5V, V,=2.7V rA
DIR, OC 20
A, B —0.1
e Low-level input current — Vee=5.5V, V,=0. 4V mA
DIR, OC —0.1
lech Supply current, all outputs high Vce=5. 5V 16 29 mA
leoL Supply current, all outputs low Vec=5.5V 25 40 mA
lecz Supply current, all outputs disabled vccis. 5v 21 34 mA
% : Ail typical values are at Vcc =5V, Ta=25°C.
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M74ALS644P

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vce=4.5~5.5V (Note 2)
C_=50pF
Symbol Parameter Unit
R_.=680Q '
Ta=0~70TC Ta=—20~+75C
Input | Output | Min Typ *| Max Min Typ *| Max
teLn 15 24 1 15 24 42
A B ns
teHL 5 13, 22 5 13 23
teLH 15 25 M 15 25 42
B A ns
teHL 5 12 21 5 12 22
t R 12 19 37 12 19 38
P ocC A ns
tpHL . R N 13 25 40 13 25 41
Propagation time
teLn J— 12 15 33 12 15 34
ocC B ns
tpHL 15 26 40 15 26 41
teLH 10 17 30 10 17 31
DIR A ns
teHL 10 25 35 10 25 36
teLn 15 24 45 15 24 46
DIR B ns
teHL 15 28 40 15 28 M

*: All typical values are at Vg =5V, Ta=25°C.

Note 2: Measurement circuit (1) The pulse generator (PG) has the following characteristics:
INPUT  Vec Voo OUTPUT PRR=1MHz
T tr=2ns, tf=2ns
R Vie=3.5V, V,,=0.3V
PG DUT
duty cycle=50% -
50Q

,,T,CL Zo=50Q
(2

Cy includes probe and jig capacitance.

TIMING DIAGRAM (Reference level = 1.3V)

A B (INPUT) 7 DIR ZZ S‘
—_— toun teim
B (OUTPUT) A (OUTPUT)
terL [
1
A (OUTPUT) B (OUTPUT)
tein ter | teHe [
oc %
—_— teLn
A, B (OUTPUT)
| tere
MITSUBISHI
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M74ALS645P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED)

DESCRIPTION. , PIN CONFIGURATION (TOP VIEW)
The M74ALS645P is a semiconductor integrated circuit oATA
consisting of eight bus transmitter/receiver circuits with DIRECTION [ |
3-state noninverted outputs. contRoL bIR = [ ] veo
- 2] L5 — 56 outroL
FEATURES ol INPUT
® Two-way transmission or isolation between two 8-bit Az = [E0 'zl.LLE - B
data A3 > E-TE E > B2
® High fan-out (lo. = 24mA, lon = —15mA) %
® Wide operating temperature range (Ta= —20~ + 75°C) o A E_Tg ?}J-LI—_G-I - B
A5+ E_TI/C‘ E - B4 | ourputs)
APPLICATIONS INPUTS
General purpose, for use in industrial and consumer Ao E—T‘F E “ Bs
digital equipment. a7+ [ @_LE - Bp
FUNCTIONAL DESCRIPTION ho Eﬁi@{ﬂ o
The inputs and outputs are mutually connected to form GND E(z 1__1'] < Bg
two-way buffers with 3-state noninverted outputs.
The input/output direction is controlled by DIR. Outline 20P4

When DIR is high, pins A are made the input pins and
pins B are made the output pins. When DIR is low, B are

made the input pins and A are made the output pins. FUNCTION TABLE ote 1

When OC is high, both A and B are in the high-impedance Tnputs Inputioutpat

state and A and B are isolated. oc DIR A B

This device is identical in all respects except for its T T 5 "

name to the M74ALS245P. The low-power version of 0 ; 5

M74ALS645P, the M74ALS1645P, is also available. ” z z
Note 1: 1 Input pins

O Output pins (noninverted output)
Z High-impedance state (A and B are isolated)

X lrrelevant
CIRCUIT SCHEMATIC (EACH BUFFER)
! —O Vee
30k 20| $30k3 40k
40Ky k
oc
DIRO- ¢ ¢ O 7k
5 LY T ‘
25k 345ks 2 30kg 24k 330k 50 50 30k3 4k 0k $32
10K] S50k 50k| J10k| 45k J25K
i g
V"LE‘{K »r 7
A0~ o “L ‘ Lr »f A o8B
i 2kg3kz 1o)) & | K 205 F3kE2 %x
X Din K kY {4
230k £ 30k
: : o : . : OGND
N y 4
Y X ¥ ¥ TO EAGH BUFFER
TO EACH BUFFER
UNIT: @
MITSUBISHI
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M74ALS645P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED)

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 v

iout vol A B —0.5~+5.5 \
\Y nput voitage —

! P 9 DIR, OC —0.5~+7 v
Vo Output voltage High-level state or high-impedance state —0.5~+5.5 \
Topr Operating free-air ambient temperature range —20~+75 ‘c
Tstg Storage temperature range —65~+150 c

RECOMMENDED OPERATING CONDITIONS
Limits
Symbol Parameter Unit
Min Typ Max
Vce Supply voltage 4.5 5 5.5 \Y
Vin High-level input voltage 2 \Y
ViL Low-level input voltage 0.8 \
lon High-level output current 0 —15 mA
loL Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 +75 c
ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)
N\
Limits 3
Symbol Parameter Test conditions Unit
Min Typ *| Max
Vic Input clamp voltage Vcec=4.5V, l)c=—18mA —1.5 \%
v High-level output volt Veo=4.5V lon="3mA 24 | 3.2 v
igh-level output voltage =4,
o ee lo=—15mA 2.0
lor=12mA 0.25 0.4
Voo Low-level output voltage Vee=4.5V v
lor=24mA 0.35 0.5
Input current at maximum | PIR, OC Vee=5.5V, Vi=7V 0.1
h voltage , mA
g A B Vco=5.5V, V,=5.5V 0.1
) , DIR, OC 20
[ High-level input current Veec=5.5V, V\=2.7V zA
(Note 2) | A, B 20
DIR, OC —0.1
e Low-level input current Vee=5.5V, V,=0. 4V mA
(Note 3) | A, B —0.1
lo Output current Vce=5.5V, Vo=2. 25V —30 —112 mA
lcch Supply current, all outputs high Vee=5.5V 30 45 mA
lccL Supply current, all outputs low Vec=5.5V 36 55 mA
lccz Supply current, all outputs disabled Vee=5.5V 38 58 mA

*: All typical values are at Vgc =5V, Ta=25°C

Note 2: For A and B, |4 includes off-state high-level output current lozn

Note 3: For A and B, Ii_ includes off-state low-level output current lozL.
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M74ALS645P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vce=4.5~5.5V (Note 4)
C_=50pF
Symbol Parameter : R;=500Q Unit
R,=500Q
Ta=0~70C Ta=—20~+75C
Inputs |Outputs| Min Typ *| Max Min Typ *| Max
t 3 7 10 3 7 1
PLH Propagation time A, B B, A ns
teHL 3 7 10 3 7 "
tezn — 8 14 20 8 14 21
Output enable time oC A B ns
tpzL 10 18 26 10 18 27
teHz . — 3 7 16 3 7 17
Output disable time ocC A B ns
trLz ' 4 9 18 4 9 19
* - All typical values are at Vcc =5V, Tq=25°C.
Note 4 Measurement circuit (1) The pulse generator (PG) has the following characteristics: Parameter s,
PRR=1MH [¢]
INPUT  Vee OUTPUT o 7v z teen pen
T E S tr=2ns, t{=2ns torL Open
I R Vin=3.5V, V, =0.3V tezn | Open
I PG out duty cycle=50% teze Closed
'500 c A [ Open
”L Lo 20=50Q toLz Closed
(2) Cpincludes probe and jig capacitance
TIMING DIAGRAM (Reference level = 1.3V)
A, B (INPUT) N oc
0.3V

UTPUT
B, A (OUTPUT) B.A © )

——
m teHL tpzh teHz

oc %( 7£
B, A (OUTPUT)

0.3v
tezL

teLz

MITSUBISHI
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M74ALS873P

DUAL 4-BIT D-TYPE TRANSPARENT LATCH
WITH 3-STATE OUTPUT (NONINVERTED)

DESCRIPTION

The M74ALS873P is a semiconductor integrated circuit
consisting of two 4-bit D-type latch circuits with 3-state
noninverted output. Each of the circuits has an output
control input, an enable input, and a direct reset input.

FEATURES

® 3-state, high fan-out (lo.=24mA, lon = —2.6mA)

® 4-bit common output control input and enable input

® 4-bit common direct reset input

® Wide operating temperature range (Ta= —20~ + 75°C)

~ APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION
Each of the two 4-bit D-type latch circuits has 4-bit com-
mon output control OC, enable input E, and direct reset
Rp. When Rp is low, the outputs Q, ~Q, become low, ir-
respective of other inputs. While E is high, The informa-
tion from D appears at the output Q and the Q changes
with D. When E changes from high to low, the status of D
immediately before the change is latched. While E is
low, the status of Q is retained even if D changes.
While OC is high, Q;~Q, are put in the high-
impedance state “Z” irrespective of other inputs. OC
does not affect the internal operation of the flip-flops.
While Q is “Z2”, old data can be retained or new data can
be entered. Since all outputs have high fan-out, this
device is suitable for use as a buffer register, /0O port, or
bidirectional bus driver.

PIN CONFIGURATION (TOP VIEW)

DIRECT RESET

OUTPUT
CONTROL
INPUT

DATA INPUTS {

DATA INPUTS <

OUTPUT

CONTROL 20C —|
INPUT E

1Ro "E__\A} 24 Vec
156 —[Z}doc ™
o -EHor  olHE3— 1ai]
102 ~[A-p2  @zf{2]]— 122
o3 —~[FHos @320~ 103
1D4 —’E D4 Q4 —E—v 1Q4
2D —~| 7Dy Qi E—v 2
20 —~[B}Ho2 @2 —1E—- 2Q2
2D3 —|9}D3 Q3 —E6]—> 2Q3
2Dg _.E_ Dy Q4 -—E—~ 2Q4
OCR, E
anD 12 T I3

Outline 24P4D

F“j‘_ 1E ENABLE INPUT

OUTPUTS

OUTPUTS

—{1a)—2€  EnaBLE iINPUT
i3)—2r; O DIRECT RESET

LOGIC DIAGRAM (EACH CIRCUIT)

5 o>~ I
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M74ALS873P

DUAL 4-BIT D-TYPE TRANSPARENT LATCH
WITH 3-STATE OUTPUT (NONINVERTED)

FUNCTION TABLE (Note 1)

Inputs

Il‘l‘l‘l‘ol
(9}

b
x|z|z|z|r|&
x|rlT|zT|{x|m
x|x|r|T|{x|o

Output | Note 1: Q° : Level of Q before the indicated steady-state input conditions were
a established.
L z High-impedance state
- lIrrelevant
H —_—
L Data can be latched or reset irrespective of OC.
QO
z

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \%
V, Input voltage —0.5~+7 \%
Vo Output voltage High-level state or high-impedance state —0.5~+5.5 \
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~-+150 C
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
Min Typ Max

Vee Supply voltage 4.5 5 5.5 \)

Vin High-level input voltage 2 \

Vo Low-level input voltage 0.8 \"

lon High-level output current 0 N —2.6 mA

loy Low-level output current 0 24 mA

Topl" Operating free-air ambient temperature range —20 +75 c

ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted)

Symbol Parameter Test conditions Limits Unit
Min Typ *| Max
Vic Input clamp voltage Vec=4.5V, lic=—18mA —1.5 \%
Vou High-level output voltage Vec=4.5V, lohy=—2. 6mA 2.4 3.2 v
lo,=12mA 0.25 0.4
Voo Low-level output voltage Vec=4.5V \
lo,=24mA 0.35 0.5
lozn Off-state high-level output current Vee=5.5V, Vo=2.7V 20 nA
lozL Off-state low-level output current Vce=5.5V, Vo=0. 4V —20 nA
h Input current at maximum voltage Vee=5.5V, V=7V 0.1 mA
I High-level input current Vee=5.5V, V,=2.7V 20 nA
he Low-level input current Vee=5.5V, V,=0. 4V —0.1 mA
lo Output current Vee=5.5V, Vo=2. 25V —15 —70 mA
lcch Supply current, all outputs high Vee=5.5V 10 21 mA
lccL Supply current, all outputs low Vee=5.5V 15 29 mA
lccz Supply current, all outputs disabled Vcc=5.5V 16 31 mA
* : All typical values are at Vcc =5V, Ta=25°C.
MITSUBISHI
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- M74ALS873P

DUAL 4-BIT D-TYPE TRANSPARENT LATCH
WITH 3-STATE OUTPUT (NONINVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
' Vec=4.5~5.5V (Note 2)
C_=50pF
Symbol Parameter ~Ry=500Q Unit
R>=500Q
Ta=0~70"C Ta=—20~+75C
Inputs |Outputs| Min Typ *| Max Min Typ * | Max
t 2 14 2 ) 15
FLH D1 ~Da|Q~Qq ns
teuL 2 14 2 15
teLn Propagation time 8 22 8 23
E Qi1~Qq ns
teuL 8 21 8 22
tonL Ro |oi~Q4| 6 24 6 25 ns
I 4 20 4
tezw Output enable time OoC |Qi~Qq 2 ns
tpzL 4 18 4 19
tnz Output disable time oC |Q~Qa 2 8 2 9 ns
teLz 2 13 2 14
% : All typical values are at Vcg =5V, Ta=25°C.
22 M ent circuit i istics:
Note easurem (1) The pulse generator (PG) has the following characteristics: Parameter S
<
INPUT Voo OUTPUT ¢ 7y PRR=1MHz teun | Open
T s tr=2ns, tf=2ns - Open
R Viu=3.5V, V,(=0.3V tozy Open
PG put duty cycle=50% tezL Closed
Open
500 C.2R, Zo=50Q tenz P
l teLz Closed
(2) Cincludes probe and jig capacitance.
TIMING REQUIREMENTS (Vco=4.5v~5.5V, C,=50pF, R=5000)
Limits
Symbol Parameter Ta=0~70C Ta=—20~+75C Unit
Min Typ *| Max Min Typ *| Max
tw(Ro Rp “L” 15 16
W) | puise width °__ ns
tw(e) E “H 15 16
tsu(p) Setup time before E | Di~Ds 10 1 ns
th(p) Hold time after E | Di1~D4 7 8 ns

% : All typical values are at Vgc =5V, Ta=25°C.

1 : Transition from high to low

2—202
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M74ALS873P

DUAL 4-BIT D-TYPE TRANSPARENT LATCH
WITH 3-STATE OUTPUT (NONINVERTED)

TIMING DIAGRAM (Reference level = 1.3V)

tw(e)

e . \ A oc \ /
— N |\ L—i
oo T | TN | 7] ae "
su(o)| th(o) tsu(o)] th(p) tozL T r0.3v
Q1~Q4 Q1~aa )i_u. 3v
toLn tenL — N
tpzn tF’HZ
D1~Dg
Q1~Q4 I Note 3: The shaded areas indicate the period when the input is
lli!ﬁ tere permitted to change for predictable output performance.

tw(Ro)
I S S
Q1~Q4 *

terL|
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xk Jo \ i \gﬁ\‘”ﬂ a““"\ 50
s w \w\'\ s ¥

noﬁcegmm\ DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOP
S0 WITH 3-STATE OUTPUT (NONINVERTED)

DESCRIPTION PIN
The M74ALS874P is a semiconductor integrated circuit CONFIGURATION (TOP VIEW)
consisting of two 4-bit D-type positive edge-triggered DIRECT RESET 473; [ t 5l Voo
flip-flop circuits with 3-state noninverted output. Each of OUTPUT o5 Tho .
the circuits has an output control input, a clock input, CONTROL 100 —d10c 1T <+ 1T GLOCK INPUT
and a direct reset input. 1Dy —»E——lm 191+—22) -1
1D2—>E——lDlez—E—»le oUTPUTS
DATA INPUTS
FEATURES 103 —~[E}—{103 103}20] — 103
© Positive edge triggering 1‘D
® 3-state, high fan-out (lo = 24mA, lon = —2.6mA) 4~ [E]—104 104—78) ~ 104
® 4-bit common output control input and clock input 2D"’E—ZD1 ZQI_E —2Qq
® 4-bit common direct reset input 20, —[E}—202 202} 17 — 202 S
. . _ _ o DATA INPUTS
® Wide operating temperature range (Ta= —20~ + 75°C) 203—»E—2D3 203__.15] 205
APPLICATIONS ourpyy 224~ ({204 2Q4—{T8] —20u
General purpose, for. use in industrial and consumer CO'TLHPS% 200—'E—c2020R 2TH7a) «-27  cLock INPUT
] . . D
digital equipment. GND E ] 73] — 2Rp mﬂps$7 RESET
FUNCTIONAL DESCRIPTION | Outline 24P4D

Each of the two internal 4-bit D-type edge-triggered flip-

flop circuits has 4-bit common output control OC, clock
input T, and direct reset input Rp. When T changes from
low to high, the status of D immediately before the
change appears at the output Q in accordance with the
function table. When Rp is low, the outputs Q,~
become low, irrespective of other inputs.

While OC is high, Q;~Q, are in the high-impedance
state “Z” irrespective of other inputs. OC does not affect
the internal operation of the flip-flops. While Q is “Z”, old,
data can be retained or new data can be entered. Since
all outputs have high fan-out, this device is suitable for
use as a buffer register, /0O port, or bidirectional bus
driver.

LOGIC DIAGRAM (EACH CIRCUIT)

ot R B °

D 1 —o 1 —po 1 D 1
T T T T
Ro O Ro © R ° Ro O
1]
T T I
T O—D& ‘
Ro
[e] [¢] [e] O
Dy D2 D3 Da
MITSUBISHI
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M74ALS874P

DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOP
WITH 3-STATE OUTPUT (NONINVERTED)

FUNCTION TABLE (vote 1)

Inputs Output

Q

L

H

L

QO

Irrt‘rgl

xiz|z|z|r|P
x| {=|=|x]4

X|X|r|I|X|O

z

Note 1: t - Transition from low to high level (positive edge trigger)

Q°: Level of Q before the indicated steady-state input conditions were

established.
Z High-impedance state

X : Irrelevant

* . Data can be stored or reset irrespective of OC.

ABSOLUTE MAXIMUN RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~-+7 \
\A Input voltage —0.5~+47 \Y
Vo Output voltage High-level state or high-impedance state —0.5~-+5.5 \
Topr Operating free-air ambient temperature range —20~+475 C
Tstg Storage temperature range —65~-+150 c
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
Min Typ Max
Vece Supply voltage 4.5 5 5.5 \%
Vin High-level input voltage 2 v
Vie Low-level input voltage 0.8 \
lon High-level output current 0 —2.6 mA
loL Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 +75 C
ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)
Limits
Symbol Parameter Test conditions Unit
Min Typ *| Max
Vic Input clamp voltage Vec=4.5V, l,c=—18mA —1.5 \
Vou High-level output voltage Vee=4.5V, loy=—2.6mA 2.4 3.2 Vv
lo,=12mA 0.25 0.4
Voo Low-level output voltage Veoc=4.5V - v
lo,=24mA 0.35 0.5
lozn Off-state high-level output current Vec=b5.5V, Vo=2.7V 20 nA
lozL Off-state low-level output current Vec=5.5V, Vo=0. 4V —20 nA
I Input current at maximum voltage Vee=5.5V, V\=7V 0.1 mA
™ High-level input current Vce=5.5V, V\=2.7V 20 nA
e Low-level input current Vee=>5.5V, V,=0.4V —0.2 mA
lo Output current Vee=b5. 5V, Vo=2. 25V —15 —70 mA
lecn Supply current, al| outputs high Vee=5.5V 14 21 mA
lccL Supply current, all outputs low Vcc=5.5V 18 29 mA
lecz Supply current, all outputs disabled Vee=5.5V 20 31 mA
*  All typical values are at Vgc =5V, Ta=25°C. '
MITSUBISHI
ELECTRIC 2—205



MITSUBISHI ALSTTLs

M74ALS874P

DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOP
WITH 3-STATE OUTPUT (NONINVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vee=4.5~5.5V (Note 2)
C_=50pF
Symbol Parameter R;=500Q Unit
R2=500Q
Ta=0~70C Ta=—20~+75C
Input |Outputs| Min Typ *| Max Min Typ *| Max
fmax Maximum clock frequency T Q,~Q, 30 28 MHz
t 4 14 4 15
PLH T Q}~Q4 ns
teHL Propagation time 4 14 4 15
tprL Ro |Qi~Qs| 6 24 6 25 ns
t, p— 4 20 4 21
Pz Output enable time OC |Ov~Qq ns
tpzL 4 18 4 19
tonz __ 2 8 2 9
Output disable time OC |1~Qq ns
teLz 3 13 3 14
*: All typical values are at Vcc =5V, Ta=25°G.
2. Measurement circuit .
Note (1) The pulse generator (PG) has the following characteristics: Parameter s
<
INPUT Voo OUTPUT ¢ 7y PRR=1MHz tew | Open
7 T S, tr=2ns, tf=2ns tonL Open
R Vin=3.5V, Vv, =0.3V tozy Open
H put duty cycle=50% teze Closed
Open
50Q C 3R, Z0=50Q “eriz P
; toLz Closed
(2) Cgincludes probe and jig capacitance.
TIMING REQUIREMENTS  (vcc=4.5~5.5V, C,=50pF, R,=500Q )
Limits
Symbol Parameter Ta=0~70C Ta=—20~+75C Unit
Min Typ * | Max Min Typ *| Max
tw(Rp) Ro “L” 10 11
twitH) Pulse width T “H” 16.5 17.5 ns
twirl) T 16.5 175
t D;~D. 15 16
su(o) Setup time before T1 — ns
tsu(Fp) Rp “H” (inactive) 10 1
th(p) Hold time after Tt D1~Dy4 0 1 ns
*: All typical values are at Vec =5V, Ta=25°C.
t : Transition from low to high
MITSUBISHI
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M74ALS874P

DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLbP
WITH 3-STATE OUTPUT (NONINVERTED)

TIMING DIAGRAM (Reference level = 1.3V)

N2 T
N T e
/|

D1~Dg4

Q1~Q4

Q1~Q4

twith) | twito)

[/

tsu(p)

ocC

teLm

tsu(p)|th(p)

tw(Rp)

Z Q1~Q4
tere

\

T

|

terz

tezn

tpnz

Note 3: The shaded areas indicate the period when the input is

/

tsu(Rp)

tenL

permitted to change for predictable output performance.
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%
o 0 e
s e ™ DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOP
8o WITH 3-STATE OUTPUT (INVERTED)
DESCRIPTION |
The M74ALS876P is a semiconductor integrated circuit PIN CONFIGURATIO&GOP VIEW)
consisting of two 4-bit D-type positive edge-triggered D'““.ng 155 —[0] 22  Veo
flip-flop circuits with 3-state |nyerted output.'Each of the OUTPUT 156 "E—O 101(3301T _:23 1T CLOGK INPUT
circuits has an output control input, a clock input, and a CONTROL . o
direct set input. 101 ~(E—1er 10 P12~ 1@
DATA INPUTS 102 —’E——HDZ 1Qzp21 = 'Q_Z OUTPUTS
FEATURES 103 —[5}103 103p-{20]— 103
® Positive edge triggering ‘ 104 —[6}—104 104f019]— 104
@ 3-state, high fan-out (lo. =24mA, lon= —2.6mA) ! E = :] _4
© 4-bit common output control input and clock input 201 ~[}757 2o °‘E" 2Q
® 4-bit common direct set input 20, —[8}202 20,p{17]— 2Q2
- . o DATA INPUTS __pOuTPUTS
® Wide operating temperature range (Ta= —20~ + 75°C) 203 —’E—* 2D3 2Q3 O_E_, 203
APPLICATIONS « I O (S i E il
General purpose, for use in industrial and consumer CONTROL 20C ~E—c2°2%027—E|<— 2T GLOCK INPUT
_digital equipment. GND E ?___T_3|._ 255 F,}?ﬁ?TSET
FUNCTIONAL DESCRIPTION Outline 24P4D
Each of the two 4-bit D-type edge-triggered flip-flop cir-
cuits have 4-bit common output control OC, clock input
T, and direct set input Sp. When T changes from low to
high, the status of D immediately before the change ap-
pears inverted at the output Q in accordance with the
function table. When Sp is low, the outputs Q;~Q;
become low, irrespective of other inputs.
While OC is high, Q,~Q, are in the high-impedance
state “Z”, irrespective of other inputs. OC does not affect
the internal operation of the flip-flops. While Q is “Z”, old
data can be retained or new data can be entered. Since
all outputs have high fan-out, this device is suitable for
use as a buffer register, /0 port, or bidirectional bus
driver.
LOGIC DIAGRAM (EACH CIRCUIT)
Qr Q Qs Qq
oc o—c‘> T ’ T ?
D 1 ——D 1 —D 1 —]o
T T T T
0 } 0 0 0
So Sp Sp Sp
T )
10 D
5 o->o
o o o o)
Dy D2 D3 D4
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M74ALS876P

DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOP

WITH 3-STATE OUTPUT (INVERTED)

FUNCTION TABLE (Note 1)

Inputs Output | Note 1: 1
— — = =0
oc* So T D Q Q
L L X X L
z
L H t H L
X
L H t L H .
L H L X Q°
H X X X z

. Transition from low to high level (positive edge trigger)

: Level of Q before the indicated steady-state input conditions were

established.

: High-impedance state
. Irrelevant

: Data can be stored or set irrespective of OC.

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+47 v
V, Input voltage —0.5~+7 \
Vo Output voltage High-level state or high-impedance state —0.5~+45.5 A
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~-150 c
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
Min Typ Max

Vece Supply voltage 4.5 5 5.5 v

Vin High-level input voltage 2 \"

Vi Low-level input voltage 0.8 v ’

lon High-level output current 0 —2.6 mA

lov Low-level output current 0 24 mA

Topr Operating free-air ambient temperature range —20 +75 c

ELECTRICAL CHARACTERISTICS (7a= —20~ +75°C, unless otherwise noted)

Symbol Parameter Test conditions Limiti Unit
Min Typ Max
Vic Input clamp voltage Vec=4.5V, L[c=—18mA -1.5 \")
Vou High-level output voltage Vee=4.5V, loy=—2.6mA 2.4 | 3.2 v
lo.=12mA 0.25 0.4
Voo Low-level output voltage Vec=4.5V v
. lor=24mA 0.35 0.5
lozn Off-state high-level output current Vee=b5.5V, Vo=2.7V 20 nA
lozL Off-state low-level output current Vce=5. 5V, Vo=0. 4V —20 uA
l Input current at maximum voltage Vcc=5.5V, V=7V 0.1 mA
(M High-level input current Vce=5.5V, V,=2.7V 20 uA
I Low-level input current Vee=5. 5V, V|=0. 4V —0.2 mA
lo Output current . Vee=5. 5V, Vo=2. 25V —15 -—70 mA
lcch Supply current, all outputs high Vee=5.5V 14 21 mA
lceu Supply current, all outputs low Vee=5.5V 18 29 mA
lccz Supply current, all outputs disabled Vce=5.5V 20 31 mA
* : All typical values are at Vgc=5V, Ta=25°C
MITSUBISHI
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M74ALS876P

DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOP
WITH 3-STATE OUTPUT (INVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vee=4.5~5.5V (Note 2)
C_=50pF
Symbol Parameter R;=500Q Unit
R>=500Q
Ta=0~70TC Ta=—20~+75C
Input | Outputs| Min Typ *| Max Min Typ * | Max
fmax Maximum clock frequency T |Q-~Q,| 30 28 MHz
t [ 4 14 4 15
PLH o T Qi~Qq ns
teHL Propagation time 4 14 4 15
tonL Sp |Qi~Qs 6 24 6 25 ns
tpzn = — 4 20 4 21
Output enable time OoC |[Q1~Qq ns
tezL 4 18 4 19
1, - = — 2 8 2 9
pHz Output disable time OoC |Q1~Qq ns
teLz 3 13 3 14
% : All typical values are at Vcc =5V, Ta=25°C.
Note 2. Measurement circuit (1) The pulse generator (PG) has the following characteristics: Parameter S,
=< )
INPUT Voo OUTPUT g 7y PRR=TMHz ten | OPED
T S, tr=2ns, tf=2ns teuL Open
. R ; Vin=3.5V, Vv, =0.3V tozn Open
| PG put duty cycle=50% tezL Closed
50Q C.2R; Z6=50Q tenz Open
J’ teLz Closed
(2) Cy includes probe and jig capacitance.
TIMING REQUIREMENTS (Voc=4.5~5.5V, C_=50pF, R;=500Q)
Limits
Symbol Parameter Ta=0~70C Ta=—20~+475C Unit
Min Typ*| Max Min Typ *| Max
tw(sp) Sp “L” 10 "
tw(TH) Pulse width T “H” 16.5 17.5 ns
‘w('n_) T “L” 16.5 17.5
Dy~
tsu(o) Setup time before Tt il Da 15 16 ns
tsu(Sp) . Sp “H” (inactive) 10 1
th(p) Hold time after Tt D1~Da4 0 1 ns

% . All typical values are at Vcc =5V, Ta=25°C.

t : Transition from low to high

2—210
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M74ALS876P

DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOP
WITH 3-STATE OUTPUT (INVERTED)

TIMING DIAGRAM (Reference level =1.3V)

twith) | tw(rn)
O\ S o0 X 1f
oo [T NN, | e
0.3V
tsu(p)fth(p) tsu(o)|th(o) tezL Tz
-t ey v
o o —Fo.3v
Q1~Q4 Qi~Qs
tene teun tezn terz
tw(Sp) L tsu(Sp)

'_\ EEm— Note 3: The shaded areas indicate the period when the input is
So permitted to change for predictable output performance.
Q1~Q4

terL
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oce T DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOP
8 WITH 3-STATE OUTPUT AND SYNCHRONOUS RESET (NONINVERTED)
DESCRIPTION

The M74ALS878P is a semiconductor integrated circuit

PIN CONFIGURATION (TOP VIEW)

2—212

ELECTRIC

o . o . .
consisting of two 4-bit D-type positive edge-triggered RESETINPUT 1R —[1 % E Vee
fIip-flpr c_imuits with 3-state noninvgrted output. Ea}ch of Cgﬁ;r:gz 158 =3 _Q1O1CR ‘T“:ZEI < 1T CLOCK INPUT
the circuits has an output control input, a clock input, INPUT .
and a direct reset input. 101 = [Bon 1z — 1an)
102 —[A} 102 10221 = 122
FEATURES DATA INPUTS. 153 10 = OUTPUTS
® Positive edge triggering 105 —[E]10a 193] ~ 103
® 3state, high fan-out (loL = 24mA, lon = —2.6mA) 104 —[E}{104 1Q4}—1g] — 104
® 4-bit common output control input and clock input 201 —[7}+207 2 AE — 201
® 4-bit common reset input
202 —[8}202 2Q2}17] —
® Wide operating temperature range (Ta= —20~ +75°C) |PATA INPUTSJ 2 2 2021 7] ~ 202 OUTPUTS
203 —~[2} 3203 2a3}{i§] — 2a3
APPLICATIONS oureyr 224~ [0 2QaT5] — 204
General purpose, for use in industrial and consumer coNTROL 265G — [TT]-q4° 5k 2TH—i3) = 2T cLocK INPUT
digital equipment. T ano B T3] — 2R ResET INPUT
FUNCTIONAL DESCRIPTION Outline 24P4D
Each of the two 4-bit D-type edge-triggered flip-flop cir-
cuits has 4-bit common output control OC, clock input T,
and reset input R which is synchronized with T. When T
changes from low to high, the status of D immediately
before the change appears at the output Q in accor-
dance with the function table. When R is set low and T
changes from low to high, the outputs Q, ~Q, become
low.
While OC is high, Q,~Q, are in the high-impedance
state “Z”, irrespective of other inputs. OC does not affect
the internal operation of the flip-flops. While Q is “Z”, old
data can be retained or new data can be entered. Since
all outputs have high fan-out, this device is suitable for
* use as a buffer register, /O port, or bidirectional bus
driver.
LOGIC DIAGRAM (EACH CIRCUIT)
Q Q: Q3 Qs
oc 0—<{> T ?
D 1 D D 1 D
T T r— T T
T O—D& : l
R o——TF 5 I &
Dy D2 D3 Da .
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M74ALS878P

DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOP
WITH 3-STATE OUTPUT AND SYNCHRONOUS RESET (NONINVERTED)

FUNCTION TABLE (Note 1)

Inputs Output

Q

L

H

L

QO

Il'l'l‘l‘gl

X|z|x|T|r|>l
X|r|[—|—|—|4
X|X|r|IT|X]|O

z

Note 1: 1

: Transition from low to high level (positive edge trigger)

Q°- Level of Q before the indicated steady-state input conditions were

, established.

Z : High-impedance state

bd

: lfrrelevant

* : Data can be stored or reset irrespective of OC.

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 v
v, Input voltage —0.5~+7 \
Vo Output voltage High-level state or high-impedance state —0.5~++5.5 v
Topr Operating free-air ambient temperature range —20~+75 ‘c
Tstg Storage temperature range —65~-+150 c
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
Min Typ Max
Vce Supply voltage 4.5 5 5.5 \"
Vin High-level input voitage 2 \
Vi Low-level input voltage 0.8 \
lon High-level output current 0 —2.6 mA
loL Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 +75 c
ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted)
Symbol Parameter Test conditions Limits Unit
Min Typ *| Max
Vic Input clamp voltage Vec=4.5V, l,c=—18mA —1.5 v
Vou High-level output voltage Vec=4.5V, loy=—2.6mA 2.4 3.2 v
loL=12mA 0.25 0.4
VoL Low-level output voltage Vec=4.5V Vv
loL=24mA 0.35 0.5
lozu Off-state high-level output current Vec=5.5V, Vo=2.7V 20 uA
lozL Off-state low-level output current Vee=5.5V, Vo=0. 4V —20 sA
) Input current at maximum voltage Veec=D5.5V, V\=7V 0.1 mA
L High-level input current Vee=5.5V, V,;=2.7V 20 nA
I Low-level input current Vee=5. 5V, V=0. 4V —0.2 mA
lo Output current Vee=5. 5V, Vo=2. 25V —15 —70 mA
lech Supply current, all outputs high Vee=5.5V 14 21 mA
lccL Supply current, all outputs low Vec=5.5V 18 29 mA
lccz Supply current, all outputs disabled Vcc=5.5V 20 31 mA
%  All typical values are at Vcc =5V, Ta=25°C.
MITSUBISHI
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M74ALS878P

' DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOP
WITH 3-STATE OUTPUT AND SYNCHRONOUS RESET (NONINVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vee=4.5~5.5V (Note 2)
C_=50pF
Symbol Parameter R;=500Q Unit
R>=500Q
Ta=0~70C Ta=—20~+75C
Input |[Outputs| Min Typ *| Max Min | Typ *| Max
fmax Maximum clock frequency T Q,~Q, 30 28 MHz
t , ' 4 14 4 15
PLH Propagation time T Q1~Qs4 ns
tenL 4 16 4 17
t — 4 20 4 21
i Output enable time OC |1~Qs ns
tpzL 4 20 4 21
tonz ) __ 2 10 2 11
Output disable time OoC | 1~Qs ns
toLz 3 13 3 14
*: All typical values are at Vgc =5V, Ta=25°C.
Note 2: Measurement circuit (1) The pulse generator (PG) has the following characteristics: Parameter S
<
INPUT Voo OUTPUT ¢ 7y PRR=1MHz torn Open
? j s tr=2ns, tf=2ns tenL Open
Ry Vik=3.5V, Vv, =0.3V tezn Open
out duty cycle=50% tez Closed
t Open
CLS R Zo=50Q PHZ P
J’ teLz Closed
(2)  Cincludes probe and jig capacitance. .
TIMING REQUIREMENTS (Vco=4.5V~5.5V, C_=50pF, R;=500Q )
Limits
Symbol Parameter Ta=0~70C Ta=—20~++75C Unit
. Min Typ *| Max Min Typ *| Max
t o
w(TH) Pulse width TH 165 175 ns
twiTL) T “L” 16.5 17.5
t D, ~D.
SU(E) Setup time before T t _‘ il i 16 ns
tsu(r) R “L” 20 21
t D~D.
h('_)) Hold time after Tt — " ‘ ns
th(r) R “L” 0 1
*: All typical values are at Vcc =5V, Ta=25°C.
t - Transition from low to high
TIMING DIAGRAM (Reference level =1.3V)
tsu(m), th(r)
“ L@E }///// = X f

th(o)

SN 77/ AR
[_—\

tw(tL) [— teze tpLz
A N 0.3V

T
. ] twiTH) Q1~Qa

teLn —
tezH tpHz

Q1~Q4

Note 3: The shaded areas indicate the period when the input is

tPHL permitted to change for predictable output performance.
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M74ALS879P

Nox§§;3?o~ve“‘° DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOP
¢ WITH 3-STATE OUTPUT AND SYNCHRONOUS RESET (NONINVERTED)

DESCRIPTION , . [ PIN CONFIGURATION (TOP VIEW)
The M74ALS879P is a semiconductor integrated circuit _ U
consisting of two 4-bit D-type positive edge-triggered RESETINPUT 1R — |1 J— 2 veo
flip-flop circuits with 3-state noninverted output. Each of cgﬁ.;'ﬁ;géé;]ga ~ i oF T - 17 crock meur
the circuits .has an output control input, a clock input, 101 _’E— 101 ‘°‘°“22] — 15
and a reset input. _
DATA INPUTS ]DZ_.E%]DZ]QZO—E e
__ ¢t OUTPUTS

FEATURES 103— 5} o3 10329 — 1a;
® Positive edge triggering 104_.E 1D41Q4 E_. 184
® 3-state, high fan-out (lo =24mA, lon = —2.6mA) . "E—‘ 3 25
® 4-bit common output control input and clock input k 2D12anfe !
® 4-bit common reset input DATA INPUTS 207 —[B]{2p2202 o—D — 2 OUTPUTS
® Wide operating temperature range (Ta= —20~ + 75°C) ZD3~E— 2D3 2Q3jo—{16] — 203
APPLICATIONS I [ o e I It
General purpose, for use in industrial and consumer CoNTROL 26¢ — [T} "2R27|—14) + 2T cLock INpuT
digital equipment. GND Y—-—E «— 2R RESET INPUT
FUNCTIONAL DESCRIPTION Outline 24P4D
Each of the two 4-bit D-type edge-triggered flip-flop cir-
cuits has 4-bit common output control OC, clock input T,
and reset input R which is synchronized with T. When T
changes from low to high, the status of D immediately
before the change appears at the output Q in accor-
dance with the function table. When R is low and T
changes from low to high, the outputs Q, ~Q, become
low.

While OC is high, Q,~G; are in the high-impedance
state “Z”, irrespective of other inputs. OC does not affect
the internal operation of the flip-flops. While Q is “Z”, old
data can be retained or new data can be entered. Since
all outputs have high fan-out, this device is suitable for
use as a buffer register, /O port, or bidirectional bus
driver.

LOGIC DIAGRAM (EACH CIRCUIT)
! Q2 Qs Qs

—O Ol

66 o>

D 1 D 1 D
T T T T
Ro{>—Tf 5 5
Dy D2 D3 D4
MITSUBISHI
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M74ALS879P

DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOP
WITH 3-STATE OUTPUT AND SYNCHRONOUS RESET (NONINVERTED)

FUNCTION TABLE (Note 1)

Inputs Output | Note : t - Transition from low to high level (positive edge trigger)
oc* R T D Q Q° - Level of Q before the indicated steady-state input conditions were
established.
L L t X H
L H 1 H L Z : High-impedance state
: Irrelevant

= A ! L s . D d tive of OC

— * : Data can be stored or reset irrespective o .
L H L X @ P
H X X X z

ABSOLUTE MAXIMUM. RATINGS (Ta= -20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 v
Vv, Input voltage —0.5~+47 \
Vo Output voltage High-level state or high-impedance state —0.5~+45.5 \
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~-+150 c
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter’ Limits Unit
Min Typ Max

Vee Supply voltage 4.5 5 5.5 v

Vin High-level input voltage 2 \Y;

VL Low-level input voltage 0.8 v ’

lon High-level output current 0 —2.6 mA . .

lovL Low-level output current 0 24 mA

Topr Operating free-air ambient temperature range —20 =75 ‘c

ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Test conditions Limits Unit
Min Typ *| Max
Vic Input clamp voltage Vee=4.5V, lic=—18mA —1.5 \
Vou High-level output voltage Vee=4.5V, lop=—2.6mA 2.4 3.2 \Y
VoL Low-level output voltage Vec=4.5V lou=12mA 0.25 0.4 v
lo,=24mA 0.35 0.5
lozH Off-state high-level output current Vee=5.5V, Vo=2.7V 20 uA
lozu Off-state low-level output current Vec=5.5V, Vo=0.4V - —20 uA
I Input current at maximum voltage Vce=5. 5V, V,=7Vv 0.1 mA
hu High-level input current Vee=5.5V, V|=2.7V 20 nA
he Low-level input current Vce=5.5V, V,=0. 4V —0.2 mA
lo Output current Vee=D5. 5V, Vo=2. 25V =15 |- —70 mA
lcch Supply current, all outputs high Vce=5. 5V 14 21 mA
lecL Supply current, all outputs low Vee=b5. 5V 18 29 mA
lccz Supply current, all outputs disabled Vee=5.5V 20 31 mA

* : All typical values are at Vcc=5V, Ta=25°C.
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M74ALS879P

DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOP
WITH 3-STATE OUTPUT AND SYNCHRONOUS RESET (NONINVERTED)

\

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vce=4.5~5.5V (Note 2)

C.=50pF
Symbol Parameter R;=500Q Unit
R>=500Q
Ta=0~70C Ta=—20~+75C
input |Outputs| Min Typ *| Max Min Typ *| Max
fmax Maximum clock frequency T Q,-~Q 30 28 MHz
P 4 14 4 15
teLn Propagation time T |Qi~Qa ns
torL 4 16 4 17
— = = 4 20 4 21
tezn Output enable time oC |Q1~Qq ns
tezL 4 20 4 21
t, — = = 2 10 2 1
PHz Output disable time OoC |Ov~Qq ns
trLz 3 13 3 14

* - All typical values are at Vcc =5V, Ta=25°C.

Note 2 Measurement circuit (1) The pulse generator (PG) has the following characteristics. [[5; = cr s
<
INPUT  Vec  OUTRUT ¢ 7v PRR=1MHz teen | Open
T s, tr=2ns, tf=2ns torL Open
! R Vik=3.5V, Vv, =0.3V tozn Open
| PG put duty cycle=50% teze Closed
Open
50Q C.3Rs Zo=50Q ‘ez
7]; tpLz Closed
(2) C_ includes probe and jig capacitance
TIMING REQUIREMENTS (Vcc=4.5V~5.5V, C_=50pF, Rz=500Q)
Limits
Symbol Parameter Ta=0~70C Ta=—20~+75C Unit
Min Typ *| Max Min Typ *| Max
tw(Th) T “H” 16.5 175
Pulse width - ns
tw(tL) T L 16.5 175
tsu(p) Di~D. 15 16
sulo Setup time before Tt — ns
tsu(r) R “L” 20 21 :
t] D,~D. 4 5
h(E) Hold time after T t - ns
th(r) R “L” 0 1
*: All typical values are at Vec =5V, Ta=25°C
t : Transition from low to high (positive edge trigger)
TIMING DIAGRAM (Reference level = 1.3V)
tsu(® th(m)
: / . .
\ / / / / / oc L
{su(o)theo)
| HI N ol as |
su(p)th(o
0.3V
tw(TL) tpzL teLz
! S -
T Z _ 0.3v
7 tw(TH) ‘ 7 Qi~Q4
— N—
— P~ tPZH tPHZ
Q1~Q4
t Note 3: The shaded areas indicate the period when the input 1s
————— toun PHL permitted to change for predictable output performance.
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M74ALS880P

DUAL 4-BIT D-TYPE TRANSPARENT LATCH

WITH 3-STATE OUTPUT (INVERTED)

DESCRIPTION PIN CONFIGURATION (TOP VIEW)
The M74ALS880P is a semiconductor integrated circuit
consisting of two 4-bit D-type latch circuits with 3-state DREC et 155 -0
inverted output. Each of the circuits has an output con- OUTPUT ,C%_.E
trol input, an enable input, and a direct set input. CONTF‘°L'N"UT]DI -
FEATURES DATA INPUTS 102 _'E_ﬁ bz @2 Dp—a —~ 1 ¢t OUTPUTS
® 3-state, high fan-out (loL =24mA, lon= —2.6mA) - ”33_‘[5__1 D3 Q3 ,__E_. 133
° 4-b|.t common oytput cor!trol input and enable input 104 ~[E}Pa_Qab—g — 134
® 4-bit common direct set input _
® Wide operating temperature range (Ta= —20~ + 75°C) 201~ 7P aip{@ - 2a:
J 202 _.E_ bz Q2 D—E_. 202 OUTPUTS
APPLICATIONS OATA WIS 51 [l s asptig 26|
General purpose, for use in industrial and consumer _
digital equipment. ouTPUT 204 _’l'__o.\—g‘(‘: Qap—18] — 234
CONTROL 20_C—~ 11 H Sp E ——E <—2E  ENABLE INPUT
FUNCTIONAL DESCRIPTION INPUT. 0 I - P —
Each of the two 4-bit D-type latch circuits has 4-bit com- INPUT
mon output control OC, enable input E, and direct set in- Outline 24P4D
put Sp. When Sp is low, the outputs @, ~Q, become low,
irrespective of other inputs. While E is high, the informa-
tion from D appears inverted at the output Q and the Q@
changes with D. When E changes from high to low, the
status of D immediately before the change is latched.
While E is low, the status of Q is retained even if D
changes.
While OC is high, Q,~Q, are put in the high-
impedance state “Z” irrespective of other inputs. OC
does not affect the internal operation of the flip-flops.
While Q is “Z?, old data can be retained or new data can
be entered. Since all outputs have high fan-out, this
device is suitable for use as a buffer register, 1/O port, or
bidirectional bus driver.
BLOCK DIAGRAM (EACH CIRCUIT)
61 62 63 64
scog> i ? i
D 1 D 1 D 1 D 1
E E E E
0 0 0 0
Sp Sp Sp So
Y 9
£ 0—{>o-
Sp o—wDo
J) o) o o
Dy D2 D3 D4 ’
MITSUBISHI
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M74ALS880P

DUAL 4-BIT D-TYPE TRANSPARENT LATCH
WITH 3-STATE OUTPUT (INVERTED)

FUNCTION TABLE (note 1)
Inputs Output
oc* So E D Q
L L X X L
L H H H L
L H H L H
L H L X Q°
H X X X z

Note 1:

established. .
* High-impedance state
X Irrelevant

Q° : Level of @ before the indicated steady-state input conditions were

: Data can be latched or set irrespective of OC

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \Y
v, Input voltage —0.5~+7 \Y
Vo Output voltage High-level state or high-impedance state —0.5~++5.5 \Y
Topr Operating free-air ambient temperature range —20~-+75 T
Tstg Storage temperature range —65~+150 c
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
Min Typ Max
Vce Supply voltage 4.5 5 5.5 v
Vin High-level input voltage 2 v
Vie Low-level input voltage 0.8 A
lon High-level output current 0 —2.6 mA
lovL Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 +75 c ’
ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)
Symbol Parameter Test conditions Limits Unit
Min Typ *| Max
Vic Input clamp voltage Vee=4.5V, |c=—18mA —1.5 A"
Von High-level output voltage Vec=4.5V, lgy=—2.6mA 2.4 3.2 v
Voo Low-level output voltage Vcc=4.5V lo.=12mA 0.25 0.4 \
loL=24mA 0.35 0.5
lozn Off-state high-level output current Vec=5.5V, Vo=2.7V 20 rA
lozL Off-state low-level output current Vee=5.5V, Vo=0. 4V —20 nA
I Input current at maximum voltage Vee=5. 5V, V,;=7V 0.1 mA
(M High-level input current Vcec=5.5V, V,=2.7V 20 nA
he Low-level input current Vcee=5. 5V, V,=0. 4V —0.1 mA
lo Output current Vec=5. 5V, Vo=2. 25V —15 —70 mA
lech Supply current, all outputs high Vcee=5.5V 14 21 mA
lccL Supply current, all outputs low Vee=b. 5V 19 29 mA
lcez Supply current, all outputs disabled Vec=5. 5V 20 31 mA
* : All typical values are at Vcc =5V, Ta=25°C.
MITSUBISHI
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M74ALS880P

DUAL 4-BIT D-TYPE TRANSPARENT LATCH
WITH 3-STATE OUTPUT (INVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vcc=4.5~5.5V (Note 2)
C_=50pF
Symbol Parameter Ri=500Q ' Unit
R2=500Q
Ta=0~70C Ta=—20~+75C
Inputs |Outputs| Min Typ *| Max Min Typ *| Max
t - — 3 20 3 21
pLH Di~D4|Q1~Q4 ns
teHL 3 14 3 15
toLn Propagation time — — 8 24 8 25
E Qi1~Qq ns
tpHL 8 21 8 22
teHL §; 61 "-'64 6 24 6 25 ns
t _— = = 5 20 5 21
PzH Output enable time oC |Qi~Q« ns
tpzL 5 18 5 19
teHz ) ; == |57 2 8 2 9
Output disable time OC | 1~Qq ns
tpLz ’ 3 13 3 14
*: All typical values are at Voc =5V, Ta=25°C.
Note 2: Measurement circuit eting:
(1) The pulse generator (PG) has the following characteristics: Paramater S,
=<
INPUT Ve  OUTPUT g 7v PRRSTMHz tun | Open
? T s, tr=2ns, tf=2ns [ Open
Ry Vi=3.5V, V, =0.3V tezw Open
put duty cycle=50% teze Closed
C.2Re Zo=50Q terz Open
l teLz Closed
(2) Ciincludes probe and jig capacitance
TIMING REQUIREMENTS  (vco=4.5V~5.5V, C_=50pF, R;=500Q )
Limits
Symbol Parameter Ta=0~70C Ta=—20~-+75C Unit
Min Typ* | Max Min Typ *| Max
tw(so Sp “L” 15 16
w(So) Pulse width D“ " ns
tw(e) E “H’ 15 16
tsu(p) Setup time before El Dy~Da4 10 11 ns -
th(p) Hold time after E{ Di1~Ds 10 " ns

% : All typical values are at Vgc =5V, Tq=25°C.
4 : Transition from high to low

MITSUBISHI
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M74ALS880P

DUAL 4-BIT D-TYPE TRANSPARENT LATCH
WITH 3-STATE OUTPUT (INVERTED)

TIMING DIAGRAM (Reference level = 1.3V)

tw(e)

e / \ [ \ oc \ (
—J 7 \
o104/ YN | 777, G~
0.3V
‘su’(.n_)_)ﬂl'o) tSI..ISD) _ﬁ\_(P) tezL toLz
- = _ 0.3V
Q1~Q4 Q1~Q4
terL T | tezn tpuz
teLn
D1~D4g
Q1~Q4 - ) )
Note 3: The shaded areas indicate the period when the input 1s
ten m permitted to change for predictable output performance.

tw(Sp)

So \_ %
——]
Q1~Q4 '
teHL
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M74ALS1000P

QUADRUPLE 2-INPUT POSITIVE NAND BUFFER

DESCRIPTION

The M74ALS1000P is a semiconductor integrated circuit
consisting of four 2-input positive-logic NAND buffer
gates, usable as negative-logic NOR buffer gates.

FEATURES

® High fan-out (lo.=24mA, lon= —2.6mA)

® High speed (tpd = 5ns typical: CL=50pF)

® Low power dissipation (Pq=12.2mW typical)

® Low output impedance

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer *
digital equipment.

FUNCTIONAL DESCRIPTION

Employing PNP transistors in the inputs and active pull-
up in the outputs, the M74ALS1000P achieves high
speed, low power dissipation, and high fan-out. Utiliza-
tion of a clamp diode in the inputs and outputs reduces

PIN CONFIGURATION (TOP VIEW)

OUTPUT 1Y «— E

2A — E
INPUTS

28 — [5
ourpuT 2y « [

O

GND

L |
b
o
@ E’_ae }INPUTS

Y5

Vee

}INF‘UTS

OUTPUT

] — av

OUTPUT

5] — av

Outline 14P4

CIRCUIT SCHEMATIC (EACH BUFFER)

ringing and undershooting. § O Ve
When both A and B inputs are high-level, output Y is 20kZ 60k3 o\ 50
low-level, and when at least one of the inputs is low, the _ﬁ
output is high. Ao— 14
The M74ALS37P, which, except for its name, is iden- $ 1 “5k
tical in all respects to the M74ALS1000P, is also L —oY
available. Bo V ¢ rJ
FUNCTION TABLE x
if 3.5k 2.5k
Inputs Qutput
A B Y w
L L H ¢ O GND
H L H Ar UNIT: @
L H H
H H L
ABSOLUTE MAXIMUM RATINGS (Ta= —20~ + 75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vece Supply voltage —0.5~+7 v
A Input voltage —0.5~+7 \
Vo Output voltage High-level state —0.5~Vcc v
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~-+150 c
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
Min Typ Max
Vece Supply voltage 4.5 5 5.5 v
Vin High-level input voltage 2 v
Vie Low-level input voltage 0.8 \
lon High-level output current 0 —2.6 mA
foL Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 +75 c
MITSUBISHI
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M74ALS1000P

QUADRUPLE 2-INPUT POSITIVE NAND BUFFER

ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Test conditions Limits Unit
Min Typ *| Max

Vic Input clamp voltage Vee=4.5V, Ic=—18mA —1.5 v
Vou High-level output voltage Vec=4.5V, loy=—2.6mA 2.4 3.2 \'

lo,=12mA 0.25 0.4
Voo Low-level output voltage Vec=4.5V \

lo,=24mA 0.35 0.5
I Input current at maximum voltage Vee=5.5V, V\=7V 0.1 mA
[ High-level input current Vec=5.5V, V,=2.7V 20 nA
he Low-level input current Vee=5.5V, Vi=0. 4V —0.1 mA
lo Output current Vee=5.5V, Vo=2. 25V —15 —70 mA
lecH Supply current, all outputs high Vee=5.5V, V=0V 0.86 1.6 mA
lecL Supply current, all outputs low Vec=5. 5V, V;=4.5V 4 6.4 mA

*  All typical values are at Vgc =5V, Ta=25°C.
SWITCHING CHARACTERISTICS
Test conditions/Limits
Vee=4.5~5.5V (Note 1)
Symbol Parameter C_=50pF Unit
R =500Q
Ta=0~70TC Ta=—20~+75C
Inputs | Output Min Typ *| Max Min Typ *| Max
teLn 2 5 8 2 5 9
Propagation time A, B Y ns

tenL 3 5 8 3 5 9

%*. All typical values are at Vec =5V, Tag=25°C

Note 1: Measurement circuit

INPUT Vee

T
P1C

OUTPUT

L

CL3RL

TIMING DIAGRAM (Reference level = 1.3V)

A B ;

Y

(1) The pulse generator (PG) has the following characteristics:

PRR<1MHz

tr=2ns, tf=2ns
Viu=3.5V, VvV, ,=0.3V
duty cycle=50%
Zo=50Q

(2) C includes probe and jig capacitance.

terL

[ )

teLH

S
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1002P

QUADRUPLE 2-INPUT POSITIVE NOR BUFFER

DESCRIPTION

The M74ALS1002P is a semiconductor integrated circuit
consisting of four 2-input positive-logic NOR buffer
gates, usable as negative-logic NAND buffer gates.

FEATURES

@ High fan-out (lo. = 24mA, lon = —2.6mA)

® High speed (tpd = 5ns typical: CL=50pF)

® Low power dissipation (Pd=16.3mW typical)

@ Low output impedance -

® Wide operating temperature range (Ta= —20~ +75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment. .

FUNCTIONAL DESCRIPTION

Employing PNP transistors in the inputs and active pull-
up in the outputs, the M74ALS1002P achieves high
speed, low power dissipation, and high fan-out. Utiliza-
tion of a clamp diode in the inputs and outputs reduces
ringing and undershooting.

When both A and B inputs are low-level, output Y is
high-level, and when at least one of the inputs is high,
the output is low.

The M74ALS28P, which, except for its name, is iden-
tical in all respects to the M74ALS1002P, is also
available.

FUNCTION TABLE
Inputs Output
A B Y
L L H
H L L
L H L
H' H L

PIN CONFIGURATION (TOP VIEW)

—\
outPuT 1y « [ 1]  Vee

1A — 2 3] — 4v output
INPUTS { !

-~ i3 «— 4B

e~ 0 2 }INPUTS
outPuT 2v « [4] 7] — 4A

2a — [5] Q) — 3v outpur
INPUTS [ ‘

2 5) — 38

& [E B }INPUTS

avo [ 8] ~— 3A

Outline 14P4

CIRCUIT SCHEMATIC (EACH BUFF

ER)

-O Vce
$50

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \
\"A Input voltage —0.5~+7 v
Vo Output voltage High-level state —0.5~Vece \Y
Topr Operating free-air ambient temperature range —20~—+75 C
Tstg Storage temperature range ‘ —65~+150 c

- RECOMMENDED OPERATING CONDITIONS

Limits
Symbol Parameter Unit
Min Typ Max
Vce Supply voltage 4.5 5 5.5 v
Vin High-level input voltage 2 v
Vi Low-level input voltage 0.8 v
lon High-level output current 0 —2.6 mA
loL Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 +75 C
MITSUBISHI
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M74ALS1002P

QUADRUPLE 2-INPUT POSITIVE NOR BUFFER

ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Test conditions Limits Unit
Min Typ *| Max
Vic Input clamp voltage Vee=4.5V, lic=—18mA —1.5 \%
Vou High-level output voltage Vec=4.5V, loy=—2.6mA 2.4 3.2 \%
lo,=12mA 0.25 0.4
Voo Low-level output voltage Vcc=4.5V \%
loL=24mA 0.35 0.5
l Input current at maximum voltage Vee=5.5V, V=7V 0.1 mA
L High-level input current Vee=5.5V, V|=2.7V 20 rA
e Low-level input current Vee=5.5V, V,=0. 4V —0.1 mA
lo Output current Vce=5.5V, Vo=2.25V —15 —70 mA
lecn Supply current, all outputs high Vee=5.5V, V,=0V 1.7 2.8 mA
lecL Supply current, all outputs low Vcee=5.5V, V,=4.5V 4.8 8 mA
*  All typical values are at Vcc =5V, Ta=25°C
SWITCHING CHARACTERISTICS
Test conditions/Limits
Vee=4.5~5.5V (Note 1)
Symbol Parameter C_=50pF Unit
R,=500Q ‘
Ta=0~70C Ta=—20~+75C
Inputs | Output |. Min Typ *| Max Min Typ *| Max
tpLm 2 5 8 2 5 9
: Propagation time A B Y ns
tprL 3 5 8 3 5 9
* All typical values are at Vgc=5V, Ta=25°C.
Note 1: Measurement circuit ‘ TIMING DIAGRAM (Reference ievel = 1.3V)

INPUT V%c ouTRUT B __7[-——3
iy —

DUT l s Y
50Q

J’ CL3RL tprL [

(1) The pulse generator (PG) has the following characteristics:

PRR=1MHz

tr=2ns, tf=2ns
Viu=3.5V, V,,=0.3v
duty cycle=50%
Zo=50Q

(2) C.includes probe and jig capacitance.

MITSUBISHI
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M74ALS1003P

QUADRUPLE 2-INPUT POSITIVE NAND BUFFER

WITH OPEN COLLECTOR OUTPUT

DESCRIPTION

The M74ALS1003P is a semiconductor integrated circuit
consisting of four 2-input positive-logic NAND buffer
gates with open collector outputs, usable as negative-
logic NOR buffer gates.

FEATURES :

® Wired-AND connectability

® High fan-out (lo. =24mA)

® High-breakdown output voltage (Vo=7V)

@ High speed (tpd = 16.5ns typical: CL=50pF)

® Low power dissipation (Pd = 12.2mW- typical)

® Wide operating temperature range (Ta= —20~ + 75°C)
APPLICATIONS

General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

This device employs PNP transistor inputs and open col-
lector outputs. The open collector output enables selec-
tion of high-level output impedance with an external
resistor. It also permits wired-AND connection which is
impossible with ordinary gates. Having a large low-level
output current (lol) of 24mA, it is suitable for a buffer
gate. Utilization of a clamp diode in the inputs and out-

'INPUTS{

18 — [2Z]

2a — [
28 — [E]
2y — [§]

INPUTS {

OUTPUT

GND

.- m@
outrut 1y «— [3] *

PIN CONFIGURATION (TOP VIEW)

N\t

i)

=

Vce

ERSE
INPUTS
* I — av outeur
* 9] — 3a
*

@ — 3Y  OUTPUT

} INPUTS

% OPEN COLLECTOR OUTPUT

Outline 14P4

CIRCUIT SCHEMATIC (EACH BUFFE,B,)

$20k %GOK 5k

puts reduces ringing and undershooting. J
When both A and B inputs are high-level, output Y is AO K
low-level, and when at least one of the inputs is low, the l
output is high. —OY
The M74ALS38P, which, except for its name, is iden-
tica.I in all respects to the M74ALS10C3P, is also B8o— |»J e 6k§ x
available.
FUNCTION TABLE 3 3
Inputs Output
A B Y 747 -O GND
L L H UNIT: @
H L H
L H H
H H L
ABSOLUTE MAXIMUM RATINGS (Ta= —20~ + 75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vece Supply voltage —0.5~+47 \
Vi Input voltage —0.5~+7 v
Vo Output voltage High-level state —0.5~+7 \
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~-4150 c
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
' Min Typ Max
Vce Supply voltage 4.5 5 5.5 v
Vin High-level input voltage 2 Vv
Vi Low-level input voltage ’ 0.8 \
Vou High-level output voltage 0 5.5 \
lov Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 +75 c
MITSUBISHI
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M74ALS1003P

QUADRUPLE 2-INPUT POSITIVE NAND BUFFER
WITH OPEN COLLECTOR OUTPUT

ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Test conditions Limits Unit
Min Typ *| Max
Vic Input clamp voltage Vec=4.5V, lic=—18mA —1.5 \
lon High-level output current Vee=4.5V, Vo=5.5V 0.1 mA
VoL Low-level output voltage Veo=4.5V lo.=12mA 0.25 0.4 v
loL,=24mA 0.35 0.5
1, Input current at maximum voltage Vee=b. 5V, V=7V 0.1 mA
hn High-level input current Vee=b5. 5V, V,=2.7V 20 nA
he Low-level input current Vec=5.5V, V,=0. 4V —0.1 mA
lcch Supply current, all outputs high Vee=5.5V, V=0V 0.86 1.6 mA
lccu Supply current, all outputs low Vce=b5.5V, V,=4.5V 4 6.4 mA
* 1 All typical values are at Vcc=5V, Ta=25°C.
SWITCHING CHARACTERISTICS
Test conditions/Limits
Vee=4.5~5.5V (Note 1)
Symbol Parameter C_=50pF Unit
R_=680Q
Ta=0~70C Ta=—20~-+75TC
Inputs | Output | Min Typ*| Max Min Typ *| Max
teLh Propagation time AB v 10 20 33 10 20 34 ns
tpHL 7 13 18 7 13 19
* All typical values are at Vgc =5V, Ta=25°C.
Note 1: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V)

A B 7 K

PG I DuT —

50Q 'L Co
’J7 l thrL teLn

(1) The pulse generator (PG) has the following characteristics:

INPUT Vee Vee OUTPUT L————S
T %RL [

PRR=1MHz

tr=2ns, t{=2ns
Vie=3.5V, V, =0.3V
duty cycle=50%
Zo=50Q

(2) Cyincludes probe and )ig capacitance
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M74ALS1008P

QUADRUPLE 2-INPUT POSITIVE AND BUFFER

DESCRIPTION

The M74ALS1008P is a semiconductor integrated circuit
consisting of four 2-input positive-logic AND buffer
gates, usable as negative-logic OR buffer gates.

FEATURES
® High fan-out (loL =24mA, lon = —2.6mA)
® High speed (tpd = 6.5ns typical: CL=50pF)
® Low power dissipation (Pd=16.5mW typical)
® Low output impedance
® Wide operating temperature range
(Ta= —20~ +75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

Employing PNP transistors in the inputs and active pull-
up in the outputs, the M74ALS1008P achieves high
speed, low power dissipation, and high fan-out. Utiliza-
tion of a clamp diode in the inputs and outputs reduces

PIN CONFIGURATION (TOP VIEW)

\ I
-1 4] Voo
INPUTS{ -
B — [2 13] — 48
INPUTS
outPuT 1Y + [3] 2] — 4

2n — [1]— E — 4Y  OUTPUT
INPUTS )
{ 2B — |[s 10] < 3B
}INPUTS
OUTPUT 2v « [6 g| « 34
E

8] — 3y outeur

Outline 14P4

CIRCUIT SCHEMATIC (EACH BUFFER)

’ O Vee
ringing and undershooting. 20k:":60k 20k21:5k S50
When both A and B inputs are high-level, output Y is 3 7 ]
high-level, and when at least one of the inputs is low, the
output is low. 5k
A ¢ —-ovY
FUNCTION TABLE L
Inputs Output
A B Y Bo "JE 3. 5k 2.5k ¥
L L L X 7
H L L
L H L ’ 7;7_ OGND
H H H UNIT: @
ABSOLUTE MAXIMUM RATINGS (Ta= -20~ +75°C, unless otherwise noted) : '
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 v
v, Input voltage —0.5~+7 \"
Vo . Output voltage High-level state —0.5~Vcc \")
Topr Operating free-air ambient temperature range —20~-+75 C
Tstg Storage temperature range —65~-+150 c

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Limits Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 \
Vin High-level input voltage 2 v
Vi Low-level input voltage 0.8 \Y
lon High-level output current 0 —2.6 mA
loL Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 +75 c
MITSUBISHI
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M74ALS1008P

QUADRUPLE 2-iINPUT POSITIVE AND BUFFER

ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Test conditions L'mlts* Unit
Min Typ Max
Vic Input clamp voltage Vee=4.5V, l,c=—18mA —1.5 Y
Von High-level output voltage Vee=4.5V, lopy=—2.6mA 2.4 3.2 v
VoL Low-level output voltage Vcc=4.5V lo.=12mA 0.2 0.4 \"
lo,=24mA 0.35 0.5
I Input current at maximum voltage . Vee=5.5V, V\=7V 0.1 mA
M High-level input current Vee=5.5V, V,;=2.7V 20 nA
he Low-level input current Vee=5. 5V, V,=0. 4V —0.1 mA
lo Output current Vce=5.5V, Vo=2. 25V —15 —70 mA
lecH Supply current, all outputs high Vce=5.5V, V,;=4.5V 1.8 3 mA
lccL Supply current, all outputs low Vee=5. 5V, V=0V 4.8 8 mA
* : All typical values are at Vcc =5V, Ta=25°C
SWITCHING CHARACTERISTICS
Test conditions/Limits
Veec=4.5~5.5V (Note 1)
Symbol Parameter C_=50pF Unit
R.=500Q
Ta=0~70C Ta=—20~+75C
Inputs | Output | Min Typ*| Max Min Typ*| Max

Ll Propagation time A B Y 2 6 o 2 6 10 ns
tenL 3 7 10 3 7 1

% All typical values are at V¢c =5V, Ta=25°C.

Note 1: Measurement circuit

INPUT  Vee

I

OUTPUT

TIMING DIAGRAM (Reference level = 1.3V)

A B ; s

PG but l
500 C.3R. Y]
l teLn tpHL
(1) The pulse generator (PG) has the following characteristics.
PRR<1MHz
tr=2ns, tf=2ns
Vip=3.5V, V,.=0.3Vv
duty cycle=50%
Zo=50Q
(2) Cy includes probe and Jig capacitance
MITSUBISHI
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M74ALS1010P

TRIPLE 3-INPUT POSITIVE NAND BUFFER

DESCRIPTION

The M74ALS1010P is a semiconductor integrated circuit
consisting of three 3-input positive-logic NAND buffer
gates, usable as negative-logic NOR buffer gates.

PIN CONFIGURATION (TOP VIEW)

\/
FEATURES 1A~ ] A ve
® High fan-out (lo.=24mA, lon = —2.6mA) INPUTS 16— [3 ER
® High speed (tpd = 5ns typical: C.= 50pF)
® Low power dissipation (Pd = 10.6mW typical) 2a - [3] —i2] — 1y outeur
® Low output impedance INPUTS{ 2B — E E - 3¢
® Wide operating temperature range (Ta= —20~ + 75°C)
2C — E E « 3B [ INPUTS
APPLICATIONS OUTRUT  2Y — E 5] — 3
General purpose, for use in industrial and consumer
digital equipment. GND E E — 3y  OUuTPUT
FUNCTIONAL DESCRIPTION
Employing PNP transistors in the inputs and active pull- .
up in the outputs, the M74ALS1010P achieves high Outline 14P4
speed, low power dissipation, and high fan-out. Utiliza-
tion of a clamp diode in the inputs and outputs reduces CIRCUIT SCHEMATIC (EACH BUFFER)
ringing and undershooting. . L ' 4+—0 Ve
When A, B and C inputs are simultaneously high-level, | 2202 60kZ 5k 350
output Y is low-level, and when at least one of the inputs
is low, the output is high. J
is low, the output is hig Ao 1€
FUNCTION TABLE t 'jv v
Inputs Output
A N Y B
L L H
H L H co e ¢ 2.5k
L H H %= 1
H H L & OGND
N=B-C i UNIT: 0
ABSOLUTE MAXIMUM RATINGS (15= -20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 v
\2 Input voltage —0.5~+7 v
Vo Output voltage High-level state —0.5~Vce v
Topr Operating free-air ambient temperature range —20~+75 C
Tstg Storage temperature range —65~-4150 °c

RECOMMENDED OPERATING CONDITIONS

Limits
Symbol Parameter Unit
Min Typ Max
Vce Supply voltage 4.5 5 5.5 \
Vin High-level input voltage 2 v
ViL Low-level input voltage 0.8 \%
lon High-level output current 0 —2.6 mA
lou Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 —+75 T
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M74ALS1010P

TRIPLE 3-INPUT POSITIVE NAND BUFFER

ELECTRICAL CHARACTERISTICS (T, = - 20~ +75°C, unless otherwise noted)

Symbol Parameter Test conditions Limits Unit
Min Typ ™| Max
Vie Input clamp voltage Vee=4.5V, l,c=—18mA —1.5 v
Von High-level output voltage Vee=4.5V, loy=—2.6mA 2.4 3.2 ) \
Voo Low-level output voltage Vec=4.5V lo.=12mA 0. 0.4 \
lor=24mA 0.35 0.5
I Input current at maximum voltage Vee=5.5V, V,=7V 0.1 mA
[ High-level input current Vee=5.5V, V,=2.7V 20 uA
e Low-level input current Vec=5.5V, V,=0. 4V —0.1 mA
lo Output current Vee=5.5V, Vo=2. 25V —15 —70 mA
lcch Supply current, all outputs high Vee=5.5V, V,=0V 0.65 1.2 mA
lccL Supply current, all outputs low Vcc=5.5V, V\=4.5V 3.6 6 mA
* - All typical values are at Vcc =5V, Ta=25°C.
SWITCHING CHARACTERISTICS
Test conditions/Limits
Vee=4.5~5.5V (Note 1)
Symbol Parameter C_=50pF Unit
R_=500Q
Ta=0~70C Ta=—20~+75C
Inputs | Output [ Min Typ *| Max Min Typ *| Max
teLn 2 5 8 2 |5 9
Propagation time A, B, C Y ns
tpnL 3 5 8 3 5 ]
% : All typical values are at Vg =5V, Ta=25°C
Note 1: Measurement circuit TIMING DIAGRAM (Reference level =1.3V)
INPUT Vee  OUTPUT
[ o f |
[e] bur S—
1 v
50Q CL3RL
,J7 l ten teLn
(1) The pulse generator (PG) has the following characteristics:
PRR=1MHz
tr=2ns, tf=2ns
Vig=3.5V, V, =0.3V
duty cycle=50%
Zo=50Q
(2) Cpincludes probe and Jig capacitance
MITSUBISHI
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TRIPLE 3-INPUT POSITIVE AND BUFFER
DESCRIPTION PIN CONFIGURATION (TOP VIEW)
The M74ALS1011P is a semiconductor integrated circuit
consisting of three 3-input positive-logic AND buffer
gates, usable as negative-logic OR buffer gates.
. : \
FEATURES iw=I 4] Voo
. _ _ INPUTS
° H!gh fan-out (lo =24mA, )ou— 2.6mA) s =0 Zs] —1c INPUT
® High speed (tpd = 8ns typical: CL=50pF)
® Low power dissipation (Pd=12.5mW typical) 2A — |3 E — 1Y OUTPUT
® Low output impedance INPUTS § 2B — [4 [i7] - 3c
® Wide operating temperature range (Ta= —20 ~ + 75°C) :
2c — [ 0] + 38 }inpUTS
APPLICATIONS outrut 2y «— [6 o] « 3a
General purpose, for use in industrial and consumer
digital equipment. ano - [7] 8] —3v oureur
FUNCTIONAL DESCRIPTION
Employing PNP transistors in the inputs and active pull-
up in the outputs, the M74ALS1011P achieves high Outline 14P4
speed, low power dissipation, and high fan-out. Utiliza-
tion of a clamp diode in the inputs and outputs reduces CIRCUIT SCHEMATIC (EACH BUFFER)
ringing and undershooting. —1 - 9 —0 Ve
When A, B and C inputs are simultaneously high-level, z 20KZ 5k 250
output Y is high-level, and when at least one of the in- 20KJ60k C—‘
puts is low, the output is low. J .
A o——{—i¢ 25k
FUNCTION TABLE % A i oY
Inputs Output B O—y ¢
PSS T 3]
L L L c e 3.5k 5 2.5k
H L L o
N
L H L &0 GND
H H H RE
UNIT. @
N=B-C
ABSOLUTE MAXIMUM RATINGS (1,= —20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vece Supply voltage —0.5~+7 \Y
Vi Input voltage —0.5~-+7 v
Vo Output voltage High-level state —0.5~Vgc \"
Topr Operating free-air ambient temperature range —20~+75 C
Tstg Storage temperature range —65~-4150 c
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 \
Vin High-level input voltage 2 \;
Vie Low-level input voltage 0.8 \"
lon High-level output current 0 —2.6 mA
loL Low-level output current 0 24 mA
Topr Operating free-air ambient temperature range —20 +75 ‘C
MITSUBISHI
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M74ALS1011P

TRIPLE 3-INPUT POSITIVE AND BUFFER

ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted)

Limits
Symbol Parameter Test conditions vin Typ* | Max Unit
Vic Input clamp voltage Vce=4.5V, [ic=—18mA —1.5 v
Vou High-level output voltage Vec=4.5V, lopy=—2.6mA 2.4 3.2 v
Vou Low-level output voltage Voc=4.5V loL=12mA 0.2 0.4 v
loL,=24mA 0.35 0.5
I Input current at maximum voltage Vge=5.5V, V=7V 0.1 mA
M High-level input current Vce=5.5V, V|=2.7V 20 uA
lie Low-level input current Vce=5.5V, V,=0. 4V —0.1 mA
lo Output current Vce=5.5V, Vo=2. 25V —15 —70 mA
lech Supply current, all outputs high Vee=5.5V, V;=4.5V 1.4 2.3 mA
lccL Supply current, all outputs low Vee=5. 5V, V,;=0V 3.6 6 mA
* : All typical values are at Vcc =5V, Ta=25°C.
SWITCHING CHARACTERISTICS
Test conditions/Limits
Vcc=4.5~5.5V (Note 1)
Symbol Parameter C_=50pF Unit
R,_.=500Q
Ta=0~70C Ta=—20~-+75C
Inputs | Output | Min Typ *| Max Min Typ *| Max
teLn Propagation time A, B, C Y 2 7 10 2 ’ n ns
| Y 3 9 12 3 9 13
*: All typical values are at Vg =5V, Ta=25°C.
Note 1: Measurement circuit . TIMING DIAGRAM (Reference level = 1.3V)

INTT vil;>C ouT(PUT e __]F—lk

but

E

50Q J-o._ Re
:L teLn tenL

(1) The pulse generator (PG) has the following characteristics:
PRR=1MHz
tr=2ns, tf=2ns
Viy=3.5V, V, =0.3Vv
duty cycle=50%
20=50Q

(2) C_includes probe and jig capacitance.
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M74ALS1020P

DUAL 4-INPUT POSITIVE NAND BUFFER

DESCRIPTION

The M74ALS1020P is a semiconductor integrated circuit
consisting of two 4-input positive-logic NAND buffer
gates, usable as negative-logic NOR buffer gates.

FEATURES

® High fan-out (lo. =24mA, lon= —2.6mA)

® High speed (tpd = 5ns typical: C=50pF)

® Low power dissipation (Pd=6.1mW typical)

® Low output impedance

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
‘General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

Employing PNP transistors in the inputs and active pull-
up in the outputs, the M74ALS1020P achieves high
speed, low power dissipation, and high fan-out. Utiliza-
tion of a clamp diode in the inputs and outputs reduces

PIN CONFIGURATION (TOP VIEW)

-
INPUTS e E
18 — [Z

Bl
1c — [4]
INPUTS

NC

10 — [E]
outeut 1y « [€]

C

GND

Vee

E

[13] - 20
3 - INPUTS
2] — 2c
1] N~
[10) - 28
- INPUTS
9] « 2A
8] — 2v  outpur

Outline 14P4

NC: NO CONNECTION

CIRCUIT SCHEMATIC (EACH BUFFER

ringing and undershooting. 2 203 60k 3 5k $s0 Veo
When A, B, C and D inputs are simultaneously high- )
level, output Y is low-level, and when at least one of the b
inputs is low, the output is high. Ao—*—li—?
The M74ALS40P, which, except for its name, is iden- Sk
tical in all respects to the M74ALS1020P, is also 5 I Ov
available. i I‘jj
FUNCTION TABLE o i x
Inputs Output
2.5k
A N Y o Oﬁ_
L L H
H L H .. -O GND
L " n UNIT: @
H H L
N=B-C:-D
ABSOLUTE MAXIMUM RATINGS (T, = —20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~++7 \
\A Input voltage —0.5~+7 \
Vo Output voltage High-level state —0.5~V¢c v
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~-+150 c

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Limits Unit
Min Typ Max

Vce Supply voltage 4.5 5 5.5 \"

Vin High-level input voltage 2 v

VL Low-level input voltage 0.8 \

lon High-level output current 0 —2.6 mA

loL Low-level output current 0 24 mA

Topr Operating free-air ambient temperature range —20 +75 T
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M74ALS1020P

DUAL 4-INPUT POSITIVE NAND BUFFER

ELECTRICAL CHARACTERISTICS (Ta = -20~ +75°C, unless otherwise noted)

. Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
Vic Input clamp voltage Vec=4.5V, Ic=—18mA —1.5 Y
Vou High-level output voltage Vee=4.5V, loy=—2.6mA 2.4 3.2 v
lo,=12mA 0.25 0.4
VoL Low-level output voltage Vcc=4.5V \
lo,=24mA 0.35 0.5
B Input current at maximum voltage Vee=5.5V, V,=7V 0.1 mA
™ High-level input current Vce=5.5V, V\=2.7V . 20 nA
[ Low-level input current Vce=5.5V, V,=0. 4V —0.1 mA
lo Output current Vcc=5.5V, Vo=2. 25V —15 —70 mA
lcch Supply current, all outputs high Vce=b. 5V, V,=0V 0.43 0.8 mA
lccu Supply current, all outputs low Vcc=5.5V, V\=4.5V 2 3.2 mA

* : All typical values are at Vec =5V, Ta=25°C.

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vec=4.5~5.5V (Note 1)
Symbol Parameter C_=50pF Unit
R_=500Q
Ta=0~70C Ta=—20~+75C
Inputs | Output | Min Typ ™| Max Min Typ *| Max
teLH 2 5 8 2 5 9
— Propagation time A~D Y 3 5 s 3 : S ns

*: All typical values are at Voo =5V, Ta=25°C

Note 1: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V)

IN i:UT Vi; OU‘IiPUT - D—7K_—§

PG DUT

l Y
50Q CL2R
rIr

(1) The pulse generator (PG) has the following characteristics:
PRR=1MHz

tr=2ns, tf=2ns
Viu=3.5V, V,(=0.3Vv
duty cycle=50%
Z2o=50Q

(2) C.includes probe and jig capacitance.
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M74ALS1032P

QUADRUPLE 2-INPUT7POSITIVE OR BUFFER

DESCRIPTION

The M74ALS1032P is a semiconductor integrated circuit
consisting of four 2-input positive-logic OR buffer gates,
usable as negative-logic AND buffer gates.

FEATURES
® High fan-out (lo.=24mA, lon= —2.6mA)
. ® High speed (tpd = 7.5ns typical: CL=50pF)
® Low power dissipation (Pd=20mW typical)
® Low output impedance
® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
Gener(al purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

Employing PNP transistors in the inputs and active pull-
up in the outputs, the M74ALS1032P achieves high
speed, low power dissipation, and high fan-out. Utiliza-
tion of a clamp diode in the inputs and outputs reduces
ringing and undershooting.

1A

INPUTS{
INPUTS{

GND

PIN CONFIGURATION (TOP VIEW)

-0

18— 2]
outPuT 1Y + [3]
2a — [4]
28 — [5]

OUTPUT 2Y <« E

B

14

i3] — 48

Vee

} INPUTS

1] — av outpur

[i0] + 38
INPUTS
0] — 3a

[8] — 3v outeur

12] < 4A

Outline 14P4

CIRCUIT SCHEMATIC (EACH BUFFER)

—O Vce
When both A and B inputs are low-level, output Y is 20k 50
low-level, and when at least one of the inputs is high, the 60k
output is high.
A -0 Y
FUNCTION TABLE
Inputs Output % 60k %=
A B Y
L L L B O D
H L H x .
L H H —O GND
H H H' e
UNIT: @
v
ABSOLUTE MAXIMUM RATINGS (0a= —20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7. v
A Input voltage —0.5~+7 Vv
Vo Output voltage High-level state —0.5~Vce \"
Topr Operating free-air ambient temperature range —20~+75 C
Tstg Storage temperature range —65~-+150 c

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Limits Unit
Min Typ Max

Vee Supply voltage 4.5 5 5.5 A\

Vin High-level input voltage 2 v

Vi Low-level input voltage 0.8 v

" lon High-level output current 0 —2.6 mA

loL Low-level output current 0 24 mA

Topr Operating free-air ambient temperature range —20 +75 T
MITSUBISHI
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M74ALS1032P

QUADRUPLE 2-INPUT POSITIVE OR BUFFER

ELECTRICAL CHARACTERISTICS (T, = ~20~ +75°C, unless otherwise noted)

Symbol Parameter Test conditions Limits Unit
Min Typ *| Max

Vic Input clamp voltage Vec=4.5V, l,c=—18mA —1.5 \

Vou High-level output voltage Vec=4.5V, loy=—2.6mA 2.4 3.2 \"
lo,=12mA 0.25 0.4

Voo Low-level output voltage Vee=4.5V v
loL=24mA 0.35 0.5

L Input current at maximum voltage Vee=5. 5V, V=7V 0.1 mA

b High-level input current Vee=5.5V, V,=2.7V 20 nA

he Low-level input current Vee=5.5V, V,=0. 4V —0.1 mA

lo Output current Vce=5.5V, Vo=2. 25V —15 N —70 mA

lech Supply current, all outputs high Vee=5.5V, V,;=4.5V 2.5 5 mA

lccL Supply current, all outputs low Vce=5.5V, V=0V 5.5 10 mA

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

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vcec=4.5~5.5V (Note 1)
Symbol Parameter C_=50pF Unit
R.=500Q
Ta=0~70C Ta=—20~+75C |
Inputs | Output | Min Typ *| Max Min Typ *| Max
teLn 2 6 10 2 6 1
Propagation time A, B Y ns
tenL 3 9 13 3 9 14

* All typical values are at Vgc =5V, Ta=25°C

Note 1: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V)

A B 7

INPUT Vee  OUTPUT [——-———}

DUt

E
50Q 7L CL3RL
l teLn | tere

(1) The pulse generator (PG) has the following characteristics:

PRR=1MHz

tr=2ns, t{=2ns
Vin=3.5V, V,=0.3V
duty cycle=50%
Z0o=50Q

(2) Cyincludes probe and jig capacitance.
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M74ALS1240P

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (INVERTED)

DESCRIPTION PIN CONFIGURATION (TOP VIEW)

The M74ALS1240P is a semiconductor integrated circuit

consisting of two blocks of buffers with 3-state inverted OUTPUT  ___ N~

outputs and independent output control for each block. conmad: 10¢ P 2 veo ouTRUT
NPUT 1A1 —[2] <]>-E - 26633’::’?&

FEATURES

® Low-power version of M74ALS240P outeur 2va +~[3] 18] = ™ ouTPur

® In-phase output control inputs (10C, 20C) INPUT 12 —[4]

® High fan-out, 3-state output (lo. = 16mA, lon = —15mA)
® Wide operating temperature range (Ta= —20~ + 75°C)

ouTPUT  2v3 +— ] 16] — 1v2 outpur

Y Y v

\%-7__7_] «— 2A4 INPUT
wyl

INPUT 1A3 »E \ _l__s] «— 2A3 INPUT
APPLICATIONS ‘ 2v2 7]

PR " OUTPUT
General purpose, for use in industrial and consumer
digital equipment. INPUT 1Aq — [8]

[14] — 1v3 outeur

Ql-@ +— 2A2 INPUT

Bi

FUNCTIONAL DESCRIPTION oureur 21 == [3] 2] — 1vs oureur
When output control input OC is low-level, and if input A GND E EI “— 2A) INPUT
is low, then output Y is high. If A is high, Y is low. When

OC is high, Y, ~Y, are in high-impedance state irrespec- Outline 20P4

tive of the status of A.
By connecting 10C and 20C, the outputs of all eight
buffers can be simultaneously controlled. The outputs FUNCTION TABLE ote 1

can be terminated with a load resistor of not less than Inputs Output
133Q. A ocC Y
‘ L L H
H L L
X H z

Note 1: Z : High-impedance state

X : Imelevant
CIRCUIT SCHEMATIC (EACH BUFFER)
O Vce
$30k 3ok 37k $30 30k 240k 3$35K30KT  $8.5k ;E30k $50
S J?ﬁ 7 ov
6k A
—f— p
56 o——f—fe——K ! ! K
\ ‘ 3kZ6KS 3 351
—K P 2 x
& $ 5 >}
$30k
” O GND
2 bl
TO EACH BUFFER
UNIT: @
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M74ALS1240P

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (INVERTED)

ABSOLUTE MAXIMUM RATINGS (= ~20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 v
v, Input voltage —0.5~+47 \%
Vo Output voltage High-level state or high-impedance state —0.5~+45.5 \"
Topr Operating free-air ambient temperature range —20~+75 C
Tstg Storage temperature range —65~-+150 c
RECOMMENDED OPERATING CONDITIONS
Symbol Conditions Limits Unit
Min Typ Max
Vce Supply voltage 4.5 5 5.5 v
Vin High-level input voltage 2 v
Vi Low-level input voltage 0.8 \%
lon High-level output current 0 —15 mA
low Low-level output current 0 16 mA
Topr Operating free-air ambient temperature range —20 +75 c
ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)
Symbol Parameter Test conditions le“i Unit
Min Typ Max
Vic Input clamp voltage Vee=4.5V, ic=—18mA —1.5 \Y
Vou High-level output voltage Vee=4.5V lon=—3mA 24 3.2 v
lonw=—15mA 2.0
VoL Low-level oﬁtput voltage Vec=4.5V loc=8mA 0.2 0.4 Vv
lo,=16mA 0.35 0.5
lozn Off-state high-level output current Vee=5.5V, Vo=2.7V 20 zA
lozL Off-state low-level output current Vce=b.5V, Vo=0. 4V —20 nA
B Input current at maximum volitage Vee=5.5V, V\=7V 0.1 mA
™ High-level input current Vec=5.5V, V,=2.7V 20 nA
e Low-level input current Vee=5.5V, V=0. 4V —0.1 mA
lo Output current Vee=5.5V, Vo=2. 25V —30 —112 mA
lech Supply current, all outputs high Vee=5. 5V 5 9 mA
lece Supply current, all outputs low Vec=5.5V 9 15 mA
lccz Supply current, all outputs disabled Vce=b. 5V 1 19 mA
* : All typical values are at Vegc =5V, Ta=25°C.
MITSUBISHI
ELECTRIC 2—239



MITSUBISHI ALSTTLs

M74ALS1240P

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (INVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vec=4.5~5.5V (Note 2)
C_=50pF
Symbol Parameter R;=500Q Unit
R>=500Q
Ta=0~70C Ta=—20~+75C
Input |Output | Min Typ *| Max Min Typ*| Max
t 4 8 13 4 8 14
PLH Propagation time A Y ns
tomL 3 7 12 3 7 13
tpzn . , ) __ 5 13 22 5 13 23
Output enable time ocC Y ns
tezL 9 19 25 9 19 26
teuz — 2 7 15 2 7 16
Output disable time ocC Y ns
teLz 3 10 20 3 10 21
% All typical values are at Vgc =5V, Ta=25°C.
Note 2: Measurement circuit (1) The pulse generator (PG) has the following characteristics. Paramoter s
=
INPUT Voo OUTPUT 4 7y PRR=TMHz teen | Open
? T s tr=2ns, tf=2ns oL Open
Ry Vin=3.5V, V, =0.3V tezn Open
put duty cycle=50% teze Closed
t, Open
50Q CLg R Z6=50Q FHz
;’; teLz Closed:
(2) C includes probe and jig capacitance.

TIMING DIAGRAM (Reference level = 1.3V)

A
T

teHL teLn
oc \

tezL oz | |

v s‘ 0.3v

:

il
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M74ALS1241P

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED)

DESCRIPTION PIN CONFIGURATION (TOP VIEW)
The M74ALS1241P is a semiconductor integrated circuit
consisting of two blocks of buffers with 3-state OUTPUT ___ A
noninverted outputs and independent output control for conTRoL 10G — > 2 Vee .
each block. INPUT  1A] — +— 20C
V~ EHS <HE conTRoL
FEATURES outPuT 2v4 +— [3] E — 1Y; OUTPUT
o Low-power version of M74ALS241P INPUT 1A — E_[; %_E «— 2A4 INPUT
® Complementary output control inputs (10C, 200) \
; OUTPUT 2Y3 — E E — 1Y2 OUTPUT
® High fan-out, 3-state output (lo, = 16mA, \
lon= —15mA) INPUT 1A3 — E—&\Z—E «— 2A3 INPUT
; ) o on_ o
® Wide operating temperature range (Ta= —20~ + 75°C) OUTPUT 2Yp - E \ ]_—4] 1Y OUTRUT
APPLICATIONS NPT 1aq — Eﬁ\%g < 2np weuT
G.el'weral pl_lrpose, for use in industrial and consumer oUTRUT 2vy - E E e 1vs OUTRUT
digital equipment.
GND |T_6 1] «— 2A1 INPUT
FUNCTIONAL DESCRIPTION
When output control input 10C is low-level, and if input Outline 20P4
1A is low, then output 1Y is low. If 1A is high, 1Y is high.
When 20C is high, and input 2A is low, then output 2Yis FUNCTION TABLE (ote 1)
low, but if 2A is high then 2Y is high. If 10C and 20C are
high and low respectively, then all outputs are in high- Inputs | Output Inputs Output
impedance state. 1A 10C 1Y 2A 20C 2y
The device can be used as a 4-bit two-way bus driver L L L L H L
by connecting 10C and 20C, 1A and 2Y, 2A and 1Y L H H H "
respectively. The outputs can be terminated with a load ' X H z X L Z
resistor of not less than 133Q.
Note 1: Z : High-impedance state
X frrelevant
CIRCUIT SCHEMATIC (EACH BUFFER)
L —O Vcc
50  30k340k 315k $ 35k 30& 8.5k 2 30k 50
oY
A N P
N
k63| | &
335K
30k
— —OGND
¥ - = TO EACH BUFFER
UNIT: @
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OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED)

MITSUBISHI ALSTTLs

M74ALS1241P

ABSOLUTE MAXIMUM RATINGS (T,= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vce Supply voltage —0.5~+7 v
\A Input voltage —0.5~+7 \%
Vo Output voltage High-level state or high-impedance state —0.5~+5.5 v
Topr Operating free-air ambient temperature range —20~+75 T
Tstg Storage temperature range —65~-+150 ‘C
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
Min Typ Max
Vce Supply voltage 4.5 5 5.5 v
Vin High-level input voltage 2 v
Vi Low-level input voltage 0.8 \%
lon High-level output current 0 —15 mA
loL Low-level output current 0 16 mA
Topr Operating free-air ambient temperature range —20 +75 c
ELECTRICAL CHARACTERISTICS (5= ~20~ +75°C, unless otherwise noted)
Symbol Parameter Test conditions Limits Unit
Min Typ ™| Max
Vic Input clamp voltage Vee=4.5V, lic=—18mA —1.5 v
Vou High-level output voltage Vec=4.5V low=—3mA 24 32 \
lon=—15mA 2.0
VoL Low-level output voltage Vcec=4.5V lo.=8mA 0-25 0.4 \"
lo,=16mA 0.35 0.5
lozn Off-state high-level output current Vee=5. 5V, Vo=2.7V 20 ©A
lozL Off-state low-level output current Vee=5. 5V, Vo=0. 4V —20 nA
I Input current at maximum voltage Vee=5. 5V, V,=7V 0.1 mA
'™ High-level input current Vcc=b5.5V, V|=2.7V 20 zA
e Low-level input current Vee=5.5V, V,=0. 4V —0.1 mA
lo QOutput current Vee=5.5V, Vo=2. 25V —30 —112 mA
lcch Supply current, all outputs high Vee=>5. 5V 8 13 mA
leeL Supply current, all outputs low Vee=5. 5V 10 18 mA
lccz Supply current, all outputs disabled Vee=5.5V 13 22 mA
* : All typical values are at Vcc =5V, Ta=25°C.
MITSUBISHI
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M74ALS1241P

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vee=4.5~5.5V (Note 2)
CL=50pF
Symbol Parameter R;=500Q Unit
R,=500Q
Ta=0~70C Ta=—20~+75C
Input | Output| Min Typ™ | Max Min Typ *| Max
[ 4 9 14 4 9 15
Propagation time A Y ns
[ 4 9 14 4 9 15
t J— 9 17 25 9 17 26
PZH Output enable time 10C Y ns
tpzL 9 18 28 9 18 29
tenz _ 2 8 15 2 8 16
Output disable time 10C Y ns
tpLz 3 13 20 3 13 21
t 9 19 25 9 19 26
Pzn Output enable time 20C Y ns
tpzL 9 20 28 9 20 29
truz 2 10 15 2 10 16
Output disable time 20C Y ns
toLz 3 15 20 3 15 21
*: All typical values are at Vec =5V, Ta=25°C.
Note 2: Measurement circuit (1) The pulse generator (PG) has the following characteristics: Parameter S,
PRRSTMH
INPUT Ve OUTPUT g 7v z teun Open
T s tr=2ns, tf=2ns tom Open
I gﬂ‘ Vip=3.5V, V,(=0.3V ' tezn Open
PG out l duty cycle=50% teze Closed
Open
50Q C.3 R, Z0=500Q terz
Jr toLz Closed
(2) Cy includes probe and jig capacitance.
TIMING DIAGRAM (Reference level = 1.3V)
A A 10C [
N ’ ]
o
v 0.3v
terz
tezn
10C 3(
20¢ a
—_
Y
0.3v
tpz|_ tPLZ
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M74ALS1242P

QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED)

DESCRIPTION

The M74ALS1242P is a semiconductor integrated circuit
consisting of four bus transmitter/receiver circuits with
3-state inverted outputs.

FEATURES

® Low power version of M74ALS242P

® Two-way transmission or isolation between two 4-bit
data

@ High fan-out (lo.= 16mA, loy= —15mA)

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION
The inputs and outputs are mutually connected to form
two-way buffers with 3-state inverted outputs.

PIN CONFIGURATION (TOP VIEW)

OUTPUT
CONTROI OCag —*
INPUT

NC

O
(&3
A+ 3]
Az < [
Az« 3]
A40E
ano 7]

INPUTS/
OUTPUTS

N

Y

.

Vee
. OUTPUT
[13] « OCen CONTROL
INPUT
i - s
170]
P9« B2{ oyrpurss
INPUTS

5 e

) - e

Outline 14P4

NC: NO CONNECTION

The input/output direction is controlled by OCas and
OCga.

When OCag and OCga are low, pins A are made the in-
put pins and pins B are made the output pins. When
OCag and OCga are high, pins B are made the input pins
and pins A are made the output pins. When OCag is high
and OCga is low, both A and B are in the high-
impedance state and A and B are isolated. The device
can be used as a latch when OCag is low and OCega is
high. The outputs can be terminated with load resistors
of not less than 13302

CIRCUIT SCH EMATIC (EACH BUFFER)

—O Vce
30kS 40k BKS  30k3 3 330k 50
8. 5k
%
AO 1¢ :
X 335Kk
¥ ¥ TO EACH
BUFFER
$50 $30k $ 330k $35k340k$ 30k
i 15 3
k
e
=ll‘ 7?_““‘
I\l‘ 3k || o >ar OB
4
OCsa ‘r <l ‘;3 6k
< sk 'Y
30k
‘ OGND

T

TO EACH BUFFER

UNIT: 0
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M74ALS1242P

QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED)

FUNCTION TABLE (ote 1) Note : 1 : Input pins
: Output pins (inverted output)
* High-impedance state (A and B are isolated)

- In this case, data can be latched with the procedure shown below.
(1) Apply the date to be stored to A or B. (OCga and OCpag must be equally high or
equally low.)

(2) Set OCga high and OCag low respectively.
(3) Remove the data

(4) The data applied in(1) is stored. If voltage is applied to A or B in this condition,
the device may be damaged. Change the status of OCga or OCag before apply-
ing voltage ‘

Inputs Input / Output
OCas OCga B
H H

% N Ol

N| %[Ol >»

L H
H L
L L

Ol N | *

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits
Vee Supply voltage —0.5~+7 v
A B —0.5~+5.5 \Y%
vV, Input voltage —
OCag, OCga —0.5~+7 v
Vo QOutput voltage High-level state or high-impedance state —0.5~+5.5 v
Topr Operating free-air ambient temperature range —20~-+75 c
Tstg Storage temperature range —65~-+150 c
RECOMMENDED OPERATING CONDITIONS
Limits .
Symbol Parameter Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 \2
Vin High-level input voltage 2 \"
Vi Low-level input voltage 0.8 \
lon High-level output current 0 —15 mA
lov Low-level output current 0 16 mA
Topr Operating free-air ambient temperature range —20 “+75 ‘C
ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted)
) Limitst
Symbol Parameter Test conditions - Unit
Min Typ Max
Vic Input clamp voltage Vee=4.5V, l,c=—18mA —1.5 \
. low=—3mA 2.4 3.2
Von High-level output voltage Vee=4.5V v
lon=—15mA 2.0
lo,=8mA 0.25 0.4
Voo Low-level output voltage Vec=4.5V v
lo,=16mA 0.35 0.5
I Input current at maximum |_©Cas» OCea Vee=5. 5V, V,=7V 0.1 mA
voltage A B Vee=5.5V, V,=5.5V 0.1
s 20
" High-level input current OCre: OCer Vee=5.5V, V,=2. 7V “A
(Note 2) A B 20
. OCag, OCga —0.1
e Low-level input current Vee=5.5V, V|=0. 4v mA
(Note 3) | A/ B —0.1
lo Output current Vee=5.5V, Vo=2. 25V —30 —112 mA
lecen Supply current, all outputs high Vec=b5. 5V 8 16 mA
lecL Supply current, all outputs low Vee=b.5V 10 18 mA
lccz Supply current, all outputs disabled Vee=5.5V 1 20 mA
* : All typical values are at Vcc =5V, Ta=25°C.
Note 2: For A and B, Iy includes off-state high-level output current lozn.
Note 3: For A and B, Ii_ includes off-state low-level output current loz..
MITSUBISHI
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M74ALS1242P

QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Voc=4.5~5.5V (Note 4)
C_=50pF
Symbol Parameter R;=500Q Unit
R2=500Q
Ta=0~70C Ta=—20~+75C
Inputs [Outputs| Min Typ™*| Max Min Typ *| Max
teLn . 4 8 14 4 8 15
Propagation time A, B B, A ns
temL 4 7 13 4 7 14
tezn ) - 5 13 22 5 13 23
Qutput enable time OCas B ns
tezL 9 16 25 9 16 26
tpuz JE— 2 7 15 2 7 16
Qutput disable time OCae B ns
teLz 3 10 20 3 10 21
tezn Output enable time OCea | A 5 15 22 5 15 23 ns
tpzL 9 18 25 9 18 26
teuz ) . 2 9 15 2 9 16
Output disable time OCga A ns
tpLz . 3 12 20 3 12 21
*: All typical values are at V¢ =5V, Ta=25°C.
Note 4: Measurement circuit . b
(1) The pulse generator (PG) has the following characteristics: Parameter S
<
INPUT Voo OUTRUT 4 7y PRR=1MHz teu | Open
T S, tr=2ns, tf=2ns toL Open
R Viu=3.5V, V,.=0.3V tozn Open
| i J put duty cycle=50% teze Closed
50Q C.gRe Zo=50Q tenz Open
rL 71 . . toL2 Closed
(2) Cincludes probe and Jig capacitance.
TIMING DIAGRAM (Reference level =1.3V)
A, B (INPUT) ]L \ OCan _f \
B, A (OUTPUT) A (OUTPUT) A o oy
t
tenL teLn ! PaL, tez
N 0.3V
A (OUTPUT) 3
tpzn teHz
X f
B (OUTPUT) L’
0.3v
tez tpLz
N 0.3V
B (OUTPUT) R
tezH tpHz
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M74ALS1243P

QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED)

DESCRIPTION

The M74ALS1243P is a semiconductor integrated circuit
consisting of four bus transmitter/receiver circuits with
3-state noninverted outputs.

FEATURES

® Low-power version of M74ALS243P

® Two-way transmission or isolation between two 4-bit
data

® High fan-out (o =16mA, lon = —15mA)

® Wide operating temperature range (Ta= —20~ +75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION
The inputs and outputs are mutually connected to form
two-way buffers with 3-state noninverted outputs.

The input/output direction is controlied by OCag and
OCga.

When OCag and OCga are low,pins A are made the in-
put pins and pins B are made the output pins. When
OCas and OCg, are high, pins B are made the input pins
and pins A are made the output pins. When OCag is high
and OCga is low, both A and B are in the high-
impedance state and A and B are isolated. The device
can be used as a latch when OCpg is low and OCgj is
high. The outputs can be terminated with load resistors
of not less than 133Q.

PIN CONFIGURATION (TOP VIEW)

OUTPUT ____
CONTROL GCra — [1]

INPUT

H
Al 0E
Asz
A3<—>E
Ag »E
G

NC

INPUTS/
OUTPUTS

GND

9]
ZLE « OCga CONTROL
INPUT

Vce
OUTPUT

7]  nC

_E'l"&

- > B

2 OUTPUTS/
_E o By [ NPUTS
8] « By

NC. NO CONNECTION

Outline 14P4

CIRCUIT SCHEMATIC (EACH BUFFER)

30K %40k 15k

{
235k  330k38.5k $30k

—O Vee

TO EACH BUFFER

GND

TO EACH BUFFER

UNIT @
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M74ALS1243P

QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED)

I : Input pins

FUNCTION TABLE (note 1) Note 1:
Inputs Input / Output o
OCas | OCsa A B z:
H H o | * @

L H * *

H L z z

L L I (o]

Output pins (noninverted output)
High impedance state (A and B are isolated)
In this case, data can be latched with the procedure shown below.

(1) Apply the data to be stored to A or B. (OCgs and OCag must be equally high or
equally low.)

(2) Set OCga high and
(3) Remove the data.

Cag low respectively.

(4) The data applied in (1) is stored. If voltage is applied to A or B in this condition, the
deKice may be damaged. Change the status of OCgs or OCag before applying
voltage.

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 v
A B —0.5~+45.5 \%
Vv, Input voltage S
OChpg, OCga —0.5~+7 \%
Vo Output voltage High-level state or high-impedance state —0.5~+5.5 v
Topr Operating free-air ambient temperature range —20~-+75 ‘c
Tstg Storage temperature range —65~-+150 c
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
Min Typ Max
Vece Supply voitage 4.5 5 5.5 v
Vin High-level input voltage 2 Vv
ViL Low-level input voltage 0.8 \% .
lon High-level output current 0 —15 mA ,
loL Low-level output current 0 16 mA ‘
Topr Operating free-air ambient temperature range —20 +75 ‘c
ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted)
- Limits
Symbol Parameter Test conditions Unit
. Min Typ*| Max
Vic Input clamp voitage Vee=4.5V, l,c=—18mA —-1.5 v
lon=—3mA . .
Vou High-level output voltage Voc=4.5V on m 24 3.2 \
lon=—15mA 2.0
lo,=8mA . .
Voo Low-level output voltage Veec=4.5V oL=om 0.25 0.4 \V
loL,=16mA 0.35 0.5
} Input current at maximum | _©9Cae OCea Vee=5.5V, i=7V 0.1 mA
voltage A B Vce=5. 5V, V,=5.5V 0.1
It High-level input current OCae: OCen Veo=5.5V, V,=2.7V 20 uA
(Note2) | A/B 20
OCag, OC —0.1
I Low-level input current AR BA Vec=5.5V, V,=0. 4V mA
(Note 3) | A/B —0.1
lo Output current Vcc=D5.5V, Vo=2. 25V —30 —112 mA
lccH Supply current, all outputs high Vec=5.5V n 19 mA
oL Supply current, all outputs low Vec=5.5V 12 21 mA
lccz Supply current, all outputs disabled Vce=5.5V 13 23 mA

* : All typical values are at Voo =5V, Ta=25°C.
Note 2: For A and B, I includes off-state high-level output current lozu.
Note 3: For A and B, Ii_ includes off-state low-level output current lozy.
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M74ALS1243P

QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vco=4.5~5.5V (Note 4)
C_=50pF
Symbol Parameter R;=500Q Unit
R>=500Q
Ta=0~70C Ta=—20~+75C
Inputs |Outputs | - Min Typ *| Max Min Typ*| Max
teLn o 4 9 14 4 9 15
Propagation time A B B, A ns
teHL 4 9 14 4 9 15
tezn . N 9 17 25 9 17 26
Output enable time OCas B ns
tezL 9 18 28 9 18 29
tpHz . [ 2 8 15 2 8 16
Output disable time OCag B ns
teLz 3 13 20 3 13 21
tezn 9 19 25 9 19 26
Output enable time OCga A ns
tezL 9 20 28 9 20 29
tenz 2 10 15 2 10 16
Output disable time OCga A ns
teLz 3 15 20 3 15 21
* . All typical values are at Ve =5V, Ta=25°C.
Note 4. Measurement circuit (1) The pulse generator (PG) has the following characteristics Parameter S,
PRR=1MH
INPUT  Vee  OUTPUT g7 z teun Open
T s, tr=2ns, tj=2ns tonL Open
R Vin=3.5V, v, =0.3V tozy Open
PG put duty cycle=50% tezL Closed
. i} Open
50Q C.2R: Z6=50Q lenz
;L tpLz Closed
(2) Cy includes probe and jig capacitance.

TIMING DIAGRAM (Reference level =1.3V)

A B (INPUT) \ OCoea ]L )F
B, A (OUTPUT) A (OUTPUT)
0.3V
m tol | tpz, Lz
A (OUTPUT) S
. tozn tprz
OChs \_ N
B (OUTPUT) A o3V
tpzL tpLz ’
B (OUTPUT) e
tezH teHz
MITSUBISHI
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M74ALS1244P

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED)

DESCRIPTION PIN CONFIGURATION (TOP VIEW)

The M74ALS1244P is a semiconductor integrated circuit

consisting of two blocks of buffers with 3-state OUTPUT ___ A

noninverted outputs and independent output control for CO'TI.?STLIOC - E @ Vee

each block. INPUT 1A — [2 19] — 20C 83TPUT
1o B <P - zoe oo

FEATURES outPuT 2v4 «— [3] E — 1Y7  ouTPUT

® Low-power version of M74ALS244P

® In-phase output control inputs (10C, 20C)

® High fan-out, 3-state output (lo. = 16mA, lon = —15mA)
® Wide operating temperature range (Ta= —20~ + 75°C) euT 143 — [6]

APPLICATIONS

General purpose, for use in industrial and consumer

digital equipment.

FUNCTIONAL DESCRIPTION

When output control input OC is low-level, and if input A
is low, then output Y is low. If A is high, Y is high.
When OC is high, Y,~Y, are in high-impedance state

irrespective of the condition of A.

The outputs of all eight circuits can be controlled
simultaneously by connecting 10C and 20C. The out-" Inputs Output
puts can be terminated with a load resistor of not less

than 133Q.

%—E «~ 2A4 INPUT

E — 1Y2 OUTPUT

%—E «— 2A3 INPUT

4] — 1v3 outeuT

%—\E} «— 2A2 INPUT
[12) — 1v4 outpur
\%—3 «— 2A7 INPUT

Outline 20P4

INPUT 1A2 — E

OUTPUT 2Y3 +— E

OUTPUT 2Yp «— E
INPUT 1Ag4 — E

OUTPUT 2Y] «— E

GND E

BilkaRak:

FUNCTION TABLE (note 1)

A oc Y
L L L
H L H
X H z

Note 1: Z . High-impedance state
X - frrelevant

CIRCUIT SCHEMATIC.(EACH BUFFER)

2—250

—0 Voo
30k 40k S 7k 50 30kE 40k 3 15k3 335k ZI0k8.5KS30k 50
I« oY
6k
P J\L F
80— N NE
3Kk6k
il
7 Y l<R<)
S5k 3ok:EJ\L T35k
. - . OGND
A 4 ,% A 4
TO EACH BUFFER
UNIT @
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M74ALS1244P

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED)

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \
v, Input voltage —0.5~+7 v
Vo Output voltage High-level state or high-impedance state —0.5~+5.5 v
Topr Operating free-air ambient temperature range —20~-+75 C
Tstg Storage temperature range —65~-+150 c
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 v
Vin High-level input voltage 2 \%
Vie Low-level input voltage 0.8 v
lon High-level output current 0 —15 mA
loL Low-level output current 0 16 mA
Topr Operating free-air ambient temperature range —20 +75 ‘c
ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)
Symbol Parameter Test conditions Limits Unit
Min Typ™ | Max
Vic Input clamp voltage Vee=4.5V, Ic=—18mA —1.5 A
Von High-level output voltage Veo=14.5V lon=—3mA 2.4 3.2 v
lon=—15mA 2.0
Voo Low-level output voltage Vec=4.5V lor=8mA 0.25 0.4 v
lo,=16mA 0.35 0.5
tozn Off-state high-level output current Vce=5.5V, Vo=2.7V 20 nA
lozL Off-state low-level output current Vee=5.5V, Vo=0. 4V —20 ~A
B Input current at maximum voltage Vee=5. 5V, V=7V 0.1 mA
hn High-level input current Vec=5.5V, V,=2.7V 20 #A
e Low-level input current Vee=5.5V, V,=0. 4V —0.1 mA
lo Output current Vce=5. 5V, Vo=2. 25V —30 —112 mA
lecH Supply current, all outputs high Vce=b5.5V 8 13 mA
lecL Supply current, all outputs low Vec=5.5V 10 18 mA
lccz Supply current, all outputs disabled Vee=5.5V 13 22 mA
* : All typical values are at Vec=5V, Ta=25°C
MITSUBISHI
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M74ALS1244P

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Voo=4.5~5.5V (Note 2)
C_=50pF
Symbol Parameter R;=500Q Unit
R2=500Q
Ta=0~70C Ta=—20~+75C
Input | Output | Min Typ *| Max Min Typ *| Max
t . 4 9 14 4 9 15
PLH Propagation time A Y ns
teHL 4 9 14 4 9 15
t, — 9 17 25 9 17 26
PzH QOutput enable time ocC Y ns
tpzL 9 18 28 9 18 29
— 2 8 15 2 8 16
tenz Output disable time . oc Y ns
teLz ) 3 13 16 3 13 17
% - All typical values are at Voo =5V, Ta=25°C.
Note 2: Measurement circuit ' ) :rhe pulse generator (PG) has the following characteristics Parameter s,
<
INPUT Voo OUTPUTg 7y PRRSTMHz twn | OPen
7 T s, ty=2ns, tj=2ns tont Open
R Vin=3.5V, V, =0.3V tezn Open
. d
but duty cycle=50% tez. Close
Open
500 C.ER, Zo=50Q ez :
. J; teLz Closed
(2) Crincludes probe and )ig capacitance

TIMING DIAGRAM (Reference level =1.3V)

A S
Y 0- 3V
v
m teHL teHz

oc y

Y K;
0.3v
tpz|_ 'PLZ +

il
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M74ALS1245P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED)

DESCRIPTION

The M74ALS1245P is a semiconductor integrated circuit
consisting of eight bus transmitter/receiver circuits with
3-state noninverted outputs.

FEATURES

® | ow-power version of M74ALS245P

® Two-way transmission or isolation between two 8-bit
data

® High fan-out (lo.=16mA, lon= —15mA)

® \Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS

General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION
The inputs and outputs are mutually connected to form
two-way buffers with the 3-state noninverted outputs.
The input/output direction is controlled by DIR.
When DIR is high, pins A are made the input pins and
pins B are made the output pins. When DIR is low, B are
made the input pins and A are made the output pins.
When OC is high, both A and B are in the high-
impedance state and A and B are isolated.
The M74ALS1645P, which, except for its name, is
identical in all respects to the M74ALS1245P, is also
available.

DATA
DIRECTION

conTroL PR —* E
INPUT

e

-

o[

Ag +* |5

INPUTS! | (=]
OUTPUTS

Ag > E

o]

A7 - |38

L2 <> 2]

GND (T_o'

\J

[EeaTme
5
-5
U
D
-
5
S

LTS

Outline 20P4

ﬁzﬁg"

PIN CONFIGURATION (TOP VIEW)

Vce

___ ouTPuT

OC CONTROL
INPUT

=]

B2

B3

B4 | ourpurss
{ INPUTS

Bs

Bs

B7

Bg

FUNCTION TABLE (Note 1)

Inputs Input / Output
oc DIR A B
L L (o] [
L H I o
H X z z
Note 1. I Input pins
O  Output pins (noninverted output)
Z High-impedance state (A and B are 1solated)
X . lrrelevant

CIRCUIT SCHEMATIC (EACH BUFFER)

r 1 O Vce
30k$ 40k$ 20k| 3 30kS 40k 30k340k3 8k 30k g 40k %SK
DIR O— 1¢ ¢+ OCo— 1€ V} 7k% i
i ¢
X x C s
35k d ] 35k
: . T —
30kZ45KSISkS S 50k30kS S8k 5‘30k 503 50 30kg  8k3 T30k 50k3 T15kT 45k 30k
17 ~
n oD e e S A
3k 6k | 400 :6k 3k
X s |&®|& | 3a0k o %
30k 30k
: OGND
y
L y L4 3 3 A 4
TO EACH BUFFER
TO EACH BUFFER
UNIT- @
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M74ALS1245P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED)

ABSOLUTE MAXIMUM RATINGS (Ta= 20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \%

Inbut volt A, B —0.5~+5.5 \Y
V nput voltage —

' DIR, OC —0.5~+7 v
Vo Output voltage High-level state or high-impedance state —0.5~+5.5 \
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~+150 c

RECOMMENDED OPERATING CONDITIONS
Limits X
Symbol Parameter Unit
Min Typ Max
Vece Supply voltage 4.5 5 5.5 v
Vin High-level input voltage 2 \%
Vie Low-level input voltage 0.8 \%
lon High-level output current 0 —15 mA
loL Low-level output current 0 16 mA
Topr Operating free-air ambient temperature range —20 +75 C
ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted)
Limits
Symbol Parameter Test conditions Unit
Min Typ*| Max
Vic Input clamp voltage Veec=4.5V, ljc=—18mA —1.5 \
lop=— . .
Vou High-level output voltage Veo=4.5V on=73mA 24 | 3.2 v
lon=—15mA 2.0
‘ lo,=8mA 0.25 0.4
VoL Low-level output voltage Vcc=4.5V oL \"
loL=16mA 0.35 0.5
| Input current at maximum | D'R, OC Vec=5.5V, Vi=7V 0.1
! voltage mA
g A, B Vec=5. 5V, V,=5.5V 0.1
) . DIR, OC 20
Iy High-level input current Vee=5.5V, V;=2.7V pA
(Note2) | A/B 20
i DIR, OC —0.1
e Low-level input current Vee=5.5V, V,=0. 4V mA
(Note 3) A B —0.1
lo Output current Vco=b5.5V, Vo=2. 25V —30 —112 mA
lceH Supply current, all outputs high Vec=5. 5V 20 32 mA
lccL Supply current, all outputs low Veo=5.5V 23 37 mA
lccz Supply current, all outputs disabled Vee=5. 5V 25 39 mA

* Al typical values are at Vcc =5V, Ta=25°C

Note 2: For A and B, ||y includes off-state high-level output current lozu.
Note 3: For A and B, I\ includes off-state low-level output current loz.

2—254
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M74ALS1245P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vcc=4.5~5.5V (Note 4)
C_=50pF
Symbol Parameter R;=500Q Unit
R>=500Q
Ta=0~70C Ta=—20~+75C
Inputs |Outputs| Min Typ *| Max Min Typ *| Max
toLm ) 4 9 13 4 9 14
Propagation time A, B B, A ns
tenL 4 9 13 4 9 14
[— - 10 16 25 10 16 26
Output enable time ocC A, B ns
tezL 13 18 29 13 18 30
t J— 4 7 18 4 7 19
pHz Output disable time ocC A B ns
teLz 5 9 21 5 9 22
* All typical values are at Vcc =5V, Ta=25°C
Note 4 Measurement circurt (1) The pulse generator (PG) has the following characteristics’ Parameter s,
PRRE1TMH
NPT Vee  OUTPUT ¢ 7v MHz tewn | Open
0 T s, tr=2ns, tf=2ns tonL Open
R, Vin=3.5V, Vv, =0.3V tezn Open
Ut duty cycle=50% tezL Closed
Open
50Q C.3R: Z0=50Q lonz £
l toLz Closed
(2)  Cincludes probe and jig capacitance

TIMING DIAGRAM (Reference level =1.3V)

A, B (INPUT)

0.3v
B, A (OUTPUT) B, A (OUTPUT)
tpHL m terz

oc \

F

al

B, A (OUTPUT)

)

0.3

tezL teLz

‘
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M74ALS1620P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED)

DESCRIPTION

The M74ALS1620P is a semiconductor integrated circuit
consisting of eight. bus transmitter/receiver circuits with
3-state inverted outputs.

FEATURES

® Low-power version of M74ALS620P

® Two-way transmission or isolation between two 8-bit
data

CONTROL OCag —

QUTPUT

]
N
Az + [3]
A3+ [1]

INPUT

ﬁﬁﬁ Y,
LLLLLLLE,

PIN CONFIGURATION (TOP VIEW)

B
i) -
EE
7] -

Vce

ouTPUT
OCga CONTROL
INPUT

® High fan-out (loL = 16mA, low = —15mA) NPUTS] | A4 ] [e] -~ e
® Wide operating temperature range (Ta= —20~ + 75°C) Ag E :1:| « B4 | ourpuTs)
INPUTS
APPLICATIONS | % - [1] 4] - e
General purpose, for use in industrial and consumer A7 « E _1?3_] +« Bg
digital equipment. Ag o E E -8
FUNCTIONAL DESCRIPTION ano i E -~ Bg
The inputs and outputs are mutually connected to form
two-way buffers with 3-state inverted outputs. Outline 20P4
The input/output direction is controlled by OCag and
OCga.
When OCas and OCga are high, pins A are made the in-
put pins and pins B are made the output pins. When
OCas and OCga are low, B are made the input pins
and A are made the output pins. When OCag is low and
OCga is high, both A and B are in the high-impedance
state and A and B are isolated. Latch operation is possi-
ble when OCag is high and OCga is low.
CIRCUIT SCHEMATIC (EACH BUFFER) ov
T N cc
30k$40k3 8k 30k S 30@& 38k g,30k 50
45K 50k
] N
OCon O—1 K LﬂJLv.k + o8
) AO Je FK g
L 3k
X 5k -+ s Kk§ Saok|
§|0k: M
JL JL" {J - - TO EACH BUFFER
250 330k § 30k 350k $45k 330K
}«ﬂt -
0OCag O—1 %7\34 L[
Lr o Ll
il 6k d
X |aoks § 33k *
30k
JL?. X O GND
TO EACH BUFFER
UNIT: @
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M74ALS1620P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED)

FUNCT'ON TABLE (Note 1) Note 1 | : Input pins
; O Output pins (inverted output)
nputs Input / Output Z : High-impedance state (A and B are isolated)
OCen OChs i B * I this case, data can be latched with the procedure shown below
L L o ! (1) Apply the data to be stored to A or B (OCag and OCgs must be equally high or
H H | o) equally low.)
H L z z (2) Set OCag high and OCga low respectively.
L H * * (3) Remove the data.

(4) The data applied in (1) is stored. If voltage is applied to A or B.i1n this condition, the
delvn:e may be damaged. Change the status of OCag or OCga before applying
voltage.

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage ) —0.5~47 \
A, B —0.5~+5.
vV Input voltage 0.5~+5.5 v
OCag, OCga —0.5~+7 Vv
Vo Output voltage High-level state or high-impedance state —0.5~-+5.5 v
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~-4150 C
RECOMMENDED OPERATING CONDITIONS
Lot
Symbol Parameter imits Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 v
Vin High-level input voltage 2 \%
ViL Low-level input voltage 0.8 \
lon High-level output current 0 —15 mA
low Low-level output current 0 16 mA
Topr Operating free-air ambient temperature range —20 “+75 c
ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted)
Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
Vic Input clamp voltage Vee=4.5V, lic=—18mA —1.5 v
. lon=—3mA 2.4 3.2
Von High-level output voltage Vec=4.5V v
lon=—15mA 2.0
lo,=8mA 0.25 0.4
Voo Low-level output voltage Vec=4.5V \")
lo,=16mA 0.35 0.5
| Input current at maximum OChg: OCea | Veo=5.5V. Vi=7V 0. mA
voltage A B Vee=5. 5V, V,=5.5V 0.1
OCags OCga 20
hn High-level input current Vee=>5.5V, V|=2.7V uA
(Note 2) | A, B 20
OCag, OCga . —0.1
L Low-level input current Vce=5. 5V, V,=0. 4V mA
(Note 3) | A, B —0.1
lo Output current Vee=5. 5V, Vo=2. 25V —30 —12 mA
lcch Supply current, all outputs high Vec=5. 5V 16 22 mA
lccL Supply current, all outputs low Vec=5. 5V 20 28 mA
lccz Supply current, all outputs disabled Vgc=5.5V 21 31 mA

% : All typical values are at Vec =5V, Ta=25°C
Note 2: For A and B, Iy includes off-state high-level output current lozu.
Note 3: For A and B, I includes off-state low-level output current loz..
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M74ALS1620P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Voc=4.5~5.5V (Note 4)
C_=50pF
Symbol Parameter ' R;=500Q Unit
R,=500Q
Ta=0~70TC Ta=—20~+75C
Inputs | Outputs| Min Typ*| Max Min Typ *| Max
teLn ‘ 4 7 15 4 7 16
Propagation time A, B B, A ns
teHL 3 6 13 3 6 14
t —_ 5 10 22 5 10 23
PzH Output enable time OCga A ns
tezL 9 16 27 9 16 28 :
t, [ 3 7 22 3 7 23
PHz Output disable time OCga A ns
teLz 5 10 27 5 10 28
tpzH : 3 11 19 3 11 20
Output enable time OCas B ns
tezL 9 17 37 9 17 38
t 1 20 5 11 21
PHZ Output disable time OCas B 5 ! ns
teLz 9 16 37 9 16 38
*: All typical values are at Vec =5V Ta=25°C
Note 4 Measurement circuit ' i isti
ircul (1) The pulse generator (PG) has the following characteristics. Parameter s
' <
INPUT Voo OUTRUT g 7 PRR=1MHz toy | Open
T T S tr=2ns, t{=2ns tonL Open
| Ry Viu=3.5V, V, =0.3V tozm Open
P
‘ out duty cycle=50% teze Closed
50Q C.2R» Zo=50Q terz Open
l toLz Closed
(2) Ctincludes probe and jig capacitance
TIMING DIAGRAM (Reference level =1.3V)
a B aneuny L 3 OCas / A
— 1/ K — |
B, A B (OUTPUT) Z(—
(OUTPUT) . 0.3v
t t ) PZL tpLz
PHL PLH N 0.3v
B (OUTPUT)
tpzh teHz

oo ¥

~
L
o
w

A (OUTPUT)
\%
tezL tpLz
N_10.3V
A (OUTPUT)
tpzn teHz
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M74ALS1621P

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (NONINVERTED)

DESCRIPTION

The M74ALS1621P is a semiconductor integrated circuit
consisting of eight bus transmitter/receiver circuits with
noninverted open collector outputs.

FEATURES

® |ow-power version of M74ALS621P

® Two-way transmission or isolation between two 8-bit
data

® Open collector output

@ High fan-out (lo. = 16mA)

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS

General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

The inputs and outputs are mutually connected to form
two-way buffers with noninverted open collector
outputs.

The input/output direction is controlled by OCag and
OCga.

When OCag and OCga are high, pins A are made the in-
put pins and pins B are made the output pins. When
OCag and OCga are low, B are made the input pins and A
are made the output pins. When OCag is low and OCga is
high, both A and B become high and A and B are
isolated. Latch operation is possible when OCag is high
and OCga is low.

The functions and pin connections of this device are
identical to those of M74ALS1623P but since open col-

OUTPUT
INPUT

INPUTS/
QUTPUTS

CONTROL OCapg — |1

PIN CONFIGURATION (TOP VIEW)

A« [2]
Az + 3]
Az + [4]
Ag 5]
A5<—>E6:

(

Vce
OUTPUT
OCan CONTROL
INPUT
By
B2
B3
B4 | ourputsy
INPUTS

as = [7]
A7<->E
oo [

] -

GND E
* OPEN COLLECTOR OUTPUT
Outline 20P4

7] -

*
* *

lector outputs are provided, the high-level output im-
pedance can be freely selected with an external load
resjstor.

CIRCUIT SCHEMATIC (EACH BUFFER)

' O Vce
30k S 45k %ISK 3'30k}8k
OCga O AO f: FJ > 50k
y K 39k £
30k 1
E 2 2 j '
. TO EACH BUFFER
{erk %30k $15k § 45k 330k
7K i
OCpg O— fed gsoi ] > 0B
E oks iefe vy
l"‘ 230k
| ! ! OGND
R A A
TO EACH BUFFER
UNIT. @
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- M74ALS1621P

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (NONINVERTED)

FUNCTION TABLE (Note 1) Note 1: I :
Inputs Input / Output :

OCona OCas A B

L L o 1

H H 1 o

H L H H

L H * *

Input pins
Output pins

In this case, data can be latched with the procedure shown below.
(1) Apply the da)ta to be stored to A or B. (OCag and OCga must be equally high or

equally low

(2) Set OCap high and OCga low respectively.

(3) Remove the data

(4) The data applied in (1) is stored. If voltage is apphed to A or B in this condition, the
device may be damaged. Change the status of OCag or OCga before applying

voltage.

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \

A B . —0.5~+47 v
V, Input voltage —

! OCag, OCga —0.5~+7 \
Vo Output voltage High-level state —0.5~+7 v
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~+150 c

RECOMMENDED OPERATING CONDITIONS
Limits
Symbol Parameter Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 \
Viu High-level input voltage 2 \
ViL Low-level input voltage 0.8 \"
Vou High-level output voltage R 5.5 v
loL Low-level output current 0 16 mA
Topr Operating free-air ambient temperature range —20 +75 c
ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)
Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
Vic Input clamp voltage Vec=4.5V, l,c=—18mA —1.5 \
loH High-level output current Vec=4.5V, Vo=5.5V 0.1 mA
loL=8mA 0.2 0.4
Voo Low-level output voltage Vec=4.5V oL=5m > v
loL=16mA 0.35 0.5
I Input current at maximum | A B Vec=5.5V, Vj=5.5V 0.1 mA
voltage OCag) OCpga Vec=5.5V, V=7V 0.1
. . A B 20
hn High-level input current — Vec=5.5V, V\=2.7V nA
OCag, OCga 20
. A, B —0.1
e Low-level input current Vce=5.5V, V,=0. 4V mA
OCag, OCga —0.1
lecH Supply current, all outputs high Vee=5.5V 20 28 mA
lccL Supply current, all outputs low Vec=5. 5V 23 32 mA
lccz Supply current, all outputs disabled vcc='5, 5v 25 36 mA
% - All typical values are at Ve =5V, Ta=25°C.
MITSUBISHI
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M74ALS1621P

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (NONINVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vce=4.5~5.5V (Note 2)

C_=50pF
Symbol Parameter - P Unit
R_=680Q
Ta=0~70C Ta=—20~+75C

Inputs |Outputs| Min | Typ ™| Max | Min | Typ™*| Max

t 12 25 50 12 25 51
PLH AB | BA ns

teHL 8 26 40 8 26 41

thLn ) I 12 21 45 12 21 46
Propagation time OCga A ns

tpnL 15 37 60 15 37 61

t 15 25 45 15 25 46
PLi : OCas| B ns

tprL 15 39 60 15 39 61

% All typical values are at Veo =5V, Ta=25°C
Note 2 Measurement circuit (1) The pulse generator (PG) has the following characteristics:
INPUT  Vec  Vee OUTPUT PRR=1MHz
‘E tr=2ns, tf=2ns
A 3 0.3
Viu=3.5V, Vv, =0.3Vv
PG DUT 1H 1’ w
duty cycle=50%

50Q ”L :].’;C,_ 202500
o=

(2)  Crincludes probe and jig capacitance

TIMING DIAGRAM (Reference level =1.3V)

A, B (INPUT) — X OCas — \
_/ N _/[

:

B, A (OUTPUT) B (OUTPUT)
teLn terL terL teLn
=X i

A (OUTPUT)

teHe teLn
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M74ALS1622P

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED)

DESCRIPTION PIN CONFIGURATION (TOP VIEW)
The M74ALS1622P is a semiconductor integrated circuit ‘
consisting of eight bus transmitter/receiver circuits with OUTPUT ~ A
inverted open collector outputs. T - B ve outeur
A« 255 [13] — OCea CONTROL
FEATURES poo Gy U e o)
® Low-power version of M74ALS622P 2 % *%LL k
® Two-way transmission or isolation between two 8-bit Az [T 7] < &2
data *%LL
YR B T& 16] « B
® Open collector output ol « « Bl 2 o :
® High fan-out (lo. = 16mA) As +> E_T&*‘ E “* Ba| ourtpurss
H H —_ - o INPUTS
® Wide operating temperature range (Ta= —20~ +75°C) Ag > E - * E - Bs
APPLICATIONS a7 o [B]4D5 34_L§| B
Qer?eral pgrpose, for use in industrial and consumer g <> E * E - B
digital equipment. *
ano i) * 11] «> Bg
FUNCTIONAL DESCRIPTION % OPEN COLLECTOR OUTPUT
The inputs and outputs are mutually connected to form Outline 20P4
two-way buffers with inverted open collector outputs.
The input/output direction is controlled by OCag and
OCga.
When OCag and OCga are high, pins A are made the in-
put pins and pins B are made the output pins. When
OCxp and OCga are low, B are made the input pins and A
are made the output pins. When OCag is low and OCga
is high, both A and B become high and A and B are
isolated. Latch operation is possible when OCag is high
and OCaga is low.
The functions and pin connections of this device are
identical to those of M74ALS1620P but since open col-
lector outputs are provided, the high-level output im-
pedance can be freely selected with an external load .
resistor.
CIRCUIT SCHEMATIC (EACH BUFFER)
1 ’ ’ —O Vge
S30k $45k 350k :Eaﬁ 8k
Ao
x 9K
30k
- '* TO EACH BUFFER
{a: $30k 350k 45k 330k
OCas | [ oB
sl
oK x
30k
- + Y -0 GND
¥ —TO EACH BUFFER
UNIT. @
MITSUBISHI
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M74ALS1622P

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED)

FUNCTION TABLE (note 1)

Note 1: Input pins

|
o Output pins (inverted output)
*

In this case, data can be latched with the procedure shown below

(1) Apply the data to be stored to A or B. (OCag and OCga must be equally high or
equally low)

(2) Set OCag high and OCga low respectively.

(3) Remove the data

Inputs Input / Output
OCosa OCpe A B
L L o 1
H H 1 o
H L H H
L H * *

(4) The data apphed in (1) 1s stored If voltage is applied to A or B in this condition, the

delwce may be damaged Change the status of OCag or OCga before applying
voltage

ABSOLUTE MAXIMUM RATINGS (Ta= -20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \%
2 Input voltage AB S— —0.5~47 v

OCag, OCga —0.5~+7 Y,
Vo Output voltage High-level state —0.5~+7 v
Topr Operating free-air ambient temperature range —20~-+75 c
Tstg Storage temperature range —65~-+150 T

RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
Min Typ Max

Vee Supply voltage 4.5 5 5.5 \"
Vin High-level input voltage 2 \
Vie Low-level input voltage 0.8 \"
Vou High-level output voltage 5.5 \"
lou Low-level output current 0 16 mA
Topr Operating free-air ambient temperature range —20 +75 c

ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)

Limits
Symbol Parameter Test conditions Unit
Min Typ*| Max
Vic Input clamp voltage Vec=4. 5V, lic=—18mA —1.5 \
lon High-level output current Vec=4.5V, Vo=5.5V 0.1 mA
lo,=8mA 0.25 0.4
Voo Low-level output voltage Vec=4.5V \"
loL=16mA 0.35 0.5
I Input current at maximum | A B Vec=5.5V, V,=5.5V 0.1 mA
voltage OCas OCsa Vce=5.5V, V=7V 0.1
1 High-level t A8 Voo=5.5V, V=2.7V 2 A
1gh-level input curren — =5. =2,
'“ e P OChe, OCon ceT 0] ”
A, B —0.1
e Low-level input current — Vee=5. 5V, V,=0. 4V mA
OCas, OCga —0.1
lccH Supply current, all outputs high Vee=5. 5V 8 12 mA
lcel Supply current, all outputs low Vee=5.5V 12 18 mA
lccz Supply current, all outputs disabled Vec=5.5V 9 13 mA

* : All typical values are at Vcc =5V, Ta=25°C .
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M74ALS1622P

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vec=4.5~5.5V (Note 2)
C_=50pF
Symbol Parameter - P Unit
R_.=680Q
Ta=0~70C Ta=—20~+75C
Inputs | Outputs| Min Typ *| Max Min Typ*| Max
1, 15 26 50 15 26 51
PLH ‘ AB | BA ns
tonL 8 25 40 8 25 41
1, P 12 19 40 12 19 41
PLH Propagation time . OCga A ns
tpmL ‘ 15 37 60 15 37 61
t 15 24 45 15 24 46
oL ‘ OCas | B ns
teHL 15 39 60 15 39 61
% : All typical values are at Vgc =5V, Ta=25°C.
Note 2: Measurement circuit . (1) The pulse generator (PG) has the following characteristics:
INPUT Vee Vee OUTPUT PRR<1MHz
T : T %RLI tr=2ns, t{=2ns
PG DUT Vip=3.5V, V, =0.3V
J‘C duty cycle=50%

50Q L
J, T Zo=500

(2) Cgincludes probe and jig capacitance.

TIMING DIAGRAM (Reference level = 1.3V)

A, B (INPUT) _[ \
_/ OCas _/—% X

[

Sl

B, A (OUTPUT) B (OUTPUT)
teHL teLn tenL teLH
=X b
A (OUTPUT)
tpHL tPLH
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M74ALS1623P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED)

DESCRIPTION PIN CONFIGURATION (TOP VIEW)
The M74ALS1623P is a semiconductor integrated circuit
consisting of eight bus transmitter/receiver circuits with OUTPUT NS
3-state noninverted outputs. CONTROL OCas — E D R vee ouTPUT
A~ 2] [15] — GCan conTROL
INPUT
FEATURES %2 - EHS 31@ -
® Low-power version of M74ALS623P
® Two-way transmission or isolation between two 8-bit As - [4] [17] — B2
data
® High fan-out (lo. = 16MA, lon= —15mA) neursy | A4 B ie] -~ e
® Wide operating temperature range (Ta= —20~ + 75°C) As +> E l_!_s] “* B4 ureuts
. A - Ql.]' INPUTS
APPLICATIONS s =[] e - o5
General purpose, for use in industrial and consumer a7« [BHD 13] - B6
digital equipment.
Ag +* EﬁLE -+ By
FUNCTIONAL DESCRIPTION ano  [ig] 1] « B8

The inputs and outputs are mutually connected to form
two-way buffers with 3-state noninverted outputs. Outline 20P4

The input/output direction is controlled by OCag and
OCga.

When OCag and OCga are high, pins A are made the in-
put pins and pins B are made the output pins. When
OCag and OCgh are low, B are made the input pins and A
are made the output pins. When OCag is low and OCga
is high, both A and B are in the high-impedance state
and A and B are isolated. Latch operation is possible
when OCag is high and OCga is low.

CIRCUIT SCHEMATIC (EACH BUFFER)

AW

7

xw
o
»l
L)

x

¥,

¥,
X
g

M

! [ > 3 L ! Vee
30k 15k 50k 30k3 38k 30k 50
45k b
e,
7 < _rg
L rj
e+t ‘
1“

30k

1

TO EACH BUFFER

30k 240k 8k 30k$45k315k3 350k 30k¥ 28k 230k 50
1 [

OCga O- N
° oL x
5k 30k3
. -0 GND
- '¥’ ¥ TO EACH BUFFER
UNIT:
MITSUBISHI
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M74ALS1623P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED)

FUNCTION TABLE (Note 1) Note 1: | :
Inputs Input ~Output 2 .
OCga OCas A B * -

L L (o] I

H H | (o]

H L z z

L H * *

Input pins

¢ Output pins (noninverted output)

High-impedance state (A and B are isolated)
In this case, data can be latched with the procedure shown below.

(1) Apply the data to be stored to A or B (OCag and OCga must be equally high or
equally low.)

(2) Set OCag high and OCga low respectively.
(3) Remove the data. .
(4) The data applied in (1) is stored. If voltage is applied to A or B in this condition, the

de;/ice may be damaged. Change the status of OCag or OCga before applying
voltage.

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \Y
A B —0.5~+5.5 v
vV, Input voltage —
OCags OCga —0.5~+7 \
Vo Output voltage . High-level state or high-impedance state —0.5~+5.5 \
Topr Operating free-air ambient temperature range —20~-+75 T
Tstg Storage temperature range —65~-+150 ‘C
RECOMMENDED OPERATING CONDITIONS
Limits
Symbol Parameter Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 A%
Vin High-level input voltage 2 \
Vi Low-level input voltage 0.8 \
lon High-level output current 0 —15 mA
loL Low-level output current 0 16 mA
Topr Operating free-air ambient temperature range —20 +75 c
ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)
X Limits
Symbol Parameter Test conditions - Unit
Min Typ *| Max
Vic Input clamp voltage Vce=4.5V, liIc=—18mA —1.5 \%
lon=— . .
Von High-leve! output voltage Vec=4.5V oH 3mA 2.4 3.2 v
lon=—15mA 2.0
‘ lo,=8mA . .
Voo Low-level output voltage Vec=4.5V o= m 0-25 0.4 v
lo,=16mA 0.35 0.5
Input current at maximum| ©OCaes OCsa Vce=5.5V, V\=7.0V 0.1
b voltage mA
A, B Vce=5. 5V, V,=5. 5V 0.1
™ High-level input current OCae: OCsn Vee=D5.5V, V,=2. 7V 20 uA
(Note2) | A,B 20
OCapg OC —0.
e Low-level input current AB e Vec=b5.5Y, V,=0. 4V 0.1 mA
(Note 3) | A, B v —0.1
lo Output current Vee=D5. 5V, Vo=2. 25V —30 —112 mA
lcch Supply current, all outputs high Vee=5.5V 20 30 mA
lccL Supply current, all outputs low Vec=5.5V 23 34 mA
lccz Supply current, all outputs disabled Vec=5.5V 26 38 mA

* : All typical values are at Voo =5V, Ta=25°C

Note 2' For A and B, Iy includes off-state high-level output current lozn.

Note 3: For A and B, I;. includes off-state low-level output current loz..
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M74ALS1623P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vec=4.5~5.5V (Note 4)
C_=50pF
Symbol Parameter R;=500Q Unit
R,=500Q
Ta=0~70C Ta=—20~-+75C
Input | Output | Min Typ ™| Max Min Typ *| Max
t, 4 9 15 4 16
- A 8 4 9 15 4 16 ne
t
PHL Propagation time 7 p 5 n by
t
PLH B A ns
tenL 4 9 15 4 9 16
—_— 8 15 27 8 15 28
tezn Output enable time : OCon| A ns
toz 8 16 27 8 16 28
teHz —_ 3 10 23 3 10 24
Output disable time OCga A ns
tpLz 4 13 28 4 13 29
tpzn . 8 16 24 8 16 25
Output enable time OCap B ns
tezL 8 18 30 8 18 31
3 14 23 3 14 24
tenz Output disable time OCas B ns
toLz 4 17 28 4 17 29
% - All typical values are at Vgc =5V, Ta=25°C
Note 4: Measurement circuit (1) The pulse generator (PG) has the following characteristics: Parameter S
' <
INPUT Voo OUTRUT g 7y PRR=1MHz ten | Open
T s, tr=2ns, tf=2ns [ Open
. A, Vie=3.5V, V,(=0.3V tozi Open
. PG DUT duty cycle=50% v tezL Closed
50Q C.2 R, Zo=50Q L Open
;I-r teLz Closed
(2) Cincludes probe and jig capacitance.

TIMING DIAGRAM (Reference level =1.3V)

A, B (INPUT) N OChs 7l )K

B, A (OUTPUT) B (OUTPUT) ,
0.3V
m tenL tpze teLz 0.3y
N\ X
B (OUTPUT)
tpzh terz

.|

OCga k

A (OUTPUT) ,4:\/ ,

tPZL tpLz

A (OUTPUT)

tezn tehz
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M74ALS1640P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED)

DESCRIPTION _ [ PIN CONFIGURATION (TOP VIEW)
The M74ALS1640P is a semiconductor integrated circuit
consisting of eight bus transmitter/receiver circuits with D‘RECT,ON S
3-state inverted outputs. controL DIR — Em ) Vee
INPUT ]_ OUTPUT
A < 21D [15] -~ ©¢ controL
FEATURES il INPUT
® Low-power version of M74ALS640P az + B ig] « &
® Two-way transmission or isolation between two 8-bit A3+ E‘TF ﬂ - By
data :
® High fan-out (lo. = 16mA, lon = — 15mA) O'STP;JJ% Ag = E_g E B3
® Wide operating temperature range (Ta= —20~ + 75°C) As +> E_[g E] « B4 | ourPuTS)
INPUTS
APPLICATIONS ro = ZLLE - B
General purpose, for use in industrial and consumer A7 > E'TE E] <« Bg
digital equi t. _'hl"l_
igi quipmen Ag - E E .
FUNCTIONAL DESCRIPTION ano  [ig] ] L]« ee
The inputs and outputs are mutually connected to form
two-way buffers with 3-state inverted outputs. Outline 20P4
The input/output direction is controlled by DIR.
When DIR is high, pins A are made the input pins and
pins B are made the output pins. When DIR is low, B are FUNCTION TABLE ote 1
made the input pins and A are made the output pins. Inputs Input ./ Output
When OC is high, both A and B are in the high-impedance ocC DIR A B
state and A and B are isolated. L L ° ]
L H | o
H X z z
Note 1: | : Input pins
o: Output pins (inverted output)
Z :High-impedance state (A and B are isolated)
X : lrrelevant
CIRCUIT SCHEMATIC (EACH BUFFER)
1 ! ! ! ! ! 1 ? ? —O Ve
30k 340k 30k340k 30k 340k 8k 30k 340k 3 8k
20k
g | /[_{T 7k
DIR e £ oco e : >l
T r ‘\l 5k 3 I‘l $5K
30k 345k 50k  30k3 $8k $30k 3 350 l 503 30k$ BkZ 330k 350k 345kT30K
~
1 =
PN k- s AT R
AO fe I "\1 J/] N T\[ ;‘I, 1"1 L »f 0B
3
+ NF 3 TR
30k 30k
Yy Yy 2 ' Iy N 3 OGND
_% TO EACH BUFFER

TO EACH BUFFER
UNIT- @
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M74ALS1640P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED)

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \%
A, B —0.5~-+5.5 \%
V) Input voltage S—
DIR, OC —0.5~+7 \
Vo Output voltage High-level state or high-impedance state —0.5~-+5.5 \
Topr Operating free-air ambient temperature range —20~-+75 c
Tstg Storage temperature range —65~+150 C
RECOMMENDED OPERATING CONDITIONS
Limits
Symbol Parameter Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 \
Vin High-level input voltage 2 \Y
Vi Low-level input voitage 0.8 v
lon High-level output current 0 —15 mA
loL Low-level output current 0 16 mA
Topr Operating free-air ambient temperature range —20 | +75 C
ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)
Limits
Symbol Parameter Test conditions Unit
Min Typ ™| Max
Vic Input clamp voltage Vee=4.5V, ljc=—18mA —1.5 \
. lon=—3mA 2.4 3.2
Von High-level output voltage Vee=4.5V v
lon=—15mA 2.0
loL=8mA 0.25 0.4
Vou Low-level output voltage Vee=4.5V v
lo.=16mA 0.35 0.5
I Input current at maximum | BIR, OC Vee=5. 5V, Vee=7V 0.1 A
voltage A B Vee=D5.5V, Vcc=5. 5V 0.1
) DIR, OC 20
b High-level input current Vee=b.5V, \,=2.7V nA
(Note 2) | A, B 20
) DIR, OC —0.1
e Low-level input current Vee=5.5V, V,=0. 4V mA
(Note 3) | A, B —0.1
lo Output current Vee=5. 5V, Vo=2. 25V —30 —112 mA
lcch Supply current, all outputs high Vee=5.5V 16 22 mA
lceL Supply current, all outputs low Vee=b5. 5V 20 28 mA
lccz Supply current, all outputs disabled Vee=5.5V 21 31 mA

* : All typical values are at Vec =5V, Ta=25°C

Note 2: For A and B, I)4 includes off-state high-level output current lozp.
Note 3: For A and B, | includes off-state low-level output current loz.
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M74ALS1640P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED)

SWITCHING CHARACTERISTICS .

Test conditions/Limits
Vce=4.5~5.5V (Note 4)
C_=50pF
Symbol Parameter R:=500Q Unit
R,=500Q
Ta=0~70C Ta=—20~+75C
Inputs |Outputs| Min Typ *| Max Min | Typ *| Max
t 4 6 17 4 6 18
PLH Propagation time A, B B, A ns
teHL 3 6 n 3 6 12
R 5 12 23 5 12 24
trzn Output enable time oc A B ns
tpze 10 18 27 10 18 28
t — 3 6 13 3 6 14
Phz Output disable time ocC A B ns
teLz 4 7 21 4 7 22

*: All typical values are at Voc =5V, Ta=25°C.

Note 4: Measurement circuit

(1) The pulse generator (PG) has the following characteristics: Parameter S,
< .
INPUT  Vec  OUTPUT ¢ 7v PRR=1TMHz teuw | Open
T s tr=2ns, tf=2ns [ Open
% R Vin=3.5V, V, =0.3V tezn Open
Fe dl duty cycle=50% tpzL Closed
50 C.3R; Zo=500 teng | OPen
l toLz Closed
(2) Gt includes probe and jig capacitance.
TIMING DIAGRAM (Reference level =1.3V)
A, B (INPUT) N oc
B, A (OUTPUT) B, A (OUTPUT) 0.3v
terL teLH m tpHz
ocC }

B, A (OUTPUT) Z! 0.3v
tezL L_J (.

teLz

MITSUBISHI
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M74ALS1641P

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (NONINVERTED)

DESCRIPTION

The M74ALS1641P is a semiconductor integrated circuit
consisting of eight bus transmitter/receiver circuits with
noninverted open collector outputs.

FEATURES

® Low-power version of M74ALS641P

® Two-way transmission or isolation between two 8-bit
data

® Open collector output

® High fan-out (loL = 16mA)

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

The inputs and outputs are mutually connected to form
two-way buffers with noninverted open collector
outputs.

The ihput/output direction is controlled by DIR.

When DIR is high, pins A are made the input pins and
pins B are made the output pins. When DIR is low, B are
made the input pins and A are made the output pins.

When OC is high, both A and B become high and A
and B are isolated.

The functions and pin connections of this device are
identical to those of M74ALS1645P but since open col-
lector outputs are provided, the high-level output im-
pedance can be freely selected with an external load
resistor.

B

9

jE)

)

|

B

B

m|

ER
7] -
1] - &

Vee

—— OUTPUT
OC CONTROL
INPUT

By
B2

B3

Ba
\, oUTPUTS/

|
Bs NPUTS

Bs

By

% : OPEN COLLECTOR OUTPUT

PIN CONFIGURATION (TOP VIEW)
DATA \_
Wi on - S

Al E * k
re o 15 %
A3 +> E-—T.E*‘ *@-l-
s~ B
Ag +> E S
o O %
N st
ng +» B
GND E *
Outline 20P4

FUNCTION TABLE (note 1)

Inputs Input /" Qutput
oc DIR A B
L L o I
L 1 [e]
H X H H
Note 1: | Input pins
O . Output pins (noninverted output)
X : lIrrelevant

CIRCUIT SCHEMATIC (EACH BUFFER)

—0 Vec
30K 45K3 2 250k 30;% r/gk
15K
A
o ¢ p
] 9k
7ET ; 30k
] ¥ TO EACH BUFFER
[ -
30k $ 40k S 20k| 3 30k $ a0k 8k 330k 50kZ 2 345k $30k
J15K]
DIR O— K¢ - o8
Lo Lo
Calal
9k
$30k x
: OGND
¥ TO EACH BUFFER
UNIT. @
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M74ALS1641P

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (NONINVERTED)

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \
A, B —0.5~+7 \Y%
V, Input voltage DIF. 56 0.5—47 v
Vo Output voltage High-level state —0.5~+7 v
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~+4150 c
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
Min Typ Max
Vece Supply voltage 4.5 5 5.5 v
Vin High-level input voltage 2 \
Viu Low-level input voltage 0.8 v
Vou High-level output voltage 5.5 \"
loL Low-level output current 0 | 16 mA
Topr Operating free-air ambient temperature range —20 +75 c
ELECTR'CAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)
Symbol Parameter Test conditions Limits Unit
Min Typ*| Max
Vic Input clamp voltage Vee=4.5V, lic=—18mA —1.5 \
lon High-level output current Vcec=4.5V, Vo=5.5V 0.1 mA
VoL Low-level output voltage Vee=4.5V lo.=8mA 0.25 0.4 v
lo,=16mA 0.35 0.5
) Input current at maximum | _DIR, OC Veo=5.5V Vi=7v 0.1 mA
voltage A B V,=5.5V 0.1
b High-level input current DIR, OC Vce=>5.5V, V,=2.7V 20 uA
' A B 20
e Low-level input current DIR, 0C Veo=5. 5V, V,=0. 4V —0.1 mA
A B —0.1
lecH Supply current, all outputs high Vce=5.5V 18 27 mA
lccL Supply current, all outputs low Vee=5.5V 31 mA
leez Supply current, all outputs disabled Vee=5.5V 23 35 mA
% : All typical values are at Vgc =5V, Ta=25°C.
MITSUBISHI
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M74ALS1641P

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (NONINVERTED)

SWITCHING CHARACTERISTICS

Test conditions
Vcc=4.5~5.5V (Note 2)
C.=50pF
Symbol Parameter - P Unit
R_=680Q
Ta=0~70C Ta=—20~-+75C
Inputs [Outputs| Min Typ *| Max Min Typ ™| Max
t 12 31 50 12 31 51
PLH AB | BA ns
tenL 8 22 40 8 22 41
Propagation time
teLH — 12 18 40 12 18 41
OC,DIR A,B ns
teHL 15 36 60 15 36 61
*: All typical values are at Voo =5V, Ta=25°C.
Note 2: Measurement circuit (1) The pulse generator (PG) has the following characteristics:
INPUT Vee Ve OUTPUT PRR=1MHz
T tr=2ns, t{=2ns
T R, r f
PG ouT Vi=3.5V, V,,=0.3V
duty cycle=50%
50Q CL
”L l Z6=50Q
(2) Cgincludes probe and jig capacitance.
TIMING DIAGRAM (Reference level = 1.3V)
oc x
A, B (INPUT) 7{ X: R 7[
B.A (OUTPUT) B, A (QUTRUT)
— t,
teLh teL s teun
DIR ! \
teLH
A (OUTPUT)
teHL
B,(OUTPUT)
| ten teLn
MITSUBISHI
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M74ALS1642P

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED)

DESCRIPTION _ _ _ [PIN CONFIGURATION (TOP VIEW)
The M74ALS1642P is a semiconductor integrated circuit
consisting of eight bus transmitter/receiver circuits with DIRECTION S
inverted open collector outputs. CONTROL or =[5~ —® [ Voo o
- Al - E—T&: IE « oc ?&rﬁROL
FEATURES 3
® Low-power version of M74ALS642P Az > E‘Tﬁ *ml_LL_Bl +* B
® Two-way transmission or isolation between two 8-bit A3 E_Tﬁ E - B
data *
® Open collector output oNeuTS) | Aq < [T = 6] « es
® High fan-out (lo. = 16mA) ' As +» [6]45] 15] « B4
. * OUTPUTS/
® Wide operating temperature range (Ta= —20~ + 75°C) A < E *ﬂ I E -s [ INPUTS
6 . 5
*
APPLICATIONS a7+ B5 Ll_—aj « Bg
General purpose, for use in industrial and consumer "E * —
digital equipment. As F&f_a]_tj B7
ano  [ig) 1] «> B8

FUNCTIONAL DESCRIPTION

%*: OPEN COLLECTOR OUTPUT

The inputs and outputs are mutually connected to form Outline 20P4
two-way buffers with inverted open collector outputs.
The input/output direction is controlled by DIR.
When DIR is high, pins A are made the input pins and FUNCTION TABLE (ote 1
pins B are made the output pins. When DIR is low, B are Inputs Input ./ Output
made the input pins and A are made the output pins. ocC DIR A B
When OC is high, both A and B become high and A L L o )
and B are isolated. L " | 3
The functions and pin connections of this device are " X a H
identical to those of M74ALS1640P but since open col-
lector outputs are provided, the high-level output im-  Noe™: 1+ Input pins
pedance can be freely selected with an external load O - Output pins (inverted output)
resistor. X : lrrelevant

CIRCUIT SCHEMATIC (EACH BUFFER)

4 L ! ! q —O Ve
30k $ 40k S 8k 30k $ 40k 3 8k 30kj_ik<é %:SOK 30k jBk
3 1 p—
7k 7k
oG o F Lse P >F ne ¢
& 9k
5k I 35k J\l 1 30k

. ¥y
'j TO EACH BUFFER
S I l . > < I ‘
2 30k 2 40k 3 20k| 3 30k 3 [40k %\ik %:BOK T 50k $ 45k 3 30k
DIR O— ¢ | pf 0B
y Y ng 30k X
- ¥ : OGND
¥ TO EACH BUFFER

UNIT: @
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M74ALS1642P

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED)

-ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 Y,
A, B —0.5~++7 Y
v, Input voltage —
DIR, OC —0.5~+7 v
Vo Output voltage High-level state —0.5~+7 Y
Topr Operating free-air ambient temperature range —20~+75 C
Tstg Storage temperature range —65~+150 c
RECOMMENDED OPERATING CONDITIONS
Limits
Symbol Parameter Unit
Min Typ | Max
Vece Supply voltage 4.5 5 5.5 \%
Vin High-level input voltage 2 v
Vie Low-level input voltage 0.8 v
Vou High-level output voltage 5.5 v
loL Low-level output current 0 16 mA
Topr Operating free-air ambient temperature range —20 +75 c
ELECTRlCAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)
Limits
Symbol Parameter Test conditions Unit
Min Typ *| Max
Vic Input clamp voltage Vcc=4.5V, lic=—18mA —1.5 \Y
lon High-level output current Vee=4.5V, Vo=5.5V 0.1 mA
. =8mA 0.2 0.
VoL Low-level output voltage Vee=4.5V lo.=8m 5 4 Vv
lo,=16mA 0.35 0.5
1 Input current at maximum DIR, OC Vee=5. 5V V=TV 0.1 mA
voltage A B V,=5.5V 0.1
I High-level input current DIR, 00 Voe=5.5V, V,;=2.7V 20 A
igh-level input curren =5.5V, V,=2.
H AB cc 1 20 ~“
DIR, OC —0.1
e Low-level input current Vee=5. 5V, V,=0. 4v mA
A B —0.1
lcen Supply current, all outputs high Vce=5.5V 8 13 mA
lcoL Supply current, all outputs low Vce=5.5V 12 18 mA
lccz Supply current, all outputs disabled Vce=5. 5V 9 14 mA
* : All typical values are at Vo =5V, Ta=25°C.
MITSUBISHI
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M74ALS1642P

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vec=4.5~5.5V (Note 2)
C_=50pF
Symbol Parameter v P Unit
R_=680Q
Ta=0~70C Ta=—20~+75C
Inputs |Outputs| Min Typ *| Max Min Typ ™| Max
t 15 25 50 15 25 51
- AB L BA 8 25 40 8 25 | 4 ne
tene Propagation time
[ L 12 16 40 12 16 41
OC,DIR A,B ns
tonL 20 39 70 20 39 71

* : All typical values are at Vec =5V, Ta=25°C.

Note 2. Measurement circuit (1) The pulse generator (PG) has the following characteristics:

INPUT Vece Vee OUTPUT PRR=1MHz
T tr=2ns, t{=2ns '
A Vin=3.5V, V, =0.3V
PG DuUT .
-I_ duty cycle=50%
50Q J; l CL Zo=50Q
(2) C includes probe and jig capacitance.
TIMING DIAGRAM (Reference level = 1.3V)
A, B (INPUT) 5o

B, A (OUTPUT) B, A (OUTPUT)
tow m tor M

R —
A (OUTPUT)
tpHL
B (OUTPUT)
tenL (PLH

MITSUBISHI
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M74ALS1643P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT

DESCRIPTION

The M74ALS1643P is a semiconductor integrated circuit
consisting of eight bus transmitter/receiver circuits with
inverted and noninverted 3-state outputs.

FEATURES

@ Low-power version of M74ALS643P

® Two-way transmission or isolation between two 8-bit
data

® High fan-out (lo. = 16mA, lop= —15mA)

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION
The inputs and outputs are mutually connected to form
two-way buffers with inverted and noninverted 3-state
outputs.
The input/output direction is controlled by DIR.
When DIR is high, pins A are made the input pins
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FUNCTION TABLE (Note 1)

and pins B are made the output pins. When DIR is Inputs Input ~ Output
low, B are made the input pins and A are made the oc DIR A B
output pins. When OC is high, both A and B are in the L L o) )
high-impedance state and A and B are isolated. L H | o
H X z z
Note 1: | . Input pins
9 : Output pins (noninverted output)
O : Output pins (inverted output)
Z : High-impedance state (A and B are isolated)
X 1 lrrelevant
CIRCUIT SCHEMATIC (EACH BUFFER)
N . ‘ R O Voo
30j:Jg 20k ¥30kF 40k 30k g 8k 30k F40k: £ 8k
40k
DIR O f¢ S0 h
WK‘ J} '\‘ E F5Kk ]‘1 £5Kk "‘]
30k, ' 8k 30k 503 50. 30kE BkF 3ok
250k 3 3 b % 3 7 230k #%
45K 304 ] .L —1 > sou Fisid4s
e ST LT [peHios
VY . W 2ol k| k[ 2 T ‘}‘ | r 3
30k 40k 30k
d ‘ O GND
T T '!HL 3 T T TO EACH BUFFER
TO EACH BUFFER
UNIT: @
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MITSUBISHI ALSTTLs

M74ALS1643P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT

ABSOLUTE MAXIMUM RATINGS (Ta= -20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 v

A, B —0.5~+5.5 \"
v | Input voltage DIR, OC —0.5~+7 v
Vo Output voltage High-level state or high-impedance state —0.5~—+5.5 \%
Topr Operating free-air ambient temperature range —20~+475 ‘Cc
Tstg Storage temperature range —65~+150 c

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Limits Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 \
Vin High-level input voltage 2 v
Viu Low-level input voltage 0.8 \"
lon High-level output current 0 —15 mA
lov Low-level output current 0 16 mA
Topr Operating free-air ambient temperature range —20 +75 T

ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)

Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
Vic Input clamp voltage Veec=4.5V, ljc=—18mA —1.5 v
=— 2.4 . 2
Vow High-level output voltage Vec=4.5V low 3mA 3 \
lon=—15mA 2.0
loL,=8mA 0.25 0.4
VoL Low-level output voltage Vec=4.5V v
loL=16mA 0.35 0.5
I Input current at maximum |_DP!R: OC Veo=5.5V V=7V 0.1 A
voltage A B V,=5.5v 0.1
! High-level input current DIR, 00 Vee=5. 5V, V|=2. 7V 20 A
™ igh-level inpu cc=9. OV, V,=2. H
(Note2)| AB 20
] DIR, OC . —0.1
e Low-level input current Vcc=5. 5V, V,=0. 4V mA
(Note3)| A, B —0.1
lo Output current Vee=5.5V, Vo=2. 25V —30 ~112 mA
locH Supply current, all outputs high Vee=5.5V ' 19 26 mA
lccL Supply current, all outputs low Vee=b5. 5V 22 32 mA
lcez Supply current, all outputs disabled Vee=5.5V 24 35 mA
* : All typical values are at Vo =5V, Ta=25°C.
Note 2: For A and B, iy includes off-state high-level output current lozn.
Note 3: For A and B, I, includes off-state low-level output current loz..
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M74ALS1643P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vec=4.5~5.5V (Note 4)
C_=50pF
Symbol Parameter R;=500Q Unit
R>=500Q
Ta=0~70C Ta=—20~+75C
Input | Output | Min Typ™*| Max Min Typ™ | Max
t, 4 6 13 4 6 14
PLH A B ns
tenL o 11 3 12
Propagation time 7 P 2 ”
t
PLH B A ns
tenL 4 9 13 4 14
trzn _ 10 16 25 10 16 26
Output enable time ocC A ns
tezL 13 17 29 13 17 30
R 4 8 4
tprz Output disable time oc A 18 8 ® ns
teLz 4 10 21 4 10 22
— 5 12 23 5 12 24
tezn Output enable time oc B ns
tezL 10 18 27 10 18 28
terz Output disable time ocC B 6 18 3 6 14 ns
teLz 7 21 4 7 22
* . All typical values are at Vo =5V, Ta=25°C.
H t circuit . istics:
Note 4: Measurement circui (1) The pulse generator (PG) has the following characteristics: Parameter S
<
INPUT Voo OUTRUT g 7y PRRSTMHz teuw | OpeN
? T s, tr=2ns, tf=2ns tenL Open
. R Vie=3.5V, V, =0.3V - tezn Open
put duty cycle=50% teze Closed
) Open
50Q C.2 R, Z6=50Q tpuz 4
;L toLz Closed
(2)  Cincludes probe and Jig capacitance.
TIMING DIAGRAM (Reference level = 1.3V)
A, B (INPUT) -Z Bk oc x( -M .
—x teLn N
pLZ
B (OUTPUT) K A, B (OUTPUT) Xi =
tenL tezL 0.3v
[— L 10.3V
A (OUTPUT) A, B (OUTPUT) —
_/ / ~—
teLn tenL tezn terz
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M74ALS1644P

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT

DESCRIPTION ,
The M74ALS1644P is a semiconductor integrated circuit
consisting of eight bus transmitter/receiver circuits with
inverted and noninverted open collector outputs.

FEATURES

® Low-power version of M74ALS644P

® Two-way transmission or isolation between two 8-bit
data

® Open collector output

® High fan-out (loL = 16mA)

® Wide operating temperature range (Ta= —20~ +75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION .
The inputs and outputs are mutually connected to form
two-way buffers with inverted and noninverted open col-
lector outputs.

The input/output direction is controlied by DIR.

When DIR is high, pins A are made the input pins and
pins B are made the output pins. When DIR is low, B are
made the input pins and A are made the output pins.

When OC is high, both A and B become high and A
and B are isolated.

The functions and pin connections of this device are
identical to those of M74ALS1643P but since open col-
lector outputs are provided, the high-level output im-
pedance can be freely selected with an external load
resistor.
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FUNCTION TABLE (Note 1)

Inputs Input  Output
ocC DIR A B
L L 1
L H 1 o
H X H H
Note 1: | : Input pins
O : Output pins (noninverted output)
O : Output pins (inverted output)
X : Irrelevant

CIRCUIT SCHEMATIC (EACH BUFFER)

I t ! t t Vce
30k S 40k 2 20k 30k 30k 240k 28k
DIR O— oc j‘_
"\l 35k N
. S s L
30k 2 45k 230k2 8k 8k Z 30k 215k 245k
30k
AO— ¢ J S 50k 503 P OB
] o P
ii e < 9k 9k
2 30k 30k
! i . 4 OGND
% f % TO EACH BUFFER
TO EACH BUFFER
UNIT. @
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MITSUBISHI ALSTTLs

M74ALS1644P

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT

ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \Y

AB —0.5~+7 \%
v, Input voltage —

DIR, OC —0.5~+7 Y,
Vo Output voltage High-level state —0.5~+7 v
Topr Operating free-air ambient temperature range —20~-75 c
Tstg Storage temperature range —65~+150 C

RECOMMENDED OPERATING CONDITIONS

Limits
Symbol Parameter Unit
. Min Typ Max
Vee Supply voltage 4.5 5 5.5 \%
Vin High-level input voltage 2 v
Vio Low-level input voltage 0.8 v
Von High-level output voltage 5.5 \
lovL Low-level output current 0 16 mA
Topr Operating free-air ambient temperature range —20 “+75 c
ELECTRICAL CHARACTERISTICS (Ta= —20~ +75°C, unless otherwise noted)
Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
Vic Input clamp voltage Vcc=4.5V, liIc=—18mA —1.5 \%
lon High-level output current Vcc=4.5V, Vo=5.5V 0.1 mA
lo,=8mA 0.25 0.4
VoL Low-level output voltage Vec=4.5V \
lo,=16mA 0.35 0.5
i A B V,=5.5V 0.1
1 Input current at maximum _ Veo=5.5V ! mA
voltage DIR, OC V=7V * 0.1
1 High-level input t A B Vee=5.5V, V;=2.7V 20 A
1gh-level input curren — =5.5V, V,=2.
" 9 DIR, OC e ' 20 8
A, B —0.1
I Low-level input current — Vee=b5. 5V, V,=0. 4V mA
DIR, OC —0.1
lecch Supply current, all outputs high Vec=5. 5V 16 23 mA
lecL Supply current, all outputs low Vee=5.5V 20 28 mA
lccz Supply current, all outputs disabled Vcc=>5.5V 18 25 mA

* : All typical values are at Vec =5V, Ta=25°C.
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M74ALS1644P

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vece=4.5~5.5V (Note 2)
§ C_=50pF
Symbol Parameter - P Unit
RL=500Q
. Ta=0~70C Ta=—20~+75C
Input | Output | Min Typ™| Max Min Typ™*| Max
t 15 24 50 15 24 51
PLH A B ns
tenL 8 23 40 8 23 41
t 15 26 50 15 26 51
PLH B A ns
teHL 8 20 32 8 20 33
t _ 12 19 37 12 19 38
tPLH oc A 15 32 60 ns
61
PHL Propagation time 15 32
t J— 12 16 33 12 16 34
PLH oc B ns
teHL 18 36 60 18 36 61
t, 10 17 30 10 17 31
— DIR A ‘ ns
teHL 12 32 60 12 32 61
4 15 24 45 15 24 46
e DIR B ns
tene 18 38 65 18 38 66
* - All typical values are at Voo =5V, Ta=25°C
Note 2 Measurement circuit o (1) The pulse generator (PG) has the following charactenstics:

INPUT Vee Vce OUTPUT PRR<1MHz

T T ' tr=2ns, tf=2ns
R
Vin=3.5V, Vv, =0.3V

PG DUt

duty cycle=50%

50Q CL
,L T 20500

(2) Cuincludes probe and jig capacitance

TIMING DIAGRAM (Reference level =1.3V)

A, B (INPUT) z S DIR

=

teLn |

.
[
.

teLn
B (OUTPUT) A (OUTPUT)

tenL tonL

A (OUTPUT) ﬂl B (OUTPUT) T
[ teuL teHL teLn

——
—

ocC
teLn
A, B (OUTPUT)
PHL
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M74ALS1645P

OCTAL BUS TRANSCEIVER WITH 3-STATE GUTPUT (NONINVERTED)

DESCRIPTION

The M74ALS1645P is a semiconductor integrated circuit
consisting of eight bus transmitter/receiver circuits with
3-state noninverted outputs.

FEATURES

® Low-power version of M74ALS645P

® Two-way transmission or isolation between two 8-bit
data

® High fan-out (loL = 16mA, low = — 15mA)

® Wide operating temperature range (Ta= —20~ + 75°C)

APPLICATIONS
General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION

The inputs and outputs are mutually connected to form

two-way buffers with 3-state noninverted outputs.
The input/output direction is controlled by DIR.
When DIR is high, pins A are made the input pins and

pins B are made the output pins. When DIR is low, B are
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FUNCTION TABLE (Note 1)

made the input pins and A are made the output pins. Inputs Input ~ Output
When OC is high, both A and B are in the high-impedance oc DIR A B
state and A and B are isolated. ) L L o |
The M74ALS1245P, which, except for its name, is H | o
identical in all respects to the M74ALS1645P, is also hH x z Z
available.
Note1. 1 Input pins
O OQutput pins (noninverted output)
Z  High-impedance state (A and B are isolated)
X : lrrelevant
CIRCUIT SCHEMATIC (EACH BUFFER)
3 r 1 ¢ O Vce
30k 40k$20k| 330k S40k 30k$40KS 8Kk 30k 40k S8k
7k 7k
DIR O i< f<¢ oco ‘
0 2 .
30k345KS 15KS $30k38Kk $30k 503 | 508 S 30K$8KS 30k 315k 345k 30k
$50k ~___] SOKIEW
_Q—J'L = ;
_7 [P [ 7?__[‘\1'
AO 1+ N i K "\qr o Il »F 8
3E Zok b0 ) 16kS 33k :f—
% Rl SR s %
30k 30k
) ! l : O GND
A
¥y 3y A 4 % 4 O EACH BUFFER
TO EACH BUFFER
UNIT" @
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MITSUBISHI ALSTTLs

M74ALS1645P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED)

ABSOLUTE MAXIMUM RATINGS (Ta= -20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 v
\ A, B —0.5~+5.5 \%
nput voltage —
Vi P 9 DIR, OC —0.5~+7 \Y
Vo Qutput voltage High-level state or high-impedance state —0.5~+45.5 \"
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~+150 C
RECOMMENDED OPERATING CONDITIONS
Limits
Symbol Parameter Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 v
Vin High-level input voltage 2 v
Vi Low-level input voltage 0.8 v
lon High-level output current 0 —15 mA
low Low-level output current 0 ' 16 mA
Topr Operating free-air ambient temperature range —20 +75 c
ELECTRICAL CHARACTERISTICS (Ta=-20~ +75°C, unless otherwise noted)
Limits
Symbol Parameter Test conditions i Tyo* | Max Unit
Vic Input clamp voltage Vee=4.5V, lc=—18mA —1.5 \
X lon==—3mA 2.4 3.
Vou High-level output voltage Vee=4.5V on 3m 2 v
lon=—15mA 2.0
lo,=8mA 0.25 0.4
VoL Low-level output voltage Vec=4.5V oL 7 \Z
lo,=16mA 0.35 0.5
W Input current at maximum | DR OC Vee=5. 5V, Vi=7V 0.1 mA
voltage A, B Vece=5. 5V, V,=5. 5V 0.1
) ) DIR, OC 20
[ High-level input current Vee=b5.5V, V,=2.7V A
(Note2) | A/B , 20
) DIR, OC —0.1
e Low-level input current Vce=5.5V, V,=0. 4V mA
(Note 3) | A/B —0.1
lo Output current Vcc=D5. 5V, Vo=2. 25V —30 —112 mA
lcen Supply current, all outputs high Vge=5.5V 20 32 mA
lceu Supply current, all outputs low Vec=>5.5V 23 37 mA
lecz Supply current, all outputs disabled Vee=b5.5V 25 39 " mA

* @ All typical values are at Vec =5V, Ta=25°C.
Note 2 For A and B, | includes off-state high-level output current lozn.
Note 3: For A and B, I includes off-state low-level output current loz..
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M74ALS1645P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vee=4.5~5.5V (Note 4)
C_=50pF
Symbol Parameter R;=500Q Unit
R>=500Q
Ta=0~70C Ta=—20~+75C
Inputs |Outputs| Min Typ *| Max Min Typ*| Max
teLH 4 9 13 4 9 14
Propagation time A B B, A ns
teHL 4 9 13 4 9 14
t J— 10 16 25 10 16 26
Pz Output enable time ocC A, B ns
tezL 13 18 29 13 18 30
tenz ‘ — 4 7 18 4 7 19
QOutput disable time ocC A B ns
teLz 5 9 21 5 9 22

*: All typical values are at Vcc =5V, Ta=25°C.

Note 4: Measurement circuit (1) The pulse generator (PG) has the following characteristics: Parameter S,
=
INPUT Ve OUTRUT o 7y PRR=TMHz teen | Open
7 T S tr=2ns, ty=2ns ) ton Open
R Vie=3.5V, V,.=0.3V tpzn Open
| Closed
out duty cycle=50% teze
Open
50Q C.2R: Zo=50Q traz :
71; tpLz Closed

(2) G includes probe and jig capacitance
TIMING DIAGRAM (Reference level = 1.3V)

A, B (INPUT) N oc

0.3v
B, A (OUTPUT) B. A (OUTPUT)
m tehL tenz

e T

B, A (OUTPUT) m:_
. 3V
tezL terz| |

H
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CONTACT ADDRESSES FOR FURTHER INFORMATION

JAPAN

Electronics Marketing Division
Mitsubishi Electric Corporation
2-3, Marunouchi 2-chome
Chiyoda-ku, Tokyo 100, Japan

Telex: 24532 MELCO J

Telephone: (03) 218-3473
(03) 218-3499

Facsimile:  (03) 214-5570

Overseas Marketing Manager
Kita-ltami Works

4-1, Mizuhara, ltami-shi,
Hyogo-ken 664, Japan

Telex: 526408 KMELCO J
Telephone: (0727) 82-5131
Facsimile:  (0727) 72-2329

HONG KONG

Ryoden Electric Engineering Co., Ltd.

22nd fl., Leighton Centre

77, Leighton Road

Causeway Bay, Hong Kong

Telex: 73411 RYODEN HX
Telephone: (5) 7907021
Facsimile:  (852) 123-4344

TAIWAN

MELCO TAIWAN CO., Ltd.
6th fl., Chung-Ling Bldg.,
363, Sec. 2, Fu-Hsing S. Road,
Taipei, R.O.C.

Telephone: (704) 0247
Facsimile:  (704) 4244
US.A.

NORTHWEST

Mitsubishi Electronics America, Inc.
1050 East Arques Ave.

Sunnyvale, Ca 94086, U.S.A.

Telex: 172296 MELA SUVL
Twx: 910-339-9549
Telephone: (408) 730-5900
Facsimile:  (408) 730-4972

NORTH CENTRAL

Mitsubishi Electronics America, Inc.
799 North Bierman Circle,

Mt. Prospect, ILL 60056, U.S.A.
Telex:
Telephone:
Facsimile:

(312) 298-9223~8
(312) 298-9223~8

Mitsubishi Electronics America, Inc.
15612 HWY 7 #243
Minnetonka, MN 55345 U.S.A.

Telex: 291115 MELA MTKA
Telephone: (612) 938-7779
Facsimile:  (612) 938-5125

270636 MESA CHI-MPCT

NORTHEAST

Mitsubishi Electronics America, Inc.
200 Unicorn Park Drive

Woburn, MA 01801, U.S.A.

Telex: 951796 MELASB WOBN
Twx: 710-348-1229
Telephone: (617)938-1220
Facsimile:  (617) 938-1075

MID ATLANTIC

Mitsubishi Electronics America, Inc.
110 New England Ave. West
Piscataway, NJ 08854 U.S.A.

Telex: 833244 MESANJPWAY
Twx: 710-991-8584
Telephone: (201) 981-9256
Facsimile:  (201) 981-9256

SOUTHWEST

Mitsubishi Electronics America, Inc.
991 Knox St.

Torrance, CA. 90502, U.S.A.

Telex: 664787 MELA TRNC
Telephone: (213) 515-3993
Facsimile:  (213) 324-6578

SOUTH CENTRAL

Mitsubishi Electronics America, Inc.
3247 West Story Road,

Los Colinas Business Park

Irving, TX 75062, U.S.A.

Telephone: (214) 258-1266
Facsimile:  (214) 659-9313
SOUTHEAST

Mitsubishi Electronics America, Inc.

Town Ex. CTR. 6100 Glades Rd. #210

Boca Raton, Fl. 33433 U.S.A.
Twx: 510-953-7608

Telephone: (305) 487-7747
Facsimile:  (305) 487-2046

WEST GERMANY

Mitsubishi Electric Europe GmbH
Brandenburger Str. 40

4030 Ratingen 1, West Germany

Telex: 8585070 MED D
Telephone: (02102) 4860
Facsimile:  (02102) 486-115
U.K.

Mitsubishi Electric (U.K.) Ltd.
Centre Point, (18th Floor),
103 New Oxford St.,

London WC1, England, U.K.

Telex: 296195 MELCO G
Telephone: (01) (379) 7160
Facsimile:  (01) (836) 0699

AUSTRALIA

Mitsubishi Electric Australia Pty. Ltd.
73-75, Epping Road, North Ryde,
P.O. Box 1567, Macquarie Centre,
N.S.W., 2113, Australia

Telex: MESYD AA 26614
Telephone: (02) (888) 5777
Facsimile:  (02) (887) 3635
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