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TYPE DESIGNATION TABLE

MITSUBISHI ASTTLs

ASTTL SERIES TYPE DESIGNATION TABLE

Type designation Page Type designation ) Page
MT4AS00P 2—3 MT74AS1008AP 2—93
MT74AS02P 2—5 MT74AS1034AP 2—95
MT4AS04P 2—7 MT4AS1804P 2—97
MT74AS08P 2—9 M74AS1808P 2—-100
MT74AS20P 2—11 MT74AS1832P 2—103
MT74AS21P 2—13
MT4AS32P 2—15
M74A874P 2—17
MT74AS138P 2—21
MT4AS15TP 2—24
MT4AS158P 2—27
MT74AS240P 2—30
MT74AS241P 2—33
MT74AS244P 2—36
MT74AS245P 2—39
MT74AS257P 2—42
MT74AS258P 2—45
MT4AS313P 2—48
MT74AS374P 2—52
MT4AS533P 2—55
MT4AS534P 2—59
MT74AS620P 2—62

- MT4AS623P 2—65
MT4ASB40P 2—68
MT4ASB45P 2—71
MT74AST56P 2—74
MT4AST760P 2—77
MT4AS804BP 2—80
MT4AS808BP 2—83
MT4AS832BP 2—86
MT4AS1000AP 2—89
MT74AS1004AP 2—91
MITSUBISHI
ELECTRIC 1-3




MITSUBISHI ASTTLs

INDEX BY FUNCTION

INDEX BY FUNCTION (The devices without page number do not have data sheets in this databook. They will be developed

later.)

INVERTER, DRIVERS

. Specification (Max)
Propagation { Power | Low-level | High-level | Package
Function Description Type . o output output . Page
time dissipatjon current current outlines
(ns) (mw) (mA) (mA)
Hex lnverter M74AS04P 5 145 20 2 14P4 2—7
Hex Inverting Driver M74AS1004AP 3.5 149 48 48 14P4 2—91
Hex Driver M74AS1034AP 5 193 48 48 14P4 2—95
NAND GATES/DRIVERS
Quadruple 2-input Positive NAND M74AS00P 4.5 96 20 2 14P4 2—3
Gate/Driver M74AS1000AP 3.5 105 48 48 14P4 2—89
Triple 3-input Positive NAND Gate M74AS10P 4.5 72 20 2 14P4 —
Dual 4-input Positive NAND Gate M74AS20P 5 48 20 2 14P4 2—1N
8-input Positive NAND Gate M74AS30P 5 27 20 2 14P4 —
Hex 2-inout NAND Dri M74AS804BP 4 149 48 48 20P4 2—80
Sx erinpy rer M74AS1804P 4 149 48 48 20p4 | 2—97
AND GATES/DRIVERS
Quadruple 2-input Positive AND M74AS08P 5.5 132 20 2 14P4 2—9
Gate/Driver M74AS1008AP 5 129 48, 48 14P4 2—93
Triple 3-input Positive AND Gate M74AS11P 6 99 20 2 14P4 —
Dual 4-input Positive AND Gate M74AS21P 6 66 20 2 14P4 213
Hex 2-inout AND Dri M74AS808BP 5 193 48 48 20P4 2—83
ex 2-inpu river
P M74AS1808P 5 193 48 48 20P4 2—100
NOR GATES/DRIVERS
Quadruple 2-input Positive NOR Gate M74AS02P 4.5 1t 20 2 14P4 2—5
Triple 3-input Positive NOR Gate M74AS27P 5.5 94 20 2 14P4 —
’ M74AS805BP 4 176 48 48 20P4 -
Hex 2-input NOR Driver -
M74AS1805P 4 176 48 48 20P4 =
OR GATE/DRIVERS
Quadruple 2-input Positive OR Gate M74AS32P 5.8 146 20 2 14P4 2—15
Quadruple 2-input Positive OR Driver M74AS1032AP . 5.5 143 48 48 14P4 —
Hex 2-input OR Driver M74AS832BP 5.5 215 48 48 20P4 2—86
M74AS1832P 5.5 215 48 48 20P4 2—103
EXCLUSIVE OR GATE
I Quadruple 2-input Exclusive OR Gate M74AS86P 14P4 -
MITSUBISHI
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MITSUBISHI ASTTLs

INDEX BY FUNCTION

LINE DRIVERS

Output Specification (Max)
o o o 5 Propagation Power Low-level | High-level | Package
Function Description % gg Type time dissipation output output | L Page
b | 58 o) | ow) | Cmar | oA
{ — M74AS240P 6.5 413 64 15 20P4 2—30
N — M74AS241P 6.2 495 64 15 20P4 2—33
N — M74AS244P 6.2 495 64 15 20P4 2—36
Octal Buffer/Line Driver
— [ M74AS756P 19.5 440 64 — 20P4 2—74
— N M74AS757P 21 523 64 — 20P4 -
— N M74AS760P 18.5 517 64 - 20P4 2—77
N — M74AS245P 7.5 787 48 15 20P4 2—39
| — M74AS620P 7 671 64 15 20P4 2—62
— N M74AS621P 24 1040 64 — 20P4 —
— 1 M74AS622P 25 567 64 - 20P4 —
Octal Bus Transceiver N — M74AS623P 9 1040 64 15 20P4 2—65
| | M74AS638P 20 671 64 15 20P4 —
N N M74AS639P 22 847 64 15 20P4 —
| - M74AS640P 7 677 64 15 20P4 2—68
N - M74AS645P 9.5 820 64 15 20P4 2—71
N — M74AS646P 11 1161 64 15 24P4D -
Octal Bus Transceiver and 1 — M74AS648P 1M 1073 64 15 24PAD —
Register | - M74AS651 P n 1073 64 15 24P4AD —
N — M74AS652P 1 1161 64 15 24PAD —
I: With inverted output N: With noninverted output
J-K FLIP-FLOPS
Specification {(Max)
Function Description Type 2::[:2;13 di:::;iron L%“xlj;:aeuvtel ngzt-;l)i\:el % g ;‘/’.: F;au(::::se Page
current current | = o
(MHz) (mw) (mA) (mA)
Dual J-K Flip-Flop M74AS109P 105 94 20 2 iUy rees —
Dual J-K Flip-Flop M74AS112P 20 2 I IU]| 1epa —
f : Positive-going edge _L : Negative-going edge U : Active low-level
MITSUBISHI
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MITSUBISHI ASTTLs

INDEX BY FUNCTION

D-Type FLIP-FLOPS
Output Specification (Max)
Q Operating| Power |Low-level {High-level ° « | © | Package
Function Description g2 :g Type 'p 9 sissioation| UtPUL 3mput 2 g % outi 9 Page
35| ¢ requency |diSsIpation| vent | current S x | outlines
<al o (MHz) [ (mW) | (mA) [ (mA)
Dual D-Type Flip-Flop I'N | — M74AS74P 105 88 20 2 J’ 'U '|_|‘ 14P4 2—-17
Hex D-Type Flip-Flop N | — | m74As174P | 100 | 248 20 2 _[ U 16P4 -
Quadruple D-Type Flip-Flop N | — | mM74a8175P | 100 | 187 20 2 | F 1| 1epa -

- N M74AS374P | 125 | 704 48 15 _{ 20P4 | 2—52
Octal D-Type Flip-Flop - 1 M74AS534P | 125 | 704 48 15 _[ 20P4 | 2—59

— | N | m7anss7ap | 125 | 737 | a8 | 5 | £ 20P4 -

— | N | m7aass2ip 622 | 48 | 2a |} u4pap | —
10-Bit Bus Interface Flip-Flop

~ | 1 | mraassaze 622 | 48 a | £ 24paD | —

— N M74AS823P 48 24 J’ ‘U’ 24P4AD -
9-Bit Bus Interface Flip-Flop -

— [ M74AS824P 48 24 _{ '|_|' 24P4D —
8-Bit Bus Interface Flip-Flop — N M74AS825P 48 24 _{ “U" 24P4D -
Dual 4-Bit D-Type Flip-Flop — | N | m74nss7ap | 125 | ss0 48 15 | [ [ 24paD -

I: With inverted output N: With noninverted output I*N: With both inverted and noninverted output
I : Positive-going edge U : Active low-level
LATCHES
Output Specification (Max)
_ - 0S| & Propagation| Power |Low-level |High-level] 2 | .. | % |Package
Function Description 27 5] Type time |dissipation| OVtPUt | outeut | 'S ‘% 2 outlines Page
°3 @ ime  (dissipation) o\ rrent | current | S o
<a| ™ (ns) | (mw) | (mA) | (mA)

— | N | M74as373P | 11.5 | 550 48 15 ﬂ_ 20P4 | 2—48
Octal D-Type Transparent Latch — i M74AS533P 9 | 605 48 15 _ﬂ_ 20P4 2—55

- N M74AS573P | 11.5 | 583 48 15 1L 20P4 -

— | N | m7aassaip 12| 517 | 48 2 |1 24paD | —
10-Bit Bus Interface D-Type Latch -

— | 1| m74assazp 12| 53 | 48 | 20 |]] 24p4D | —
9-Bit Bus Interface D-Type Latch — N M74AS843P 13 | 506 48 24 _ﬂ_ "U' ]_|' 24P4D -
8-Bit Bus Interface D-Type Latch — | ~ | m74assasp 13 | 468 48 24 _ﬂ_ 'U' '|_[ 24P4D -
Dual 4-Bit D-Type Latch — | N | m74as873P |.11.5 | 710 48 15 (L 1| 24Pap -

I: With inverted output N: With noninverted output _n_ : Active high-level U : Active low-level
MITSUBISHI
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INDEX BY FUNCTION

SHIFT REGISTERS
Specification (Max)
o e Operating Power Low-level | High-level ? Package
Function Description Type o output output 2 . Page
. frequency | dissipation current current o | outlines
“(MHz) (mw) (mA) (mA)
. . . : M74AS299P 48 15 A 20P4 —
8-Bit Universal Shift/Storage Register
M74AS323P 48 15 S 20P4 —
4-Bit Bidirectional Universal Shift
. M74AS194P 80 330 20 2 A 16P4 —
Register -
A: Asynchronous S: Synchronous
SYNCHRONOUS COUNTERS
Specification (Max) _
X e Operating | Power | Low-level | High-level g, gg © | Package
Function Description Type o output output | > gg ? ) Page
frequency { dissipation current | current | = 6\32 o | outlines
(MHz) | (mW) | (mA) | (mA)
Synchronous Presettable 4-Bit Binary :
i . M74AS161P 75 292 20 2 _{- S| A 16P4 —
Counter with Direct Reset
Fully Synchronous Presettable 4-Bit
i M74AS163P 75 292 20 2 _,r S!S 16P4 —
Binary Counter .
Synchronous 4-Bit Up/Down Binary
M74AS163P 75 347 20 2 I S| — 16P4 —
Counter .
Synchronous 8-Bit Up/Down Counter
M74AS867P 50 1073 20 2 _/F S | A | 24P4D —
with Direct Reset
Fully Synchronous 8-Bit Up/Down
v =Y P M74AS869P 45 90 | 20 2 |f|s]|s|zpo| —
Counter
__F : Positive-going edge A: Asynchronous S: Synchronous
DATA SELECTORS/MULTIPLEXERS
Output é_ Specification (Max)
. - Q I £ Propagation|{ Power | Low-ievel | High-level | Package
Function Description 3 s o Type ) o output output : Page
& S :‘,; -g time dissipation current | current outlines
<af o | & (ns) | (mW) | (mA) | (mA)
N [ — | O M74ASI151P 15 165 48 15 16P4 —
8 to 1 Data Selector/Multiplexer
- I'N | — | M74AS251P 48 15 16P4 —
N — | O | M74AS153P 12.5 182 48 15 16P4 -
| — } O] M74As352P 13 154 48 15 16P4 -
Dual 4 to 1 Data Selector/Multiplexer -
- N — | M74AS253P 13.5 182 48 15 16P4 -
— i — | M74AS353P 12 171 48 15 16P4 —
N — | O] M74AS157P n 154 20 2 16P4 | 2—24
Quadruple 2 to 1 Data Selector/ t — | O | M74AS158P 10.5 124 20 2 16P4 2—27
Multiplexer — N — | M74AS257P 1 175 48 15 16P4 2—42
- | - | M74AS258P 10 139 48 15 16P4 2—45
adruple 2-Input Multiplexer with
Quadrup. P tplexerwi N | =~ |~ m74as208P | 1es 20 2 | wepa | —
Storage
Hex 2 to 1 Universal Muitiplexer — I*N | O M74AS857P 18 963 48 15 24P4D —
I: With inverted output N: With noninverted output 1+ N: With both inverted and noninverted output
MITSUBISHI
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INDEX BY FUNCTION

DECODER/DEMULTIPLEXER

Specification (Max)
£ tion D ioti T Propagation Power Low-level | High-tevel [ Package P
unction Description ype ) o output output ) age
time dissipation current current outlines
(ns) (mw) (mA) (mA)
3 to 8 Decoder/Demultipiexer M74AS138P 10 110 20 2 16P4 2—21
COMPARATOR
| 8-Bit Magnitude Comparator M74AS885P "17.5 1155 20 2 24p4D | — |
PARITY GENERATOR
I 9-Bit Parity Generator/Checker M74AS280P 12 193 T 20 [ 2 14P4 - I
CARRY GENERATOR )
{__32-Bit Look-Ahead Carry Generator | M7aas882P T 14 ] o8 20 [ 2 24P4D - ]

ALU

Specification (Max)

N i b ioti . T Power Low-level | High-level | Package P
unction Description ype o output output i age
dissipation current current outlines
(mw) (mA) (mA)
. . . . . M74AS181AP 1100 20 2 24P4D -
Arithmetic Logic Unit/Function Generator
M74AS881AP 1155 20 2 24P4D —

REGISTER FILE

Specification (Max)
Access | Write Power | Low-level | High-level | Package

Function Description Type Page
P P time time | dissipation output output outlines d
current current
(ns) (ns) (mw) | (mA) (mA)
Dual 16-By-4 Register File M74AS870P 15 22 1045 48 15 24P4D —

MITSUBISHI .
ELECTRIC
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SYMBOLOGY

SYMBOLOGY
Symbol Descriptions
CpL Load capacitance Externally connected load capacitance
fmax Maximum clock frequency Maximum input repetition frequency for normal operation.
F 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
lcc Supply current The current flowing into the Vge supply terminal of a circuit
lecL Low-level supply current Vcc current when the inputs are such that the output is low.
lccH High-level supply current Vce current when the inputs are such that the output is high.
lccz High-impedance supply Vcc current when the inputs are such that the output is in the high-impedance state.
current
¢ Forward current Forward diode current
L Input current at maximum The input current flowing when maximum voltage is applied to the IC input pins.
voltage
i High-level input current The current flowing into an input when a specified high voitage is applied.
e Low-level input current The current flowing out of an input when a specified low voltage is applied.
lo Output current The current flowing out of an output when that output is high-level and 2. 25V is
applied. o
lon High-level output current The current flowing into or out of an output which is in the high state.
loL Low-level output current The current flowing into an output which is in the low state
los Short-circuit output current The current flowing out of an output which is in the high state when that output is short
circuit to ground.
lozn Off-state high-level output The current flowing into a disabled 3-state output with a specified high output voltage
current applied
lozL Off-state low-ievel output The current flowing out of a disabled 3-state output with a specified low output voltage
current applied
I+ Threshold current Current which flows when the threshold voltage is applied to the input
lr+ Positive threshold current Current which flows when the positive threshold voltage is applied to the input
br— Negative threshold current Current which flows when the negative threshold voltage is applied to the input
L Indicates the low logic level Used in voltage and current suffixes to indicate the low potential level
(o] Indicates output
Pg 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 The temperature of the environment surrounding an IC
temperature
tr Falltime Time required to fall from the high to the low logic level
th Hold time The required hold time for specified input after an input has changed
Topr Operating temperature The ambient temperature range for normal operation
tpd 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.
terL Propagation delay time, Amount of time required from a change of input signal until the output changes from
high-to-low-level output high to low.
terz Qutput disabie time from Amount of time required from a change of input signal until the output changes from
High level high to high-impedance.
teLn Propagation delay time, Amount of time required from a change of input signal until the output changes from
low-to-high-level output low to high.
teLz Qutput disable time from Low Amount of time required from a change of input signal until the output changes from

level

{ow to high-impedance.

MITSUBISHI
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SYMBOLOGY

Symbol Descriptions

tw Pulse width

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

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

tezL Output enable time to Low Amount of time required from a change of input signal until the output changes from
level high-impedénce 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 an input before a particular input may be changed.

Vce Supply voltage The voltage applied to the Ve pin.

Vee Base-emitter voltage

Ve Forward voltage Forward voltage applied to a diode

Vi Input voltage Voltage applied to an input

Vic input clamp voltage The forward voltage applied to an input clamping diode.

Vin High-level input voltage The range of input voitages that represents a logic high in the syétem.

Vio Low-level input voltage The range of input voltages that represents a logic low in the system.

Vo Output voltage Volitage 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

Ve Pulse amplitude The voltage difference between the low level and high level of a pulse.

Vr Threshold voltage The input voltage at which the output changes

Vr+ Positive-going threshold The threshold voltage at which the output changes when the input is changing from low
voltage to high.

Vi— Negative-going threshold The threshold voltage at which the output changes when the input is changing from
voitage 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.

1’ 0 : MITSUBISHI
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MITSUBISHI ASTTLs

ASTTL TECHNOLOGY

INTRODUCTION
User demands for higher speeds and lower power dis-
sipation in standard logic ICs has resulted in increased
use of high-speed STTL (Schottky TTL) and low power
LSTTL (low power Schottky TTL) moving away from
TTL (transistor transistor _Iogic)A

However, to meet increasing demands for even high-
er speeds and lower power dissipation, Mitsubishi Elec-
tric has begun marketing the next generation of TTL
ICs: ALSTTL (advanced low power Schottky TTL)
since 1985, and now ASTTL (advanced Schottky TTL),
which has higher speeds and lower power dissipation
than STTL. When completed, the full lineup will consist
of approximately 90 devices.

This section will explain the processing, basic circuit,
and electrical characteristics of ASTTL devices.
1. ASTTL Processing
The increased speed and decreased power dissipation
of ASTTL is mostly achieved through improved produc-
tion processes. Propagation time is the amount of time
necessary for charging and discharging parasitic
capacitance within the IC, and is proportional to the pro-
duct of resistance and parasitic capacitance. In ASTTL,
improved propagation time must be realized by de-
creaseing the parasitic capacitance, as the resistance of
ASTTL is set at 2 to 3 times larger than that of STTL.

The following processes are employed in ASTTL to
reduce parasitic capacitance: :
@ Saturation controt with Schottky barrier diodes.
® Oxide film separation.
@ Finer patterns.
The processing of ASTTL and ALSTTL are almost the

SiO2

SiO2

SBD . p(SUBSTRATE)
CROSS SECTION

Fig. 1 Typical transistor configuration of ASTTL

same, but finer patterns have been developed for
ASTTL. The minimum size of the ASTTL pattern is
2p.m.

2. Basic Circuitry

ASTTL circuitry is similar to ALSTTL, but has been im-
proved in several ways to cope with the problems that
occur during high-speed operation.

The basic ASTTL circuit is shown in Fig. 2.

The basic configuration using Ty~ Tg and Dy~ Dy is
the same as that of ALSTTL.

If input A or B is lower than the threshold voltage Vr,
the current from R; flows into Ty or T2, turning T3, T4 and
T, off while turning Ts and Tg on and the output is high-
level. If both A and B are larger than Vy, the current

M74AS00P
0 Voo

é R, é Rz % Ra Rs é R3

S10KQ 2KQ 3 30KkQ g 50KQ 30Q

T5|TKQ :
T3 Ds S VW\—_I To
) K—f‘ Re 1.
2 ? % Qh
> 2K
T+ b Ta 7 3 oY OUTPUT
3 Tio
(Ao r ¢ P o
N N c=¥7
ji ¥ Ds x Dio
J Dy ed
INPUT
e P T
Re LRe % h
T S8 9 Rio
BO p— ?44 1KQe 2KQ ¥ 100Q
TN
Ts - ™
%o <§;ﬂ
! T ! —0 GND
77

Fig. 2 Basic circuit of the ASTTL M74ASO00P series (2 input NAND gate)
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from R; flows into T3, T4 and T, turning T3, T4 and T7 on
while turning Ts and Te off, and the output is low-level.
D3 and D4 are Schottky barrier diodes to discharge the
base charge of T4 when the input changes from high-
level to low-level, and Rg, Rg, Tg are circuits to dis-
charge base charge of T; when the input changes from
high-level to low-level.

Ds, Do, Ry, Ry1, C and Tyy are called a “Miller Killer”
and form a circuit to decrease the penetrating current.
In circuits without Miller Killers, penetrating currents
usually flow when the output changes from low-level to
high-level. In this case, T7 turns off slowly while Te turns
on rather fast, so that momentarily both Ts and T7 are on
at the same time, allowing a large penetrating current to
flow from V¢c to GND through Rs, Ts and T7. One of the
biggest factors that hinders T from turning off is the so-
called Miller capacitance between base and collector of
T7. The current flows to the base of T; through this
capacitance when the output changes from low-level to
high-level, keeping T7 on as the base current of T7.

Miller Killers are circuits to prevent such Miller effects
by turning T;7 off quickly. When T4 turns off and Ts turns
on, a current from Rs flows to Ts, C, and Tyy, turning on
T11. Ti1 discharges the base load of T, like Tg. But as

- Rio is small, a large current can flow, turning off T;
quickly and completely. Dg is used to prevent the base
potential of Ty; from dropping excessively when Ty is
turned on and the current flows through the loop of C,
Ds, T4, and Dg. Ty, Rs, Rs, D7 and Dg form a circuit to re-
cover the output voltage after undershoot. If the output
voltage decreases to lower than —0.2V, the current from
Rs flows to Re, Tg and Ts, turning Ts on and outputting a
large current to quickly recover the output from under-
shoot.

Rs and Ty increase the collector current of T4 and
turn on T7 quickly. After T7 turns on, they increase the
base current of T; to quickly discharge the load capaci-
tor. Ds increases the collector current of Ts and turns on
T4 quickly.

Next, we will observe the relations between some of
the electrical characteristics and the circuit. The use of
PNP inputs lower the low-level input current to —0.1mA
typ., allowing easy drive by LSTTL or ALSTTL.

The threshold voltage V+ is derived from the following
formula. )

Vr=Vge(T7)+Vee(T4)+Vee(T3) —Ves(T1, T2) - (1)
where Vge(T7): Base-emitter voltage of T7

Vge(T4): Base-emitter voltage of T4
Vge(Ts): Base-emitter voltage of T3
Ves(T1, T2): Emitter-base voltage of Ty or Tz

Formula (1) is exactly the same as that for ALSTTL,

but the value of Vgg and Vg is larger and the threshold

voltage is proportionally higher due to the bigger current

of ASTTL compared with ALSTTL. Fig. 3 compares input
vs. output voltage characteristics of TTL, LSTTL,
ALSTTL and ASTTL, and Fig. 4 shows temperature-

dependent input vs. output voltage characteristics.

5 T Ta=25C
ASTTL Vee=5V
S M74AS00P | 15, —8mA
>o 4 . \ lon=-—0.4mA
g 3 \‘e ALSTTL
E ] \ \\\ \ M74ALS00AP
2 M741.S00P —\-
: T AN
g 1 M53200P \ \
. iy
0 ==
0 1 2

INPUT VOLTAGE V, (V)

Fig. 3 Input vs. output voltage characteristics
(M53200P, M74LS00P, M74ALS00AP, M74AS00P)

° Voo=5V |
—~ lor=20mA —
2 4 lon=—2mA |
O
> ’ AN
g R
B Ta=+75C A\
= J
o 2 +25"c//\/3;
: Ssanl
2 \
E 1
3 L
| WL
0
0 1 2

INPUT VOLTAGE V, (V)

Fig. 4 Temperature-dependent input vs. output
- voltage characteristics (M74AS00P)

The output is characterized by low impedance, as is-
apparent from the small value of R3. As the output impe-
dance is lower than LSTTL, ALSTTL and STTL, capaci-
tive loads can be charged or discharged quickly, while
undershoot, overshoot, or power-supply spike currents
tend to be large. Although power-supply spike currents
due to penetrating currents are reduced considerably
by the Miller Killers, and clamp diodes are attached to
the input and output to prevent undershoot saturation,
enough care should be taken when using these ICs.

3. Electrical characteristics
Table 1 shows the electrical characteristics of Mitsu-
bishi standard bipolar logic in each series.

As is shown in Table 1, the speed of ASTTL is very
high and the output current is large. On the other hand,
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since the output voltage and input current do not differ
much from those of LSTTL, ASTTL can be easily con-

nected to the LSTTL or ALSTTL.

The DC electrical characteristics and switching char-
acteristics of these devices are guaranteed at supply
voltages of Voc = 5V + 10% and operating ambient
temperatures of Topr=—20~-+75C. We hope them to

be easy to use and satisfying for customers
wide range of guarantee.

with this

Table 1 Electrical characteristics comparison of Mitsubishi Standard bipolar-logic ICs

Series name ASTTL ALSTTL LSTTL TTL
Parameter (M74AS00P) (M74ALS00AP) (M74LS00P) (M53200P)
Propagation time (typical) (Note 1) teun 2. 3ns ons bns 12ns
terL 1.7ns 3ns 6ns 8ns
Power dissipation (typical) Pd 8mwW/Gate 1.25mW/Gate 2mwW/Gate 10mW/Gate
Threshold voltage (typical) Vr 1.5V 1.4v (A% 1.4v
High-level output current (maximum) lon —2mA —0.4mA - —0.4mA —0.4mA
Low-level output current (maximum) lovL 20mA 8mA 8mA 16mA
High-level output voltage (minimum) Von Vec—2V Vee—2V 2.7V 2.4V
Low-level output voltage (maximum) Voo 0.5 0.4V/0.5V 0. 4v/0. 5V 0.4v
High-level input current (maximum) b 204 A 20 A 20uA 40 A
Low-level input current (maximum) e —0.5mA —0.1mA —0.4mA —1.6mA
Operating supply voltage Vece 4.5~5.5V 4.5~5.5V 4.75~5.25V 4.75~5. 25V
. Ta —20~-+75C —20~+75C 25C 25C
Conditions for guaranteed
Vece 4.5~5.5V 4.5~5.5Vv 5v 5v
propagation performance
CL 50pF 50pF 15pF 15pF
Note 1. All typical values are at Voc=5V, Ta=25C, C,_=15pF.
/
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DEFINITIONS AND TEST METHODS FOR SPECIFICATIONS
AND TYPICAL CHARACTERISTICS

MITSUBISHI ASTTLs

INTRODUCTION

This section will serve to define and describe those im-
portant specifications which must be observed in using
ASTTL 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’ reliabil-
ity. 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 abso-
lute maximum ratings are specified.
(1) Supply voltage (V¢c)
(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 rat-
ings as exceeding even one of these could cause IC
damage.

1-1 Supply voltage (Vcc)

This rating indicates the maximum value of supply vol-
tage that may be applied to the V¢ 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 des-
troyed 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 output
transistor.

1-4 Operating temperature range {Topr)

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

1-5 Storage temperature range (Tstg)

This rating indicates the temperature range in which the
IC may be stored without either voltage or current ap-
plied. This should not be exceeded in storage nor trans-
port (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 (V¢c)

This rating specifies the permissible supply voltage
range. Normally, optimum supply voltage is 5V in TTLs.
The permissible supply voltage range of the ASTTL has
a maximum value of 55V (Vccmax) and a minimum
value of 4.5V (Veemin).

2-2 High-level input voitage (V)

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

2-3 Low-level input voltage (V,.)

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 entitted “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 (lg)

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 out-
put is low-level. For details, see the section entitled
“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 Vgcmax and
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Vcemin, the input voltage set to V. and V), signals ap-
plied to the input terminal according to either the func-
tion table or the timing diagram, and the criterion Vg
and Vop used for observation of the output.

4. ELECTRICAL CHARACTERISTICS

These characteristics are guaranteed within the speci-
fied temperature range and supply voltage range of
Veemin t0 Voemax. The test methods are specified to
realize the worst case to guarantee the ratings.

4-1 Input clamp voltage (Vc)

This specifies the voltage at input terminal when a spe-
cified 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
Vecemin and all other input terminals open, clamp vol-
tage V\c is measured when specified current ¢ is ap-
plied to the input terminal.

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

This specifies the minimum value of voltage guaran-
teed in an output terminal of high-level. With input con-
ditions set so that output becomes high-level, Vg is the
voltage when load current oy flows from the output ter-
minal. '

4-3 High-level output current (loy)
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 Voy is applied
to the output terminal and the output is high-level. Supp-
ly voltage is set Vcemin at this time.

4-4 Low-level output voltage (Vo)
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 lg_ is applied.

4-5 Off-state high-level output current (lozy)
This specification is applicable to ICs with 3-state out-
puts.

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 vol-
tage is set Vocmax and 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 (lpz.)
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 terminal. At this
time, supply voltage is set Vocmax and the input condi-
tions 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 (I;)

This specifies the input current when the maximum input
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 (l3)

This specifies the input current when a high-level output
voltage is applied to the input terminal. With supply vol-
tage set to Vocmax, the high-level voltage applied to the
input is set to the minimum value of LSTTL high-level
output voltage (2.7V) . Input terminals, other than the
one being measured, are set to 0V.

4-9 Low-level input current (l)

This specifies the input current when a low-level output
voltage of LSTTL is applied to the input terminal. With
supply voltage set to Voomax, the low-level voltage ap-
plied 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 specific'ation 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 test the ability to charge
parasitic capacitances in wiring.

4-11 Supply current, outputs high (lcch) ]
This specifies the current flowing into the supply termin-
al when the outputs are high-level. With supply voltage
set to Voecmax, an input voltage of either OV or 4.5V is
applied setting the output to high-level. All circuits with-
in the IC are set to the above conditions and measured
at the same time. Supply current is expressed as the
entire 1C unit.

4-12 Supply current, outputs low (lccr)

This specifies the current flowing into the supply termin-
al when the ouputs 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 circuits within
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the IC are set to the above condition. and measured at
the same time.

4-13 Supply current, outputs disabled (lccz)

- This specifies the current flowing into the supply termin-
al when the outputs are in high-impedance state. With
supply voltage set to Vcecmax, an input voltage of either
OV or 45V 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 lccy
and lgcL are specified.

- locntlcctL

cCc— 2.

For ICs without specified Iccy and IggL values, the

value of Igc is specified as the maximum value of cur-
rent that flows into the supply terminal.

4-15 Positive-going threshold voltage (Vy)

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 Vy—. Depending on the type of device,
supply voltage is either 5V or Voemin at this measure-
ment.

4-16 Negative-going threshold voltage {V_)

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 de-
vice, supply voltage is either 5V or Vgcmin at this
measurement.

4-17 Hysteresis (V;+—Vy-)

This specifies the difference between positive-going
threshold voltage (V1) and negative-going threshold
voltage (Vr—). Depending on the type of device, supply
voltage is either 5V or Vcomin at this measurement.

5. SWITCHING CHARACTERISTICS

Propagation time, maximum clock frequency and output
pulse width are specified in Switching characteristics
within Vgc=4.5~5.5V, Ta=0~70C 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 vol-
tage Viu, the repetitive frequency of PRR, the pulse
width of ty, rise time ty and fall time 5.

5-1 Propagation time, low-to-high-level output (tp )
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 speci-

fied with the reference voltage level. (See §7-2, 7-3.)

5-2 Propagation time, high-to-low-level output (tpy,)
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 speci-
fied with the reference voltage level. (See §7-2, 7-3.)

5-3 Output enable time to high-level (tpzy)
This specification is applicable to ICs with 3-state out-
puts.

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 (tpz)
This specification is applicable to ICs with 3-state out-
puts.

This specifies the length of time from when the lnput
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 out-
puts.

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 1Cs with 3-state out-

© puts.

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 {fwax)
This specification is applicable to flip-flops or MSls in-
cluding flip-flop circuits.

The maximum clock frequency is defined as the high-
est 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 accordance
with the specifications. (See §7-2.)

5-8 Output pulse width (two)
This specification is applicable to monostable multivib-
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rators.

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
MSiIs 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=0~70C or Tg=—20~+475C, a
supply voltage of Vgc =4.5~ 5.5V, and include pulse
width, setup time, hold time, rise time and fall time.

6-1 Pulse width (ty)
This specification is applicable to flip-flops and MSls in-
cluding 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
waveform. If a pulse of a shorter width is applied, the
signal may not only be invalid but also cause a misop-
eration. (See §7-2, 7-3.)

6-2 Setup time (tsy)
This specification is applicable to flip-flops and MSis in-
cluding 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 recog-
nition 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 (th)
This specification is applicable to flip-flops and MSls in-
cluding 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 recog-
nition 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 conditions
may be changed before the active edge of the controt
inputs. (See §7-2, 7-3.)

6-4 Clock risetime (ty)

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 falitime (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.

7. TEST CIRCUITS

This section includes typical test circuits for each char-
acteristic. For complicated measurements of such de-
vices as MSIs, refer to the detailed descriptions in the
individual data sheets.
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7-1 Circuits for measuring direct current characteristics
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7-2 Circuits for measuring switching characteristics

(a) Active pull-up output
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7-3 Timing diagram

Switching time measurement

1. Propagation time

INPUT ]lLE}V

teLm
IN PHASE

OUTPUT 1.3v

tPHL

OUT OF PHASE 1.3v
OuUTPUT

teLm

1.3v

Timing Requirements

1. Pulse width

—————=Vo.

2. Enable and disable time

OUTPUT CONTROL S

(low-level enable)

—]
WAVEFORM 1
(Sy:closed)

—
WAVEFORM 2

(Si:0pen)

RI.BV

tez

tezn

.3V

3.5v

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

HIGH-LEVEL  H13v X ts3yv - 0.3v -
PULSE _ tsu th
3.5V
3.5v DATA INPUT HIGH 1.3v \ 1.3v
LOW-LEVEL ‘
PULSE 1.3v 0.3V
t
——=—0.3V sy
DATA INPUT LOW 1.3v
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8. TYPICAL CHARACTERISTICS OF BASIC GATE

INPUT VS. OUTPUT VOLTAGE
CHARACTERISTICS (M74AS00P) '
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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 controls
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 care-
fully checked to assure that all specifications are met.
Standard integrated circuits and - high-quality -discrete
components are used. During the design stage, exten-
sive use is made of a sophisticated CAD program,
which is updated to always include the latest state-of-
the-art techniques.

1-2 Production Quality Assurance

Production quality is assured by both management and

inspection of the devices.

(1) Environmental control.

(2) Scheduled periodic test and maintenance of de-
sign, tools, and test equipment.

(8) Control of ordered materials.

(4) Manufacturing process control.

(5) In-line evaluation: at wafer processing and assem-
bly stages.

(8) Final production inspection: An inspection of the
completed device consisting of an external inspec-
tion of the device’s external measurements, its con-
struction, and an inspection of its electrical charac-
teristics.

(7) Product quality inspection: A final inspection con-
sisting of three groups is undertaken in order to de-
termine whether or not the stock products will meet
user's needs.

=

Group A: Inspection of the device externally, its mark-
ings, 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 environ-
mental and mechanical performance and life expectan-
cy 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 under-
taken 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

Group Item Test condition

High temperature Maximum operating ambient
temperature 1000h

Maximum storage temperature

operating life

High temperature
| storage life 1000h
High temperature, high
humidity with bias’
Soldering heat 260°C, 10s

0~100°C 15 cycles, 10min/Cycle

85C, 85%RH, Vcc=5.5V

Thermal shock

2 Minimum to maximum storage
Temperature
i temperature.
cyclin:
yeling 1hr/cycle
Solderability 230°C, 5s, use rosin flux

Tension: 340g, 30s

Bending stress: 250g, 90°, 3 times
'20G,X,Y,Z each direction, 4 times
100~200Hz, 4min/cycle
75cm, 3 times, wooden board,

Lead integrity

3 Vibration

Drop test ) .
Yy direction

Constant acceleration | 20000G, Y, direction, 1 min

MITSUBISHI
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2-2 Failure Analysis

Devices that have failed during reliability or acceleration
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. RELIABILITY TESTS

The major failure standards for ASTTL reliability tests

‘are shown in Table 3.

Table 3 Failure criteria for reliability test

Table 2 Summary of failure analysis procedures

examination

Step Description
Qlnspection of leads, plating, soldering and
welding
Olnspection of materials, sealing, package
m and marking
QVisual inspection of other items of the
External

specifications

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

(OChecking for open circuits, short circuits
and parametric degradation by electrical

parameter measurement

examination

(2) (OObservation of characteristics by a
Electrical synchroscope or a curve tracer and
tests checking of important physical
characteristics by electrical characteristics
(OStress tests such as environmental or life
test, if required
ORemoval of the cover of the device, the
optical inspection of the internal structure
of the device
I(:t)ernal (OChecking of the silicon chip surface

(OMeasurement of electrical characteristics
by probes, if applicable

QOuUse of SEM, XMA," and infrared
microscanner, if required

(4)
Chip analysis

OuUse of metaliurgical analysis techniques to
supplement analysis of the internal
examination )

(OSlicing for cross-sectional inspection

OAnalysis of oxide film defects

OAnalysis of diffusion defects

Minor failures

Parameter Major failures
Lower limits Upper limits

High-level output voltage (Voy) IVDX0.8 IVDX1.2
Low-level output voltage (Vo) IVD—0. 1V IVD+0. 1V

DC current and

t High-level input current () — IVDX5 UCL or LCL
voltage
9 e Low-level input current (1,.) IVDXO0.8 IVDX1.2 For leakage current UCLX2

characteristics -
Output current (1) IVDX0. 8 IVDX1.2
High-level output current (loy) — IVDX5

Function - Short, open, abnormal functions
Appearance — Less than 95% soldered
Appearance — Lead breakdown

UCL: Upper condition limits

We welcome and appreciate the cooperation of our
customers in developing design specifications, estab-
lishing quality levels, controlling incoming inspections,

LCL: Lower condition limits

IVD: Initial values

developing assembly and adjusting processes and col-

lecting field data. Mitsubishi is anxious to work with its
customers to develop ICs of increased reliability that
meet their requirements.

MITSUBISHI
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DESIGN/ :
STAGE | MARKET SALES PRODUCTION | MANUFACTURING | QUALTY. ZZ%?L’SI'W
ENGINEERING ~
( MARKET SURVEY )
( ET.
= LQ [
w
g STRATEGIC PRODUCT PLAN )
9 '
o
> @EsIGN/DEVELOPMENT/DES)GN REVIEW
o
z ¥ ()
& TRIAL PRODUCTION ALIFICAT!
g ( CHARACTERIZATIO! )
. |(QUALIFICATION (1)
[ | =
C _ DECISION OF PRE-PRODUCTION )
T PREPARATION
OF SPECS./
5 INSTRUCTION
[
(8]
PRE-PRODUCTION
L3 C D;
g QUALIFICATION {2)
l ‘ * —
1 C DECISION OF MASS PRODUCTION )
- PRODUCTION PLAN TATERTAT
3 INCOMING
= Y TEST
S 2 1= WAFFR FAB
2 ] o
[e] [ -
- E 5]
a o & [ ASSEMBLY =
w O
7] N o
< Q| FINAL a <]
~ & 3 M\ _INSPECTION & z
=3 QUALITY 5 &
£9 ASSURANCE TEST /& 3 2
4 O 5
o E I
2 86 o
) zZ °3 ¢
QUALITY DATA/FAILURE ANALYSIS/QUALITY skt c g
IMPROVEMENT 5 2 ¢ ‘j 2
© EE S 2 &
z2sS o & F
. 3383 3
[ INVENTORY ou
> <]
o E
o INVENTORY pS
CONTROL ]
SHIPPING - g
w
i . %
S ———=>0——
‘ 2 -
© | ReETURNED PRODUCT =
£ 2 Q_ ? g
& © FAILURE ANALYSIS/CORRECTIVE ACTION £
(% O 1 L 8
a - FAILURE ANALYSIS REPORT
2 .
Fre
e3> FLOW OF PRODUCT ——> FLOW OF INFORMATION
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1. INTRODUCTION

The handling of ASTTLs is basically the same as STTLs.
However, ASTTLs have faster switching speed and
higher input impedance. So, in logic design and system
design, more care is required of noise, problems in ap-
plication and wiring which may lower the reliability.
Please read this section carefully.

2. PRECAUTIONS CONCERNING ICs

2-1 Supply voltage (V¢c)

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, exces-
sive 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 Vcc =5V *+10%
as functions and electrical characteristics are guaran-
teed only in this case.

2-2 Temperature range (Topr, Tstg)

Temperature range is specified in operating free-air
ambient temperature range Topr and storage tempera-
ture range Tstg. Generally speaking, Topr standard for
consumer and industrial use is 0~70C while the stan-
dard for military use is —55~-+125C. In order to pro-
vide stable use of consumer and industrial equipments
even in the winter season, Mitsubishi Electric has set a
wide Topr standard of —20~+75C over which func-
tions and electrical characteristics are guaranteed. But
of course, the best reliability is achieved when the de-
vices are operated in the vicinity of 25C . The higher
and lower temperature portion of Topr should be consi-
dered as a guarantee in unusual conditions caused by
troubles in air-conditioners or cooling fans etc.

Tstg indicates the temperature range in which a de-
vice may be stored without causing characteristics de-
gradation. This specification must be observed in de-
vice shipment and sotrage bacause 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 absolute
maximum ratings. Destruction of input circuits may occur
when a voltage exceeding this range is applied to the
inputs. Most of Mitsubishi Electric’s ASTTL devices have
Schottky-barrier diodes and pnp transistors in their in-
puts 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 1C may operate causing

malfunctions of the IC. This malfunction is less likely to

oceur in ASTTLs than LSTTLs because of their device

structures. In normal use, ASTTLs 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 resuit in
false data written in the memory. Please connect un-
used inputs to Vg line and the inputs that should be al-
ways 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 para-
sitic capacitance exists between the anode and cathode
of Schottky barrier diodes in the input circuit of the
ASTTL, when sharp (£5ns) changes from a higher voi-
tage to a lower voltage occur in the input, false wave-
forms 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 STTLs, an oscillation in the tens of MHz
occurs in the outputs of ASTTLs 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 misoperation, it is necessary
to ensure that they be held within such limits. Even for
devices without these specifications, it is necessary to
limit the risetime and falltime of input signals to less
than 50ns. Note that this does not hold true for devices
such as Schmitt triggers that have hysteresis.

Such long risetime and falitime 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. De-
vices with such reguirements 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 confi-
gure ASTTL and 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 transis-
tor is formed a parasitic diode that is not shown on the

circuit diagram and whose anode is connected to the

GND terminal. Parasitic diodes are also connected be-
tween the GND terminal and voltage supply terminal
(Vee) as well as the output terminals. If the voltage of
- the output should become less than that of the GND ter-
minal or a reverse supply voltage is applied, current will
flow via this parasitic diode causing IC destruction. 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. ’
When input voltage V, drops to less than — 0.5V, the
largest portion of current flows from the GND terminal
via the Schottky barrier diode SBD to the input terminal

INPUT GND (] E . B

|n+|lﬂ} E_ |n+|||n+|p+l
n

| n SBD l
+ -+
SiO2 n é q n @ Si0;
p (SUBSTRATE)

PARASITIC TRANSISTOR PARASITIC DIODE

SiO.

a) CROSS SECTION OF THE INPUT

AREA c
) . PARASITIC TRANSISTOR

(£—-0.5V)

INPUT —— —-

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

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

as shown in Fig. 1. But, as mentioned in §2-3, the re-
mainder flows from the base of the parasitic transistor to
the emitter with current amplification in the collector
current. This results in current flowing from the collector
of the nearby transistor to the input terminal. The origin-
al collector current is drawn into the input terminal caus-
ing circuit misoperation. Due to oxide film separation in
the ASTTLs, parasitic current amplification is less than
that of STTLs 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 out-
put, 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 1,000pF is used.
When a capacitor of 0.1 «F or more is to be used, con-
nect 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 Vyy and Vy_ when the output is
either high-level or low-level respectively. They are de-
rived as follows:

Vuu=Von—Vri Vne=Vii—VoL
Where Von and Vo are the values.derived from transfer
curves like Fig. 2 or the values guaranteed in the data-
book and Vyy and Vg are the input voltages that pro-
vide Vormax of Voumin. (See Fig. 2) Fig. 3 shows the
temperature characteristics of Vyy and Vi in actual
operating conditions as obtained from, transfer charac-
teristics. Vi and Vi of ALSTTL gate are also given for
reference.
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Fig. 2 Transfer characteristics (M74AS00P)
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Fig. 3 DC noise margin characteristics
(M74AS00P and M74ALS00AP)

2-11 AC noise margin

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

Fig. 4 shows the AC noise margins of the ALSTTL
(M74ALSO0AP) and the ASTTL (M74AS00P). Due to its
high speed, the ASTTL is easily affected by noise vol-
tage (crosstalk) generated via the floating capacitance
between lines. The lines' connecting ASTTL ICs should
be shorter than the ALSTTL ICs, and the lines between
cards should be twisted pairs or coaxial cable.

2-12 Output short-circuit

When an output is high and that output is shorted to
GND, excessive current flows 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
exceeding 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
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Fig. 4 AC noise margin characteristics

that 50% of ASTTL and ALSTTL devices experience
accumulative failure at 300~ 400V. Although the static
electricity endurance level of the ALSTTL and ASTTL
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, de-
gradation 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 ieads.
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 reg-
ulated and decreased in ripples within the recom-
mended operating conditions. (Vgc = 5V + 10%)
Moreover, to absorb the current spikes generated dur-
ing IC switching, a decrease in supply impedance and
supply line impedance is necessary. It is recommended
that a 0.01~0.22 « F capacitor of good high frequency
characteristics (such as porcelain capacitor) be con-
nected between GND and the supply line every 1 to 5
ICs. Also connect a 50~100 ¢« F electrolytic or tantalum
capacitor between GND and the supply line every card.
In the case of monostable muitivibrator or line driver,
connect a high frequency capacitor of about 0.1 «F be-
tween Vgc and GND on every IC. Make both the power
supply line and GND line as broad a pattern as possible
and make them parallel with each other. V¢ plane or
mesh is the best.

3-2 Ground (GND) line

Noise may be 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 magne-
tic fields. For this reason it is important not only that the
GND line impedance be dropped, but that careful con-
sideration be given to separating the GND line from
other power circuits and electronic devices as shown in
Fig. 5, and to the employment of relays and photocou-
plers for isolating one circuit ground from another. GND
pattern should be a plane or a mesh. If it is not possible,
make the GND line pattern broader than the power
supply line (to minimize the DC resistance and
inductance).

3-3 Fanout and wired-AND connections
(1) 1C with active pull-up outputs

The larger portion of ASTTL and ALSTTL devices con-

tain active puli-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 be-
cause the active pull-up impedance is only 30 Q when
the output is high-level. So, if two outputs are connected
together and one of the outputs is high while the other is
low, excessive current will flow from the high-level out-
put to the low-level output. Besides the increase of low-
level output voltage, this will generate heat and in-
crease current flow in the internal wiring causing misop-
eration, damages in IC, or a serious decrease in reliabil-
“ity. It is therefore very important that such connections
not be-made. '
Fanout Fo, indicates the number of input terminals that
can be connected to and driven by an output. Fanout is

| |

ha VOLTAGE
0 SOURCE

HyoLrace
”'Io SOURCE

a) Example of improper GND line connections 77
For GND of the power circuit is connected with GND of board
(2), a large current | flows from the power circuit to the impe-
dance Z; and raises the GND tevel 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. )

|
! BOARD(2)
! : ]
ASTTL | | | ASTTL |
Loaic | 1 | Loaic | H
CIRCUIT I CIRCUIT | VOLTAGE
SOURCE
‘ BOA'$RD e 1 ¢
z 2>
: voLtace
[ I Jsource
" r

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 tlowing through
Z) or Z2, making it unlikely for the generation of a voltage dif-

ference between the GND levels of the boards.

Fig. 5 GND line connections

represented by Fo_ and Foy for low-level and high-level
respectively. The integer part of the smaller of Fo,_ and
Fon gives the maximum fanout.

FOLg | I_|0L|
[N

Where E, E, H and ﬁ 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 |;_ and
I values. When these values are different, use the fol-
lowing formula.

—_— N J— —_— N ——

|0L2i§| I i | {lon | 2i§|lHi
(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 R(min), minimum load resistance, and R (max), max-
imum load resistance, which vary according to the num-
ber of wired-AND connected outputs M and the number
of connected inputs N (fanout). The formula is:
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__ Vec—Vonu
Rumax)=w— w~n_—
i;‘OHH_E]I'Hi

. Vec—VoL
Rumim=—"—""r% —
lo.— 2 [ i |

Where E, m K and I,_L are the maximum values
guaranteed. Vgg is the minimum value in which the cir-
cuit is expected to function. (usually 4.5V) Vo 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 driv-
ing operation. As shown in Fig. 6, this method while re-
sembling the previously mentioned wired-AND connec-

tion, differs in that only one of the outputs connected to .

one bus is used in active state with the remainder 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).

Tor 23 1oz | +3 17 |

Tion 2%, | Tomi | +2 1T |

“pr BUS
“groor “L”
INPUT

SIGNAL

“@r

INPUT “z”

SIGNAL ‘_‘

> M (3-STATE OUTPUTS)

INPUT “z”
SIGNAL

CONTROL
SIGNAL

CONTROL
SIGNAL—

'CONTROL
SIGNAL——]

<Oy

Fig. 6 Bus connection

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, timing
should be set so that none of high-impedance outputs
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 pow-
er and GND lines lowering the voltage of the power line
and creating noise thus causing misoperation. :

3-4 Unused gates

Since there are several independent gate circuits within
a gate IC, some gates will remain unused when the IC
is used in a logic circuit. As far as operation is con-
cerned, it makes no difference whether or not the ter-
minals of unused gate circuits are left open. However,
for example, a comparison of a NAND gate supply cur-
rent with its terminals left open and with its terminals
connected to GND will show that approximately 5 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 signal cables between ICs

The length of signal cables between ICs should be kept
as short as possibie. Otherwise, signal waveform dis-
turbance may be caused by inductive noise or reflec-
tion. If the cable is shorter than 10cm, the effect is neg-
ligible, but care must be taken if it is longer. Care must
be taken for long cables on both inductive noise and re-
flection as stated in the following sections. A gate for
waveform regeneration can be effective when placed in
the middle of a long cable.

3-6 Inductive noise

The most troublesome inductive noise is crosstalk. As

the noise is transmitted through capacitance and mutual

inductance which exist between two parallel cables, fol-
lowing two methods are effective to reduce the noise.

1. Minimize the length of signal cables running parallel,
and separate the cables as far as possible.

2. Minimize the effect by lowering the characteristic im-
pedance of signal cables. Use of coaxial cable or
twisted-pair cable is preferable but the impedance
can be lowered by keeping the signal cable on the
PC board as close to GND as possible.

As the output waveform of ASTTL at the rise and fall is

MITSUBISHI

ELECTRIC

1—31




MITSUBISHI ASTTLs

PRECAUTIONS FOR USE

steep, more care is required to prevent crosstalk com-
pared to conventional ICs.

3-7 Twisted-pair cables and coaxial cables

Twisted-pair cables and coaxial cables are suitable for
signal transmission among PC boards or for signal
cables longer than 30cm. Coaxial cable exceeds
twisted-pair cable in immunity from crosstalk but
twisted-pair cable is sufficient for ordinary use.

One of the precautions on the usage of these cables
is grounding. Ground of the transmission line, driver. ICs
or receiver ICs, and the capacitance installed between
Vce and GND of these ICs should be connected at a
point as close to the end of transmission line as
possible.

A high-frequency capacitor of 0.1 # F should be used
for decoupling between Vg and GND for each driver or
receiver IC.

In addition to the above, care should be taken to pre-
vent reflections. :

3-8 Reflection

Reflection occurs due to a mismatch between the input
or output impedance of an IC and the characteristic im-
pedance of the signal cable. The impedance of printed
patterns or jumper lines is 50 to 300 Q while the input
impedance of ASTTL is several tens of kQ and the out-
put impedance is between several Q to several tens of
Q. To match the impedance, the following two methods

CURRENT (mA)

VOLTAGE (V)

Bergéron chart

wo |
|
/
[
0 ‘\0\ 1 tj/ N
[-s00n] fsoa
1
]
1905 0 4 5

" VOLTAGE (V)

WAVEFORM AT BOTH ENDS OF
6 TRANSMISSION LINE

JF
-l _I\WAVEFOF M AT
2 e dund SENDING SIDE —
<~ WAVEFORM AT
0 RECEIVING SIDE ]
—2

to t  ty  t3 tg eeeerereseeseeiiennnns
TIME

Fig. 8 Anaiysis of refiection
(Zo=50Q, low-level to high-level)

Bergeron chart

can be used. 100 7
1. Connect a resistor (of approximately 100Q ) in series »'I’l
to the output. Reflection stops when the sum of output & /—[ N
impedance and resister is equal to the impedance of — LY I N T50Q
the signal cable. E s J N
2. Connect a resistor between the input and Ve or : . p ts - N
GND. Assuming that the resistors between the input ] ] L >
and V¢c, and between input and.GND are parallel, re- £
flection stops when that value is equal to the impe- 8 /
dance of the signal cable. (Example: Zo is 200Q, the /
impedance between the input and Vec 300Q, and the /
impedance between input and GND 600Q.) 74
These methods have the following drawbacks and —100 5 = 4 -
p— 2
should be used cautiously: Drive capability decreases in
(1), large output current is required in (2), and switch- VOLTAGE (V)
o 9 .p. 9 ’ : WAVEFORM AT BOTH ENDS OF
ing characteristics may change. TRANSMISSION LINE
Bergeron charts can be used to analyze reflection, as = 6 i V\llAVEIFORM R T
shown in Figs. 8 and 9. This chart shows the high-level 2 4 7~ RECEIVING S,gE
)  WAVEFORM AT
z 2 SENDING SIDE
5 ]
) Mt kS
“ Transmission line “H” > —
L (line impedance Zg) L —2
to t t ts tg eeeeees eveeerenaasen ,
_ﬂ_ AS00 1\ 1\ AS00 TIME
‘ Sending side Receiving éide Fig. 9 Analysis of reflection
Fig. 7 Driving a transmission line (Zo=50Q, high-level to low-level)
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and low-level output characteristics of the IC on the
driver (sending) side and the input characteristics of
the driven (receiving) side. The currents flowing out of
the receiving ICs are expressed positive because they
flow into the driving ICs.

Figs. 8 and 9 show the reflection waveform when the
M74AS00P is connected as shown in Fig. 7 to both ends
of transmission line of Zo=50Q . On the rising edge, an
excellent waveform appears at receiving side owing to
the loy— Von characteristics. The waveform is found to
undershoot considerably on the falling edge.

Care should be taken with signal cables connected to
many IC loads or those with long branched lines as they
tend to cause muitiple reflections and distorting the
waveform. :

3-9 Signal line resonance

In Fig. 10 a), the input of an ASTTL is connected via a
wire of several tens of centimeters to a switch, S, which
sends ON/OFF condition signals. In such a case, capa-
citor C may be connected between the input terminal
and the GND close to the input terminal, used to pre-
vent the ASTTL from misoperation due to inductive
noise.

The equivalent circuit of Fig. 10 a) is shown in Fig. 10
b). When the switch is turned on, a damping oscillation
is created between the two terminals C is connected to,
as Fig. 11 shows. This damping oscillation may cause
misoperation of the ASTTL.

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 experi-
enced in ringing caused by reflection. To prevent this
damping oscillation, damping resistor R, may be added
in series to L. The value of Rp is found by using the fol-
lowing formula. .

1

fo=———
" ox JLC

[L
Rp=22 <

Observation of the damping oscillation in Fig. 11 shows
fo=3MHz and since C=15,000pF then L=0.2 #H and
Rp27Q. ‘

Usually, it will be found that a value of 10~47Q for Rp
will prevent such resonant oscillations.

Since an SBD is generally configured between the in-
put and GND of an ASTTL, 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. 10 c¢) be
used rather than the one in Fig. 10 a).

. . Vee
| Signal line of at least 30cm _R=1~10k0{
D 3
$ ASTTL
L
\73 =c
: ;l;GND
T

a) The signal line and capacitor C form a resonant circuit
that can easily cause misoperation.

R=
‘ 1~10kQ
L

J)_JW\ ASTTL
L
=C

7

b) The equivalent circuit of a)

Vee

— V.
R=,I — ccC
10kQ
" . R
Signal line D
9 AV ASTTL|

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

Fig. 10 Examples of ASTTL application

100}-- k- F e
90

L

_l 4 4 + n un ’j‘l‘l -+ + : + —+ +

M v

" ANG~T <—GaND

B v
10 E

R SO O N N U N N N

v o 200ns
1

Fig. 11 Example of damping oscillation
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TYPE 14P4 14-PIN MOLDED PLASTIC DIP . Dimension in mm

+0.5
Y o2

| o I O s e O o B o B e |

w
(=]
+
o
(]
| SN [ A I (N (N A |
7.6220.3
—
4.5 MAX ( )
| I
i +0.07
3MIN 0-27 4. 05
2,540, 25
LI
7.6~10

TYPE 16P4 16-PIN MOLDED PLASTIC DIP Dimension in mm

]9+0.5

—0.2 .

th‘fﬁﬁr—nr:f::r-‘

6.3%+0.15
T

7.62+0.3

4.5 MAX

3 MIN
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TYPE 20P4 20-PIN MOLDED PLASTIC DIP Dimension in mm
_ a1%3

I— o N o N s N o U s O s N e WY e O o |

O

O J T O CT OO T LT 0g

6.3%0.15

7.62+0.3

i 4.5.MAX ‘
S [
" 0.5 MIN | 3 MIN | +0.07

_lerZoes |
0.540.1 ‘ +0.3 , +0.3 ’
2.54+0.25 1507 T o3 7.6~10
29.210:3
i D e e O s Y v Y e Y e 0 s A0 o A s Y |
Ly
S
O ol s
&
T T T J T T T 0-g
7.624+0.3

/r. ....... == m

4.5 MAX g i
A | |
+0.07
0.5 MIN 3 MIN I 0.27_0.05 |
0.5%0.1 0.3
+0.3 15
2.54%0.25 ]'5~0,_];‘ 0.1" 7.6~10 .
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M74ASO0P

QUADRUPLE 2-INPUT POSITIVE NAND GATE

DESCRIPTION

The M74AS00P is a semiconductor integrated circuit
consisting of four 2-input positive-logic NAND gates, us-
able as negative-logic NOR gates.

FEATURES

-® High speed (tpg=2ns typical: C, =15pF)

® Low output impedance

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

" APPLICATION
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 M74AS00P achieves high speed
and high fan-out. To reduce problems in high-speed
switching, it has Miller-killer circuit, clamp diodes (both
input and output) and undershoot recovery circuit.

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. :

PIN CONFIGURATION (TOP VIEW)

INPUTS {
OQUTPUT
INPUTS {

OuUTPUT

GND 7

1a—[1]
18—2]
v —[3]
2a—[4]
28— [5]

2Y «~—|6

ok
6 k-
i

E Vce

[11]— av

8] 3v

Outline 14P4

} INPUTS
OQUTPUT
l INPUTS

OuUTPUT

CIRCUIT SCHEMATIC (EACH GATE)

-0
10k %ZK §30k %50k 30  Veo
Tk
FUNCTION TABLE " LS
- % N
2k
Inputs Output ,___7“( oY
A B Y A
L L H £
H L H
L H H Bo 1<
H H L
& j
‘ -0
GND
. . UNIT: Q
ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7 \
vV, 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
Symbol Parameter Limits Unit
Min Typ Max

Vee Supply voltage 4.5 5 5.5 Y

Vin High-tevel input voltage 2 v

ViL Low-level input voltage 0.8 v

lon High-level output current ’ 0 —2 mA

lov Low-level output current . 0 20 mA

Topr Operating free-air ambient temperature range —20 +75 C
MITSUBISHI
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ELECTRICAL CHARACTERISTICS (Ta

QUADRUPLE 2-iNPUT POSITIVE NAND GATE

—20~+75C, unless otherwise noted)

Limits i
Symbol Parameter Test conditions - - Unit
Min TYyp, Max
Vic Input clamp voltage Vee=4.5V, lic=—18mA —-1.2 v
Vou High-level output voltage Vee=4.5V~5.5V, loy=—2mA Vee—2 \Y
VoL Low-level output voltage Vcec=4.5V, ig,=20mA 0.5 v
N Input current at maximum voltage Vec=b5.5V, V=7V 0.1 mA
hn High-level input current Vee=5.5V, V,;=2.7V 20 #A
I Low-level input current Vee=5.5V, V,=0. 4v —0.5 mA
fo Output current Vce=5.5V, Vo=2. 25V —30 —112 mA
lecn Supply current, all outputs high Vce=5. 5V, V=0V 2 3.2 mA
lecL Supply current, all outputs low - Vee=5.5V, V,=4.5V 10.8 17.4 mA
% : All typical values are at Vec=5V, Ta=25C. :
SWITCHING CHARACTERISTICS
Test conditions/Limits
Voo=4.5~5.5V (Note 1)
C.=50pF
Symbol Parameter - P Unit
R, =500Q
Ta=0~70C Ta=—20~+75C
Inputs | Output| Min | Typ™ | Max Min | Typ* | Max
t 1 4.5 1 5
PLH Propagation time A,B Y ns
teHL 1 4 1 .5
s : All typical values are at Voo=5V, T,=25C_ '
Note 1: Measurement circuit TIMING DIAGRAM (Reference level=1.3V)
INPUT Vce  OUTPUT AB { !
PG DUT
. l v
50Q CL2R.
l tene toLn
(1) The pulse generator (PG) has the following characteristics:
PRR< 1MHz
tr=2ns, tft=2ns
Vip=3.5V, v, =0. 3v
duty cycle=50%
Zo=50Q
(2) CL includes probe and jig capacitance.
MITSUBISHI

ELECTRIC




QUADRUPLE 2-INPUT POSITIVE NOR GATE

MITSUBISHI ASTTLs

- M74AS02P

DESCRIPTION

The M74AS02P is a semiconductor integrated circuit
consisting- of four 2-input positive-logic NOR gates, us-
able as negative-logic NAND gates.

FEATURES

® High speed

® | ow output impedance

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

APPLICATION

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 M74AS02P achieves high speed
and high fan-out. To reduce problems in high-speed
switching, it has Miller-killer circuit, clamp diodes (both
input and output) and undershoot recovery circuit.

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.

FUNCTION TABLE -

Output
Y

Inputs

I|r|T|ri>»
I|T|rjir|je
ririrjx

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

PIN CONFIGURATION (TOP VIEW)

NS
outpuT 1Y «[1] 1] veo
1a—[Z] i3]~ 4v outpuT
INPUTS{ ,
18—[3] @E«m
}INPUTS
E<—4A

2A—'E% [ —3v outpPuT
INPUTS
{ ZB#E @24—38

]INPUTS
GND [Z [8]+—3a

" outpPuT 2v 4]

Outline 14P4

CIRCUIT SCHEMATIC (EACH GATE)

‘E)ICC
10k.é éﬂ)k 2k% 30k% SOK% 30
' 1k
._;;1 ¢
AO I: ug | .i.‘* [N
: Lty
- v T 3
) 3 oy
BO S ¢ { . %
1k 32k [100: Lo
x : %
25k
‘O
o GND
UNIT: Q

Ratings Unit

Symbol Parameter Conditions
Vee Supply voltage —0.5~+47 \%
Vi Input voltage —0.5~+7 \
Vo Output voltage High-level state —0.5~Vee \"
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 \"
ViL Low-level input voltage 0.8 v
lon High-level output current 0 -2 mA
loL Low-level output current 0 20 mA
Topr Operating free-air ambient temperature range —20 +75 c
MITSUBISHI
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M74AS0O2P

QUADRUPLE 2-INPUT POSITIVE NOR GATE

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

. . Limits
Symbol Parameter Test conditions NI ¥ Unit
- Min Typ Max
Vic Input clamp voltage Voc=4.5V, L[c=—18mA —1.2 v
Vou High-level output voltage Vee=4.5V~5.5V, loy=—2mA Vec—2 \
VoL Low-level output voltage Vee=4.5V, lo. =20mA 0.5 \2
N Input current at maximum voltage Vce=5.5V, V,=7V 0.1 mA
™ High-level input current Vece=5.5V, V,=2.7V 20 uhA
he Low-level input current Vec=5. 5V, V,;=0. 4V —0.5 mA
lo Output current Vec=5.5V, Vo=2. 25V —30 —112 mA
lcch Supply current, all outputs high Vee=5.5V, V,=0V 3.7 5.9 mA
lccL Supply current, all outputs low Vee=5.5V, V;=4.5V 12.5 20.1 mA
*: Alf typical values are at Voc=5V, Ta=25C.
SWITCHING CHARACTERISTICS
' Test conditions/Limits
Vee=4.5~5.5V (Note 1)
S C.=50pF )
Symbol Parameter Unit
RL.=500Q
Ta=0~70C Ta=—20~+75C
Inputs | Output| Min | Typ™ | Max Min | Typ™ | Max
teun o 1 4.5 1 5
Propagation time A, B Y ns
tonL 1 4.5 1 5

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

Note 1: Measurement circuit

TIMING DIAGRAM (Reference level=1.3V)

INPUT Vece OUTPUT
T A B jl x(
PG DUT l —_—
50Q ’Jy C. '%RL Y
I- . terL teLn

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

PRR<1MHz

tr=2ns, tf=2ns

Vip=3.5V, V, =0. 3V

duty cycle=50%

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

MITSUBISHI
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M74AS04P

HEX INVERTER

DESCRIPTION

The M74AS04P is a semiconductor integrated circuit

consisting of six inverters.

FEATURES

® High speed

® Low output impedance

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

APPLICATION

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 M74AS04P achieves high speed
and high fan-out. To reduce problems in high-speed
switching, it has Miller-killer circuit, clamp diodes (both
input and output) and undershoot recovery circuit.

When input A is high-level, output Y is low-level, and

PIN CONFIGURATION (TOP VIEW)

INPUT 1A~ [T]

IYO—EE

2a—[3]

Ry
3a—[5]

OuTPUT 3Y<—E§ %

ano  [7]

OUTPUT

INPUT

OUTPUT

INPUT

ER
17— 6v
1] 54
g — 5v
[9]—4a
8]~ av

Qutline 14P4

E Vco

INPUT

QUTPUT

INPUT

OUTPUT

INPUT

OUTPUT

when the input is tow, the output is high. -
CIRCUIT SCHEMATIC (EACH GATE)
s s e
IOké k3 Sk S0k: 353
K Jx'v‘v{l‘
[Py VvV
L LS
R
| 7 oy
A O— _ T 100 v
FUNCTION TABLE EN
Tk 2k . J
"-: £
Input Output 4
A Y : 25k
L H : : o
H L GND
UNIT : Q
ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage ~0.5~+7 v
V, Input voltage —0.5~+7 \4
Vo Output voltage High-level state —0.5~Vce v
Topr Operating free-air ambient temperature range —20~+75 C
Tsig Storage temperature range —65~+4150 c

- RECOMMENDED OPERATING CONDITIONS
Limi
Symbol Parameter imits Unit
Min Typ Max
Vee Supply voltage 4.5 5.5 \
Vi High-level input voltage 2 \
Vie Low-level input voltage 0.8 \
low High-level output current 0 —2 mA
lov Low-level output current 0 20 mA
Topr Operating free-air ambient temperature range —20 +75 c
MITSUBISHI
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MITSUBISHI ASTTLs

M74AS04P

HEX INVERTER

ELECTRICAL CHARACTERISTICS (72

—20~-475°C, unless otherwise noted)

Symbol Parameter Test conditions - le'is Unit
Min Typ Max
Vic Input clamp voltage | Vec=4.5V, |,c=—18mA —1.2 v
Von High-level output voltage Vee=4.5V~5.5V, loy=—2mA Vee—2 v
VoL Low-level output voltage Vec=4.5V, 15, =20mA 0.5 \"
I Input current at maximum voitage Vcc=5.5V, V=7V ) 0.1 mA
[’ High-level input current Vee=5.5V,V,=2.7V 20 nA
I Low-~level input current Vee=b5.5V, V,=0.4V —0,5 | mA
lo Output current Vee=b.5V,Vo=2. 25V —30 —112 mA
lech Supply current, all outputs high Vee=5.5V, V=0V 4.8 mA
leeL Supply current, all outputs low Vee=5.5V,V,=4.5V 14 26.3 mA
*: All typical values are at Voc=5V, Ta=25C.
SWITCHING CHARACTERISTICS
' ' Test conditions/Limits
Voe=4.5~5.5V N (Note 1)
C_=50pF .
Symbol Parameter Unit
R.=500Q
Ta=0~70C Ta=—20~-+75C
Input | Output| Min | Typ* | Max Min | Typ* | Max
toun Propagation time A Y ! 5 ! 55 ns
tenL 1 4 1 4.5
#*: Al typical values are at Vo o=8V T =207 .
Note 1: Measurement circuit TIMING DIAGRAM (Reference level=1.3V)
INPUT Voo OUTPUT
T  f )
PG DUT —r
, 1 v
50Q CL3RL
’l, l % tere toLn
(1) The pulse generator {PG) has the following characteristics:
' PRRZIMHz
ty=2ns, tt=2ns
Vip=3.5V, Vv, =0.3V
duty cycle=50%
Zo=50Q
(2) C_ includes probe and jig capacitance.
MITSUBISHI
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MITSUBISHI ASTTLs

M74ASO8P

QUADRUPLE 2-INPUT POSITIVE AND GATE

DESCRIPTION

The M74AS08P is a semiconductor integrated circuit
consisting of four 2-input positive-logic AND gates, us-
able as negative-logic OR gates.

1a=[1] 19

a1 14 Vee
FEATURES lNPUTS{
® High speed 182 EEXE]
® L ow output impedance }INPUTS
® Wide operating temperature range (Ta=—20~-+75C) outPuT 1Y 3] El'—\“\’\

2a—[4] 1] - 4y outpuT
APPLICATION INPUTS {

. ' 28— 3] 9]+ 38

General purpose, for use in industrial and consumer ; },NPUTS
digital equipment. OUTPUT 2v +[g] 9] 3A
FUNCTIONAL DESCRIPTION GND |7 8] ~3v output

Employing PNP transistors in the inputs and active pull-
up in the outputs, the M74AS08P achieves high speed
and high fan-out. To reduce problems in high-speed
switching, it has Miller-killer circuit, clamp diodes (both
input and output) and undershoot recovery circuit.

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

PIN CONFIGURATION (TOP VIEW)

Outline 14P4

CIRCUIT SCHEMATIC (EACH GATE)

the output is low. 1 OoVeeo
10k 40k%4k§2ké30k 3 50k 30
< P
[N
oY
FUNCTION TABLE Ao -
. (e, T4
Inputs Output
A B Y
L L L
H L L Bo S ¢
L H L x
H H H 77 GND
UNIT : Q )
ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75C, unless otherwise noted)

Symbol Parameter Conditions Ratings 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 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 \
Vie Low-level input voltage 0.8 \
lon High-tevel output current 0 -2 mA
loL Low-level output current 0 20 mA
Topr Operating free-air ambient temperature range" —20 +75 C

MITSUBISHI
A ELECTRIC 2—9



MITSUBISHI ASTTLs

M74AS08P

. QUADRUPLE 2-INPUT POSITIVE AND GATE

ELECTRICAL CHARACTERISTICS (Ta=—20~+475C, unless otherwise noted)

Limits 3
Symbol Parameter Test conditions - > - Unit
Min Typ Max
Vic Input clamp voltage Vee=4.5V, [g=—18mA —1.2 v
Von High-level output voltage Vee=4.5V~5, 5V, lon=—2mA Vee—2 o v
VoL Low-level output voltage Vee=4.5V, lo.=20mA 0.5 \"
I Input current at maximum voltage Vec=5.5V, V=7V’ 0.1 mA
™ High-level input current Vee=5.5V, V,=2.7V 20 uA
Tl Low-level input current Vee=5. 5V, V,=0. 4V —0.5 mA
lo Output current Vee=5.5V, Vo=2. 25V —30 —112 mA
locH Supply current, all outputs high Vec=5.5V, V,=4.5V 5.8 9.3 mA
leoL Supply current, all outputs low Vee=5.5V, V=0V 14.9 24 mA
*: All typical values are at Vec=5V, Ta=25C.
SWITCHING CHARACTERISTICS
Test conditions/Limits
Vge=4.5~5.5V ‘(Note 1)
C=50pF X
Symbol Parameter Unit
R_=500Q
Ta=0~70C Ta=—20~+75C
inputs | Output{ Min | Typ* [ Max Min | Typ* [ Max
teLm . . 1 5.5 1 6
Propagation time A,B Y ns
tony 1 5.5 1 6

*: All typical values are at Vaa=5V, T53=25C.

Note 1: Measurement circuit

TIMING DIAGRAM (Reference level=1.3V)

INPUT Veec OUTPUT ! !
i ] N
PG DUT
[ 1 v
50Q CL3RL —_—
l 3 thLn L

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

PRRL TMHz

tr==2ns, tf=2ns

Vin=3.5V, V, =0.3V

duty cycle=50%

Z2o=50Q
(2) C_ includes probe and jig capacitance.

MITSUBISHI
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MITSUBISHI ASTTLs

M74AS20P

DUAL 4-INPUT POSITIVE NAND GATE

DESCRIPTION

The M74AS20P is a semiconductor integrated circuit
consisting of two 4-input positive-togic NAND gates, us-
able as negative-logic NOR gates.

FEATURES

® High speed

® Low output impedance

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

APPLICATION
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 M74AS20P achieves high speed
and high fan-out. To reduce problems in high-speed
switching, it has Miller-killer circuit, clamp diodes (both
input and output) and undershoot recovery circuit.

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

PIN CONFIGUR

ATION (TOP VIEW)

NS
1a—[1] 7 veo
INPUTS{
18—[Z] ERES
}INPUTS
NG E‘_ZC
1c—-E 1] n~c
lNPUTS{
0—[s [10] — 28
}INPUTS
ouTPUT 1Y +[6 EI~—2A
GND 8] -2y OUTPUT
NC: NO CONNECTION
Outline 14P4

CIRCUIT SCHEMATIC (EACH GATE)

S %
R Lo

A

AO ¢
s ! 3] v
FUNCTION TABLE 8ot P L ;E
7
inputs Output Coj — " 100 1{
A N Y i ';7“* Tk
L L H
v C v D ﬁi 25k
L H H 1]’7 GND
H H L
UNIT: Q
N=B-C-D
ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75C, unless otherwise noted)

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

RECOMMENDED OPERATING CONDITIONS
. Limits
Symbot Parameter Unit
Min Typ Max
Vece Supply voltage 4.5 5 5.5 v
Vin High-level input voltage 2 v
VL Low-level input voltage 0.8 \"
lon High-level output current 0 —2 mA
loL Low-level output current 0 20 mA
Topr Operating free-air ambient temperature range —20 +75 C
MITSUBISHI
ELECTRIC 2—11
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MITSUBISHI ASTTLs

' M74AS20P

DUAL 4-INPUT POSITIVE NAND GATE

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

Limits
Symbol- Parameter Test conditions - = Unit
Min Typ Max
Vie Input clamp voltage Vee=4.5V, ic=—18mA —1.2 v
Von High-level output voltage Vee=4.5V~5.5V, lohy=—2mA Vee—2 v
VoL Low-level output voltage Veco=4.5V, Io.=20mA 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
Iy Low-level input current Vee=5.5V, V=0, 4V —0.5 mA
lo Output current Vee=5.5V, Vo=2.25V —30 —112 mA
lech Supply current, all outputs high Vee=5.5V, V=0V 1 1.6 mA
lecL Supply current, all outputs low Vee=5.5V, V,=4.5V 5.4 8.7 mA
*: All typical values are at Voe=5V, Ta=25C.
SWITCHING CHARACTERISTICS
Test conditions/Limits
Vee=4.5~5.5V (Note 1)
C_ =50pF ,
Symbol Parameter Unit
R_.=500Q
Ta=0~70C Ta=—20~-+75C
Inputs { Output| Min | Typ™ | Max Min | Typ* | Max

teun Propagation time AB Y ! 5 ! 55 ns
torL C,D 1 4.5 1 5

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

Note 1: Measurement circuit

INPUT Vee OUTPUT

-

50Q ’L ICL Re

TIMING DIAGRAM (Reference level=1.3V)

(1) The pulse generator (PG) has the following characteristics:
PRRZ1MHz
tr=2ns, tf=2ns
Viu=3.5V, v, =0.3V
duty cycle=50%
Zo=50Q
(2) €. includes probe and jig capacitance.

tonL

A

2—12
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MITSUBISHI ASTTLs

M74AS21P

DUAL 4-INPUT POSITIVE AND GATE

DESCRIPTION

The M74AS21P is a semiconductor integrated circuit
consisting of two 4-input positive-logic AND gates, us-
able as negative-logic OR gates.

FEATURES

® High speed

® | ow output impedance

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

APPLICATION ,
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 M74AS21P achieves high speed
and high fan-out. To: reduce problems in high-speed
switching, it has Miller-killer circuit, clamp diodes (both
input and output) and undershoot recovery circuit.

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

PIN CONFIGURATION (TOP VIEW)

1a—[1]
18-[2]
ne 3]
1c—[4]

lD—»

outpPuT 1y [

INPUTS{

INPUTS{

GND 7

] Voo
i3] — 20
2]~ 2c
1] n~c
1028
0] —2a
8] —2v

NC: NO CONNECTION

Outline 14P4

} INPUTS

OUTPU

INPUTS

T

CIRCUIT SCHEMATIC (EACH GATE)

—O Vce
10k% 40k 4k 2k§ 30k %50k 30
Tk
Ao ¢
15 Y
FUNCTION TABLE Bo 57?
Inputs Output co fq %
A N Y E ';7
L L L o
H L L %
L H L -OGND|
"
H H H UNIT: Q
N=B-C-D
ABSOLUTE MAXIMUM RATINGS (T,=—20~-+75C, unless otherwise noted)

Symbol Parameter Conditions Ratings 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
Limits
Symbol Parameter > Unit
Min Max
Vece Supply voltage 4.5 5.5 v
Vin High-level input voltage 2 v
Viu Low-level input voltage 0.8 v
lon High-level output current 0 —2 mA
lou Low-level output current [0} 20 mA
Topr Operating free-air ambient temperature range —20 —+75 C
MITSUBISHI
ELECTRIC 2—13



MITSUBISHI ASTTLs

M74AS21P

DUAL 4-INPUT POSITIVE AND GATE

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

Limits
Symbol Parameter Test conditions - - Unit
Min Typ Max
Vic Input clamp voltage Vee=4.5V, l,c=—18mA ) —1.2 \"
Vou High-level output voltage Vec=4.5V~5.5V, loy=—2mA Vee—2 \"
Voo Low-level output voltage Vee=4.5V, lo.=20mA 0.5 v
I Input current at maximum voltage Veec=5.5V, V=7V 0.1 mA
Iy High-level input current Vee=b5.5V, V,=2.7V 20 #A
he Low-tevel input current Vee=5.5V, V,=0. 4V —0.5 mA
lo Output current Vee=5.5V, Vo=2. 25V —30 —112 mA
lccH Supply current, all outputs high Vce=D5.5V, V,=4.5v 2.9 4.6 mA
lceL Supply current, all outputs low Vee=5.5V, V=0V 7.4 12 mA
*: All typical values are at Vgc=5V, Ta=25C.
SWITCHING CHARACTERISTICS
Test conditions/Limits
Vee=4.5~5.5V (Note 1)
C,=50pF .
Symbol Parameter Unit
R =500Q
Ta=0~70C Ta=—20~~+75T
Inputs | Output| Min | Typ* | Max Min | Typ* | Max

feun Propagation time AB Y ! 6 ! 6.5 ns
tpHL C,D 1 6 1 6.5

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

Note 1: Measurement circuit

TIMING DIAGRAM (Reference level=1.3V)

INPUT Vee QUTPUT
7 T A~D 7 \
puT :
50Q CL3R, Y
I teLn terL

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

PRRZ1MHz

tr=2ns, t4=2ns

Vin=3.5V, vV, =0. 3V

duty cycle=50%

Zo5=50Q
(2) C..includes probe and jig capacitance.

: MITSUBISHI
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MITSUBISHI ASTTLs

M74AS32P

QUADRUPLE 2-INPUT POSITIVE OR GATE

DESCRIPTION

The M74AS32P is a semiconductor integrated circuit
consisting of four 2-input positive-logic OR gates, us-
able as negative-logic AND gates.

FEATURES

® High speed

® Low output impedance )

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

APPLICATION
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 M74AS32P achieves high speed
and high fan-out. To reduce problems in high-speed
switching, it has Miller-killer circuit, clamp diodes (both
input and output) and undershoot recovery circuit.

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

PIN CONFIGURATION (TOP VIEW)

1a—[1] E] Ve
13»[2@ [13] - 48
} INPUTS
1Y4—[§ {i?igia¢—4A
2a—[1] 1] av
INPUTS{
23—»E@ [10] 38
ouTPUT 2v —[¢] @E-— 3A

aND 7] 8] — 3v

INPUTS{

QUTPUT

OQUTPUT
} INPUTS

OUTPUT

Outline 14P4

low-level, and when at least one of the inputs is high, CIRCUIT SCHEMATIC (EACH GATE)
the output is high. Vee
FUNCTION TABLE Y
Inputs Output o
Y 3

A B Y

L L L

H L H o

L H H 77 GND

H H H UNIT : Q
ABSOLUTE MAXIMUM RAT'NGS (Ta=—20~+475C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7 \
V, Input voltage —0.5~+7 v
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 T

RECOMMENDED OPERATING CONDITIONS
Limits
Symbol Parameter Unit
Min Typ Max
Vce Supply voltage 4.5 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 mA
lou Low-level output current 0 20 mA
Topr Operating free-air ambient temperature range —20 +75 C
MITSUBISHI
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MITSUBISHI ASTTLs

M74AS32P

QUADRUPLE 2-INPUT POSITIVE OR GATE

ELECTRICAL CHARACTER|STICS (Ta=—20~+75C, unless otherwise noted)

Limits

Symbol Parameter Test conditions - * Unit
R Min Typ Max
Vic Input clamp voltage Vee=4.5V, lic=—18mA ' -1.2 V-
Vou High-level output voltage Voc=4.5V~5.5V, loy=—2mA Vec—2 \
Vou Low-level output voltage Vee=4.5V, lo,=20mA ‘ 0.5 \%
B Input current at maximum voltage Vee=b5.5V, V=7V 0.1 mA
(I High-level input current Veec=5.5V, V,=2.7V 20 sA
e Low-level input current Vee=5.5V, V,=0. 4V —0.5 mA
lo Output current Vee=5.5V, Vo=2. 25V —30 —-112 mA
lccu Supply current, all outputs high Vee=b5.5V, V,=4.5v 7.3 12 mA
lecL Supply current, all outputs low Vee=5.5V, V=0V 16.5 26.6 mA
*: All typical values are at Voc=5V, Ta=25C.
SWITCHING CHARACTERISTICS
' Test conditions/Limits
Vec=4.5~5.5V (Note 1)
C_=50pF
Symbol Parameter . Unit
R_.=500Q
Ta=0~70TC Ta=—20~+75C
Inputs | Output| Min | Typ™ [ Max Min | Typ™ | Max
teLn . . 1 ' 5.8 1 6.5
Propagation time A, B Y ns
tprL 1 5.8 1 6.5

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

Note 1: Measurement circuit

| PG } DUT l
50Q lCLéRL

INPUT Vee OUTPUT

I

;

(1) The pulse generator (PG) has the following characteristics:
PRRL1MHz
tr'=2ns, ti=2ns
Vip=3.5V,V, =0.3v
duty cycle=50%
Z5=50Q
(2) C. includes probe and jig capacitance.

TIMING DIAGRAM (Reference level=1.3V)

A,B 7[ ){

teLn

tene

2—16
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MITSUBISHI ASTTLs

M74AS74P

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

DESCRIPTION
The M74AS74P is a semiconductor integrated circuit PIN CONFIGURATION (TOP VIEW)

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 _ e
=N p ar DIRECT ?ﬁ&ﬂ 1RD~E T_4| Voo
DATA INPUT 1D—[2] i3] - 2Ro RREST RESET
FEATURES D " .
@ Positive-edge-triggering CLOCK INPUT ‘T"E 12| — DATA INPUT
® Independent inputs and outputs for each flip-flop DIRECIL'§5¥ 1S—Dw.E mn—ZT CLOCK INPUT
® Direct set and reset inputs — DIRECT SET
® Q and Q outputs OUTP'UTS{ 10"'; 19— 255 QP67
~ ® Wide operating temperature range (Ta=—20~+75C) 19 —[g] El_.go )
}OUTPUTS
ano  [7] 5] 2a
APPLICATION
General purpose, for use in industrial and consumer
digital equipment.
Outline 14P4
FUNCTIONAL DESCRIPTION
When T changes from low-level to high-level, the D sig-
nal just before the change appears 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
D-type flip-flop, Sp and Rp should be maintained in
high-level.
CIRCUIT SCHEMATIC (EACH FLIP-FLOP)
O Vee
40 éSk %7. 5k %7. 5k %SK 40 J,7
: i 7
=5 12k s - e v oQ
Q- LN X L
3k L 4k
ar 4K e 325 X
K
5 ”
. $10k %10& o
[ ) Led
Rp O~ ¢ » © Sp
J. hL
LR e .
T L
.}
%‘22;‘ 10k 315Kk éle J;
o |
» i -0 D
b 315k 9
v 3 4
-0 GND
7 " UNIT: ©
MITSUBISHI
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MITSUBISHI ASTTLs

M74AS74P

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

FUNCTION TABLE (Note 1)
Inputs Outputs
So Ro T D Q Q
L H X X H L
H L X X L H
L L X X H* H*
H H L X Q° Q°
H H t H H L
H H. 1 L L H
Note 1t : 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 6 before the indicated steady-state input conditions were established.
X :lrrelevant ’
* :if §; and R—D simultaneously become high-level from this condition then the state of Q and 6 cannot be predicted.

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

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7 Vv
\Z 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 \"
ViL Low-level input voltage 0.8 \Y
lon High-level output current 0 —2 mA
lou Low-level output current 0 20 mA
Topr Operating free-air ambient temperature range —20 +75 T
J
MITSUBISHI
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MITSUBISHI ASTTLs

M74AS74P

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

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

Limits .
Symbol Parameter Test conditions - = Unit
Min Typ Max
Vic Input clamp voltage Vee=4.5V, lic=—18mA —1.2 \
Von High-level output voltage Vee=4.5V~5.5V, logy=—2mA Vec—2 v
Voo Low-level output voltage Vee=4.5V, g =20mA 0.5 v
I Input current at maximum voltage Vee=5.5V, V=7V 0.1 mA
| High-I Ii t t 0.7 V. 5.5V, V,=2.7v 20 A
igh-level input current —=——= =5.5V, V,=2.
H g P! S0, Ry, cc ! 40 “
D, T —0.5
he Low-level input current |—— Vee=5.5V, V,=0.4v mA
Spb, Rp —1.8
lo Output current Vee=5. 5V, Vo=2. 25V —30 —112 mA
lcc Supply current Vee=D5.5V (Note 2) 10.5 16 mA

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

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=4.5~5.5V (Note 3)
C_=50pF
Symbol Parameter - P Unit
R_=500Q
Ta=0~70C - Ta=—20~+75C
Inputs | Outputs | Min Typ™* Max Min Typ™ Max
fmax Maximum clock frequency T Q,Q | 105 ) 1 o5 MHz
t _ — 3 7.5 3 8.5
ren Sp,Rp [ Q,Q ns
terL i . 3.5 10.5 3.5 11.5
Propagation time
teLn . — 3.5 8 3.5 9
T Q,Q - ns
thHL 4.5 9 4.5 10
*: All typical values are at Voc=5V, Ta=25C.
Note 3: Measurement circuit
INPUT  Vee  OUTPUT (1) The pulse generator (PG) has the following characteristics:
T PRRL1MHz
tr=2ns, tf=2ns
| PG Il DUT Vip=3.5V,V,,=0.3V
l duty cycle=50%
50Q ’L :LCL R Zo=50Q
(2) C_ includes probe and jig capacitance.
'MITSUBISHI
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MITSUBISHI ASTTLs

M74AS74P

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

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

twith) T “H” 4
S Pulse width T_L . 5.5 5.5 ns
twisp) Sp “L 4
twimp) Rp “L”
tsuco) D 4.5 4.5
tsucsp) Setup time before T t Sp “H” (inactive) 2 2 ns
tsu(Rp) ) Rp “H” (inactive) 2 2
tho) Hold time after T t D 0 0 ns

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

TIMING DIAGRAM (Reference level=1.3V)

ol

tsu(o) thio) tsuo)

th(p)

B

| f

tu i '}
WTH) i

T

T
twitw)

terL

le—{ tpLH

f )
toLn
F}t:ﬂ.

7 \L

\K'

twisy tsuGsp

twrg) tsuRp)
i

ol

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

output performance.

\_}"F‘
teLn j teny
tenL j teLH
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SR M74AS138P
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v\O"‘:\e ot o
by

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

DESCRIPTION
The M74AS138P is a semiconductor integrated circuit of PIN CONFIGURATION (TOP VIEW)

a 3-line-to-8-line decoder/demultiplexer with enable

inputs. L
oa—[1—— 6] Voo
D —
FEATURES ‘ DATA | ba—[Z}{0s ™ vopJE—~ T
® Three types of enable inputs _
® 4 to 16 decoder/demultiplexer capability without oc—[E[{oc  vip{4—-",
adding external components E-[de.  v.pfE-%

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

ENABLE | =— 7
e E—[Elde  vpd1d—¥; foutpuTs

APPLICATION . B-[EHs  v.pJu]-7
General purpose, for use in industrial and consumer

digital equipment. , outPuT Yr—[7H]v: _ vepHi0]— V5
Y5

aNo [ T—To]—%

FUNCTIONAL DESCRIPTION

Using as a decoder, give the address in 3-bit binary
code on inputs Da~ D¢, and one output among outputs
Yo~Y7 corresponding to the address become low while Outline 16P4

the other seven outputs are all high. In this case, set en- >
able input_E; high and enable inputs Ez and E; low.
When E;, E; and E3 are in any other condition, the out-
puts are high irrespective of the status of Do~Dg.
When the device is used as a demultiplexer, it func-
tions as a 1-line-to-8-line demultiplexer by making Ej,
Ez or E_3 the data input and Da~Dc¢ the selection inputs.

LOGIC DIAGRAM

|
°°L> D"
Lo

MITSUBISHI
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M74AS138P

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

FUNCTION TABLE (Note 1)
Inputs Outputs

E _Ex Dc Ds Da Yo Y1 Y2 Y3 Ya Y Yo Y7
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 : Irrefevant

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

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7 v
\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 v
Vin High-level input voltage 2 v
Viu Low-level input voltage 0.8 v
lown High-level output current 0 —2 mA
loL Low-level output current [0} - 20 mA
Topr Operating free-air ambient temperature range —20 +75 C
ELECTRICAL CHARACTERISTICS (Ta=~20~+75C, unless otherwise noted)
Symbol Parameter Test conditions lelis Unit
Min Typ Max
Vic Input clamp voltage Vee=4.5V, |c=—18mA —1.2 \Y
Vor High-level output voltage Vee=4.5V~5.5V, loy=—2mA Vee—2 v
VoL Low-level output voltage Vcee=4.5V, lo.=20mA 0.5 v
Iy .Input current at maximum voltage Vce=b5.5V, V,;=7V 0.1 mA
hn High-level input current Vee=b5.5V, V,=2.7V 20 #A
e Low-level input current Vee=5.5V, V,=0.4V"’ —0.5 mA
lo Output current Vco=5.5V, Vo=2. 25V —30 —112 mA
lcc Supply current Vec=b. 5V 14 20 mA
*: All typical values are at Voc=5V, Ta=25C.
\
MITSUBISHI
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M74AS138P

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

SWITCHING CHARACTERISTICS

Test conditions/Limits

Veoc=4.5~5.5V (Note 2)
C_=50pF
Symbol Parameter Unit
R =500Q
Ta=0~70C Ta=—20~+75C
Inputs | Output[ Min | Typ* | Max | Min | Typ* [ Max
teun Da, Dg — 2 10 2 1
Y ns
tenL X . D¢ 2 9.5 2 10.5
Propagation time —
tpLn Ei, E; — 2 10 2 1
— Y ns
toHL E3 2 10 2 1"

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

Note 2: Measurement circuit

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

INPUT Vee OUTPUT
PG T DUT
50Q

PRRZ 1MHz
ty=2ns, tf=2ns
Viu=3.5V, v, =0. 3v
duty cycle=50%
Zo=50Q

(2) C_includes probe and jig capacitance.

’

|
Ll

APPLICATION EXAMPLES

4-line to 16-line decoder/demultiplexer

OUTPUTS
A

TIMING DIAGRAM (Reference level=1.3V)

Da, Da, De [
Ei, E2, E3 ;

IN-PHASE OUTPUT
teLH
QUT-OF-PHASE
OUTPUT
terL

Yo Yi Y2 Y3 Ya Ys Ys Y7

SOSeIPe!

E:1 E2

M74AS138P

=5 Da Dg Dc

Yo Y1 Y2 Y3 Ya Y5 Y Y5

oy

Ys Yo Yio Y11 Y12 Y13 Y14 Yis

SO PRY!

Yo Y1 Y2 Y3 Ys Ys Ye Y7

M74AS138P
E/ Ez E3 Da Dg D¢
QQ

Py

Da Dg D¢

)

Do

| ——

INPUTS

T

terr

teLn

(
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MITSUBISHI ASTTLs

M74AS157P

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER

DESCRIPTION

The M74AS157P is a semiconductor integrated circuit
consisting of four 2-line to 1-line data selector/multi-
plexer circuits. :

FEATURES

® Strobe input common to all 4 circuits

® Select input common to all 4 circuits

©® Low output impedance

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

APPLICATION

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

FUNCTIONAL DESCRIPTION

This IC has 4 circuits, each of which has a data selec-
tion function which selects one line out of 2 lines of sig-
nals and a multiplexing function to convert 2-bit parallel-
data into serial data by time sharing. When 2-line sig-
nals are fed to inputs Do and Dy and one of them is spe-
cified by the select input Sa, the specified input signal
appears at the output Y. By applying 2-bit parallel data
to Do and D; and pulses to S, the Dy and D; data
appear at Y in that order synchronized with Sa. The Sp
and strobe inputs are commen tc all 4 circuits. When G
is high, all the outputs, 1Y, 2Y, 3Y and 4Y are low, re-
gardless of other inputs. ;

M74AS157P has the same functions and pin connec-
tions as M74AS257P but the latter is provided with 3-
state outputs.

PIN CONFIGURATION (TOP VIEW)

SELECT INPUT  Sa—~[T}—— T vee
100~ [2} 100 © ap{ig]—G sTROBE INPUT
1D|~'Eﬂ101 4Do—‘Eo——4Do
outpuT 1Y —[aHiv 4o ’--E«ao1

DATA INPUTS[
] DATA INPUTS
2Do~ [sj—— 20, av[ig—4v ouTPUT

DATA INPUTS{
20y ~[6]201 3001 300

-—JT_Bl‘— 3D

|———E|» 3Y OUTPUT

} DATA INPUTS

outpuT 2v«[7}2v 30

enD | [B]

Outline 16P4

FUNCTION TABLE (Note 1)

Inputs Output
G Sa Do D, Y
H X X X L
L L L X L
L L H X H
L H X L L
L H X H H
Note 1. X: Irrelevent

LOGIC DIAGRAM

2y 3y

VCC

ay :
- 12 - @
T 77

104
[F%C i—; T T T

1Dy 1D, 2D, 2D,

-—®-©——0 —é—@&

3Do 3Dy

ol

4D, 4D, ' Sa GND

MITSUBISHI
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M74AS157P

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER

ABSOLUTE MAXIMUM RATINGS (Ta=—20~475C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7 \
V| Input voltage —0.5~+7 v
Vo Output voltage High-level state —0.5~Vcc A\
Topr ‘ Operating free-air ambient temperature range B —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 \
Vio Low-level input voltage 0.8 v
lon High-level output current 0 —2 mA
loL Low-level output current 0 20 mA
Topr Operating free-air ambient temperature range —20 +75 C
ELECTRICAL CHARACTERISTICS (Ta=—20~+75C, unless otherwise noted)
Symbol Parameter Test conditions Limi:‘s Unit
Min Typ Max
Vic Input clamp voltage Vee=4.5V, liIc=—18mA —1.2 v
Vou High-level output voltage / Vee=4.5V~5.5V, Ion=—2mA Vec—2 v
Voo Low-level output voltage Vee=4.5V, lop=20mA_ ) 0.5 v
Input current at Sa 0.2
I . Vee=5.5V, V=7V mA
maximum voltage Do, D1, G 0.1
hu High-level input current . Sa Vec=5.5V, V\=2.7V 40 nA
Do, Dy, G 20
Sa —1
he Low-level input current Vee=5.5V, V,=0.4Vv mA
Do, D1, G —0.5
lo Output current Vee=b5.5V, Vo=2. 25V —30 . —112 mA
lcc Supply current Vce=b5.5V 17.5 28 [ mA
*: All typical values are at Vgc=5V, Ta==25C.
MITSUBISHI .
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M74AS157P

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vee=4.5~5.5V (Note 2)
C_=50pF R
Symbol Parameter Unit
: R.=500Q
Ta=0~70C Ta=—20~-+75C
Inputs | Output| Min | Typ* | Max Min | Typ* | Max
t 1 6 1 6.5
L Do,Di | Y ns
tenL 1 5.5 1 6
t 2 n 2 12
PLH Propagation time Sa Y ns
tor 2 10| 2 I
t — 2 10.5 2 11.5
L G Y ns
tenL 2 7.5 .2 8
*: All typical values are at Voc=5V, Ta=25C.
Note 2: Measurement circuit TIMING DIAGRAM (Reference level=1.3V)

INPUT  Vee OUTPUT

o9 | S0 G —]/_——_\f

Do, D1

E puT | In-phase output
50Q C. Re : tene
7J7~ 71- Ou(—of—phas-;-— Sﬁ f
) output T~ :
(1) The puise generator {(PG) has the following characteristics: . e M
PRRZ1MHz
tr=2ns, tr=2ns
Vin==3.5V, V,.=0. 3V
duty cycle=50%
Zo=50Q
(2) C.includes probe and jig capacitance.

, MITSUBISHI
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QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER(INVERTED)

DESCRIPTION
The M74AS158P is a semiconductor integrated circuit
consisting of four 2-line to 1-line data selector/multi-

PIN CONFIGURATION (TOP VIEW)

plexer C|rcu|ts \J
SELECT INPUT Sa—[T}—— 6] Vveo
S —
FEATURES 100~ 2} 105 GF—EL—G STROBE INPUT

® Inverted outputs DATA INPUTS{
® Strobe input common to all 4 circuits

® Select input common to all 4 circuits

® Low output impedance

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

10— [3}H101 4Do{14]+- 405
_ }DATAINPUTS
ouTPUT 1Y« [a]d1v - 4pi|Hi3 4D

00— [5]2p0  4vp{iz—4¥ ouTPUT
DATA INPUTS{
2D1—'E— 2D 3Do —E'—:‘}Do

APPLICATION 8 } DATA INPUTS
General purpose, for use in industrial and consumer OUTPUT 2Y<—E—c 2y 3Y3D| ——E'—3Dw
digital equipment. ’ . onp  [] ‘R—EI_.ﬁ OUTPUT

FUNCTIONAL DESCRIPTION
This IC has 4 circuits, each of which has a data selec-
tion function which selects one line out of 2 lines of sig- Outline 16P4

nals and a multiplexing function to convert 2-bit parallel
data into serial data by time sharing. When 2-line sig-
nals are fed to inputs Do and D7 and one of them is spe-

FUNCTION TABLE (Note 1)

cified by the select input S,, the specified input signal Inputs Output
appears inverted at the output y. By applying 2-bit para- G Sa Do D, Y
llel data to Dg and D; and pulses to S,, inverted data of H X X X H
Do and Dy appear at Y in that order synchronized with L L L X H
Sa. The S, and strobe inputs are common to all 4 cir- L L H X L
cuits. When G is high, all the outputs, 1Y, 2Y, 3Y and 4Y L H X L H
are high, regardiess of other inputs. L H X H L
M74AS158P has the same functions and pin connec- Note 1. X: Irrelevant

tions as M74AS258P but the latter is provided with 3-
state outputs.

LOGIC DIAGRAM

1Do 1Dy 2Dy 2Dy 3Do 3Dy 4Do 4D| G Sa GND

MITSUBISHI :
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M74AS158P

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER(INVERTED)

ABSOLUTE MAX'MUM RATINGS (Ta=—20~+75C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Voo Supply voltage —0.5~+7 v
Vi Input voltage —0.5~+7 ]
Vo Output voltage - High-level state —0.5~Vcec \%
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 \"
lon High-level output current 0 —2 mA
loL Low-level output current 0 20 mA
Topr QOperating free-air ambient temperature range —20 +75 c
ELECTRICAL CHARACTERISTICS (Ta=—20~+75%C, unless otherwise noted)
Symboal Parémeter Test conditions - Limi:s Unit
. : Min Typ Max
Vic Input clamp voltage Voo=4.5V, Lc=—18mA —1.2| v
Vou High-level output voltage Vaa=4. 5V~5.’5V. lon=—2mA Vee—2 \
VoL Low-level output voltage Vce=4.5V, lo.=20mA 0.5 v
Input current at Sa ) 0.2
1 ) = Vee=5.5V, V=7V mA
maximum voltage Do, D1, G 0.1
[’ High-level input current Sa — Vee=5.5V, V=2.7V 40 #A
: Do, D1, G 20
e Low-level input current |2 — Vee=5.5V, V,=0. 4V i
Do, D1, G —0.5
lo Output current Vce=5.5V, Vo=2. 25V —30 —112 mA
lcc Supply current Vee=5.5V 15.6 22.5 mA

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

MITSUBISHI
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M74AS158P

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER(INVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vee=4.5~5.5V (Note 2)
Symbol Parameter CL=50pF Unit
R =500Q
Ta=0~70C Ta=—20~+75C
Inputs [ Output| Min | Typ* | Max Min | Typ* [ Max

[ oo | ¥ 1 5 1 55 |
tor 1 4.5 1 5
teun Propagation time Sa % 2 9.5 2 10.5 ns
torL ~ 2 0.5 | 2 1.5
o & . 2 6.5 | 2 1.
torn 2 0| 2 1

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

Note 2: Measurement gircuit

INPUT

50Q

Vee

I

DUT

ouTPUT

CL

i

(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) C_ includes probe and jig capacitance.

TIMING DIAGRAM (Reference level =1.3V)

Sa G
Do, Dy

In-phase output

Out-of-phase

output

tero

[\

'TL—‘_LH top

N

e

PLH
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U M74AS240P

(€

s 8 g we® . .
£ acnet’ -
TGore P OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (INVERTED)
DESCRIPTION , '
The M74AS240P is a semiconductor integrated circuit PIN CONFIGURATION (TOP VIEW)
consisting of two blocks of buffers with 3-state inverted cgg;ggz 10_0‘—»|I _c[>_u g__o] Voo
outputs and independent output control for each block. ) INPUT A@ _ ouTPUT
FEATURES ‘ oo I \QWEQOC R
; SE 050 ouTpuT 2Y4+[3] —i8]—~1v1 OUTPUT
® In-phase output controt inputs (10C, 20C) . \
@ High fan-out, 3-state output (lo,=64mA, lgy=—15mA) INPUT 1Az—>|_7_—[5:\ Q——E*ZM INPUT
® Wide opergtlng temperature range, (Ta=—20~+75TC) outPuT 2¥s—[5] \ g 1v: ouTPuT
APPLICATION | inpur 1A= EHSoR o HE 240 npuT
General purpose, for use in industrial and consumer ouTPUT 2¥2+[7 \ EI—»le OUTPUT
digital equipment. %_

INPUT |A4—>E E<—2Az INPUT

FUNCTIONAL DESCRIPTION

When output control input oc is low-level, and if input A

B

OUTPUT 2Y|~—E E—»qu OUTPUT

is low, then output Y is high, if A is high, Y is low. When GND E E~—2A1 INPUT
OC is high, Y; ~ Y4 are in high-impedance state
irrespective of the status of A. : Outline 20P4

The outputs of all eight buffers can be simultaneously

controlled b ting 10C and 20C.
ned by connecting TU% an FUNCTION TABLE (Note 1)

Inputs Output
A oC Y
L L H
H L L
X H Z

Note 1: Z : High-impedance state
X : lrrelevant

CIRCUIT SCHEMATIC (EACH BUFFER)
! * —O Vee
é2'5k§lk %20
i
” 1N
LK v oy
-+
6003 1k t +
‘gzsk
0 GND
e
q! 4 A 4
" TO OTHER
:!7 BUFFERS
UNIT: @

‘ MITSUBISHI
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M74AS240P

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (INVERTED)

ABSOLUTE MAXIMUM BAT'NGS (Ta=—20~-+757C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Voo | Supply voltage ) —0.5~+7 \
vV Input voltage ) —0.5~+7 v
Vo Output voltage High-level state or high-impedance state ~—0.5~+4+5.5 \"
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~-+150 ‘c

RECOMMENDED OPERATING CONDITIONS

Syrﬁbol Parameter - Limits Unit
Min Typ Max
Vee Supply voltage . 4.5 5 5.5 \
Viu High-level input voltage 2 v
\mn Low-level input voltage 0.8 v
lon High-level output current 0 —15 mA
loL Low-level output current 0 64 mA
Topr Operating free-air ambient temperature range —20 +75 c

ELECTRICAL CHARACTERISTICS (Ta=—20~475C, unless otherwise noted)

Limits
Symbol Parameter Test conditions - " Unit
Min Typ Max
Vic Input clamp voltage Vec=4.5V, |, c=—18mA —1.2 v
Vee=4.5V~5. 5V, Igy=—2mA Vee—2
Vou High-leve! output voltage lon=—3mA 2.4 3.4 \Y
Vec=4.5V
lon=—15mA 2.4
Voo Low-level output voltage Veo=4.5V, lo.=64mA 0.55 \
lozm Off-state high-ievel output current Vee=>5.5V,Vo=2.7V | 50 nA
loze Off-state low-level output current Vce=>5.5V, Vo=0. 4V —50 rA
Iy Input current at maximum voltage Vee=5.5V, V,=7V 0.1 mA
I High-level input current Vee=b5.5V, V,=2.7V 20 rA
L Low-level input current Vee=5.5V, V,=0. 4V —0.5 mA
lo Output current . Vco=5. 5V, Vo=2. 25V —50 —150 mA
lech Supply current, all outputs high Vecc=5.5V ' . 1" 17 mA
lcoL Supply current, ail outputs low Vcc=5.5V 51 75 mA
lccz Supply current, all outputs disabled Vce=5.5V . 24 38 mA
*: All typical values are at Vec=5V, Ta=25T.
MITSUBISHI
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. M74AS240P

" OCTAL BUFFER/LINE DRIVER 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 |[Output| Min | Typ* | Max Min | Typ* | Max
teLn o 2 6.5 2 7
Propagation time A Y ns
tpHL 2 5.7 2 6
tpzn . P 2 6.4 2 7
B Output enable time oC Y ns
tpzL 2 9 2 9.5
tpHz . . . p— 2 5 2 5.5
Output disable time ocC Y , ns
thLz 2 9.5 2 10.5
*: All typical values are at Vcc=5V, Ta=25C.
Note 2: Measurement circuit (1) The pulse generator (PG) has the following characteristics: Parameter )
, PRRZ1MHz t Open
INPUT Voo OUTPUTg 7y \=2ns, tr=2ns PLH P
o T s, T ’ terL Open
. Viu==3.5V, V,(=0. 3V trze Open
= 10,
1 duty cycle=50% . . o Closed
PG DUT
Zo=50Q
tenz Open
50Q Jy C.2 R (2) C_ includes probe and jig capacitance. t Closed
l . PLZ
TIMING DIAGRAM (Reference level=1.3V)
A E
Y .
terL teLn
oc y
tezL tpLz 4
oc
v 0.3v
p
" MITSUBISHI
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B M74AS241P
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Got™ OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED)
DESCRIPTION
The M74AS241P is a semiconductor integrated circuit PIN CONFIGURATION (TOP VIEW)
- . " o U
consisting of two bl.ocks of buffers with 3-state nonin COUTRUT e S [: E Veo
verted outputs and independent output control for each INPUT
: QUTPUT
block. INPUT 1A *[Z—l;\ ~<HE 200 SSNTROL
'FEATURES evreer =+ \ =
® Complementary output control inputs (10C, 20C) INPUT lAz—’E‘S %—E«zm INPUT
® High fan-out, 3-state output (lo,=64mA, loy=—15mA): \
2Y3 —

® Wide operating temperature range (Ta=—20~+757C) outpur 2s 5] \ g 1v: outeut

INPUT lAs*E %E«ZM INPUT
APPLICATION o e oureur
General purpose, for use in industrial and consumer OUTPUT <72 \ :
digital equipment. INPUT 1&—»[5&\ %—E%ZAz INPUT
FUNCTIONAL DESCRIPTION : outeuT 21 [ e outeur
When output control input 10C is low-level, and if input GND @ 11]+—2A1 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 Outline 20P4

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 re-
spectively.

CIRCUIT SCHEMATIC (EACH BUFFER)

ekélf 3-5k(é6k%__]_-]- '2(5%3.( g éHZO 0 Veo

Tk
¢ o
% Pt 14 oY
y .
e e r 600 5/ x
o P \ 4
7: L 50
15k% 20;4‘% 2.5k %2&(
¢ ¢ . O GND
Yy Yy ke
= TO OTHER
'17 BUFFERS
UNIT: Q
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M74AS241P

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED)

FUNCTION TABLE (Note 1)
Inputs Output Inputs Output
1A 10C 1Y 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 : Irrelevant

ABSOLUTE MAXIMUM RATINGS (Ta=—20~+;5°C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7 \
A 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

Symbol Parameter Limits Unit
Min Typ Max

Vee Supply voltage 4.5 5 5.5 v
Via High—leve‘I input voltage 2 \Y
Vie Low-level input voltage 0.8 \)
lon .| High-level output current 0 —15 mA
loL Low-level output current 0 64 mA
Topr Operating free-air ambient temperature range —20 +75 c

ELECTRICAL CHARACTERISTICS (Ta=—20~475C, unless otherwise noted)

. Limits
Symbol Parameter Test conditions - 5 Unit
Min Typ Max
Vie Input clamp voltage Vee=4.5V, lic=—18mA - —1.2 \%
Vec=4.5V~5.5V, logn=—2mA Vec—2
Vou High-level output voltage lon=—3mA 2.4 |- 3.4 v
Vec=4.5V
lon=—15mA 2.4
VoL - Low-level output voltage ! Vec=4.5V, lo.=64mA ) 0.55 \%
lozn Off-state high-level output current Vece=5.5V,Vo=2.7V 50 uA
loze Off-state low-level output current Vco=5- 5V, Vo=0. 4V ) —50 #A
I 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 uA
e Low-leve! input current gC,R Vee=5.5V, V,=0. 4V ) —ry ; mA
lo Output current ’ Vcc=5.5V, Vo=2. 25V —50 —150 mA
lccH Supply current, all outputs high Vee=b.5V 22 35 mA
lccL Supply current, all outputs low Vge=5.5V 61 90 mA
lccz Supply current, all outputs disabled Vee=b.5V 35 56 mA
*: All typical values are at Voc=5V, Ta=25C.
MITSUBISHI

2—34 , ELECTRIC



MITSUBISHI ASTTLs

M74AS241P

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (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 |Output| Min | Typ™* | Max Min | Typ* | Max
teLn . . 2 6.2 2 7
Propagation time A Y ns
tene 2 6.2 2 7
tozn ] — 2 9 2 10
Output enable time 10C Y ns
oz 2 7.5 | -2 8
tonz ) ] — 2 6 2 6.5
Output disable time 10C Y > ns
teLz 2 9 2 10
t 3 10.5 3 1
Fzn Output enable time 20C Y - ns
tezL 3 8.5 3 9.5
t 3 7 3 7.5 .
FHZ Output disable time 20C Y ns
teLz 3 12 3 13
*: All typical values are at Vec=5V, Ta=25C.
Note 2: Measurement circuit (1) The pulse generator (PG) has the following characteristics: Parameter S
: PRRZ1MHz teLn Open
INPUT V, OuUTPUT
i cc Z ;V tr=2ns, ty=2ns torL Open
T ! Vin=3.5V, v, =0.3V tozn Open
R " duty cycle=50% tezL Closed
PG DUT
. Z5=50Q tenz Open
500 ’L lc'“ R, (2) C. includes probe and jig capacitance. tpLz Closed
TIMING DIAGRAM (Reference level=1.3V)
A } 10C 7K
Y 20C 3(
m s 0.3v
Y
[ tenz
10C 3k
20C 7£
v
0.3v
toze teLz
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aws. M74AS244P

A o' of!
ws ‘s:‘(,\o pe®
@

NS ovar
goree? ' OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED)

DESCRIPTION : - :
The M74AS244P is a semiconductor integrated circuit PIN CONFIGURATION (TOP VIEW)
consisting of two b!ocks of buffers with 3-state .nonin- CgthngI 1‘6’6—»[1‘ D 2_9| Veo
verted outputs and independent output control for each . INPUT

... OUTPUT
—<|D-E9|<—206 CONTROL
INPUT

[1g] - 1vi ouTPUT

block. INPUT 1A —»E

' 2y, «[3
FEATURES o outeut 2% [
@ In-phase output control inputs (10C, 20C) ) INPUT . 1A2 —#E-S [17]—2as INPUT
® High fan-out, 3-state output (lo; =64mA, loy=—15mA)

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

[ig]— 1v. outPUT

ol
%“EI“Z"“ INPUT
2+

OuTPUT 2Ys+[5]

INPUT 1Aa—’|E

APPLICATION :
General purpose, for use in industrial and consumer ouTPUT ZYZ‘—_E \ E_'WB ouTPUT
digital equipment. INPUT 1A4—»E%;—\ 73] - 24, INPUT
FUNCTIONAL DESCRIPTION outeur 211 —[SF——\ A~ 1vs outeLT
When output control input OC is low-level, and if input A aND i) 1]+ 2a1 iNPUT
is low, then output Y is low. If A is high, Y is high. When

OC is high, Y; ~ Y4 are in high-impedance state Outline 20P4

irrespective of the status of A.
The outputs of all eight buffers can be controlled

simultaneously by connecting 10C and 20C. FUNCTION TABLE (Note 1)

Inputs Output
A oC N
L L L
H L H
X H Y4

Note 1: Z : High-impedance state

X : Irrelevant

CIRCUIT SCHEMATIC (EACH BUFFER)

g Tl ‘
83102 2.5k . 6k%15k 3_5,% BKé k%8k %2.5k 20
I S [ H] s
S Ll
4 T
- Pf ¢ oY
K
b 4
¢ A K 600 ) &K
I y "T
Ao 1N f¢ v 1k
x L 50
15k , 2.5k L
o 20:? %25k
| - . 0 GND
Yy Yy ”
e ' TO OTHER
j? . BUFFERS
UNIT: Q
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M74AS244P

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED)

ABSOLUTE MAXIMUM RATINGS (Ta=—20~+475C, unless otherwise noted)

Conditions

Symbot Parameter Ratings Unit
Vee Supply voltage —0.5~+7 \2
A 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
Viu High-level input voltage 2 \"
Vie Low-leve! input voltage 0.8 \Y
lon High-level output current 0 —15 mA
loL Low-level output current 0 64 mA
Topr Operating free-air ambient temperature range —20 +75 c
ELECTRICAL CHARACTERISTICS (Ta=—20~475C, unless otherwise noted)

Symbol Parameter Test conditions - lelis Unit

Min Typ Max
Vie Input clamp voltage Vee=4.5V, lic=—18mA —1.2 \
Voo=4.5V~5.5V, lop=—2mA Veo—2
Vou High-level output voltage lon=—3mA 2.4 3.4 \%
Vgec=4.5V .
lon=—15mA 2.4

VoL Low-level output voltage Vec=4.5V, lo.=64mA 0.55 \4
lozn Off-state high-level output current Vee=b.5V,Vo=2.7V 50 nA
loz Off-state low-level output current VC¢=5. 5V, Vo=0. 4V —50 nA

N Input current at maximum voltage Vee=5.5V, V=7V 0.1 mA
Iin High-level input current Vee=5.5V, V\=2.7v 20 zA

ocC —0.5

e .| Low-level input current Vee=5.5V, V,=0. 4V = mA
lo Output current Veoc=b5.5V, Vo=2.25V —50 —150 mA
lecH Supply current,. all outputs high Vee=5.5V 22 .34 mA
leoL Supply current, all outputs low Vee=5.5V 60 90 mA
lccz Supply current, all outputs disabled Vee=5.5V 34 54 mA
*: All typical values are at Voc=5V, Ta=25C.

MITSUBISHI
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M74AS244P

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 R1=500Q Unit
R2=500Q
Ta=0~70C Ta=—20~+75C
Input | Output| Min | Typ™ | Max Min | Typ* | Max
teLn 2 6.2 2 7
Proj tion time A Y ns
ot pagation tim 2 6.2 | 2 7
t J— 2 9 2 10
rzn Output enable time ocC Y ns
tpzL 2 7.5 2 8
t ' J— 2 6 2 6.5
Phz Output disable time ocC Y ns
tpz 2 9 2 10
*: All typical values are at Vcc=5V, Ta=25C.
Note 2: Measurement circuit (1) The pulse generator (PG) has the following characteristics: Paramotor S
PRRZ1MHz t Open
INPUT Vce OUTPUTE 7V t=2ns. tr=2ns PLH P
0 T s r » i terL Open
. Viu=3.5V, V, =0. 3V toze Open
=509,
1 dut}/ cycle=50% oo Closed
PG puT Zo=50Q
" ) tpnz Open
50Q C. includes probe and jig capacitance. tor Closed

I i A

TIMING DIAGRAM (Reference level=1.3V)

|

e
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?“E\,\\\g}:t;@w | M74AS245P

e .‘5:::; ot
Wol
ome * OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED)
DESCRIPTION
The M74AS245P is a semiconductor integrated circuit PIN CONFIGURATION (TOP VIEW)
consisting of eight bus transmitter/receiver circuits with DIRECTION bIR -7 ~ = v
3-state noninverted outputs. CONNROF IEefye: i e veo oUTPUT
AIQE'T‘E‘ LE«E CONTROL
FEATURES ‘
) Az 3 18|« B
® Two-way transmission or isolation between two 8-bit : [:—rﬁ—‘ :l 1
data ) Az E—rﬁ E Bz
® High fan-out (lo, =48mA, lop=-—15mA) %
A5 —T-lf 16|+ B
® Wide operating temperature range (Ta=—20~+75C) éﬁﬁg'lrﬁ_/s o [Cheds
ho++[¢] ig] ~ e OUTPUTS/
APPLICATION » roer7] _rg* e, | INPUTS
General purpose, for use in industrial and consumer ‘ . '%11
digital equipment. A+ [8] 73] Bs
Ag+|9 12] B,
FUNCTIONAL DESCRIPTION Eﬁl]
The inputs and outputs are mutually connected to form GND [E E|<*Ba
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 .

FUNCTION TABLE (Note 1)

pins. When OC is high, both A and B are in the high- Inputs Input/Output
impedance state and A and B are isolated. ocC DIR A B
L L i
L H | o
H X z z

Note 1: | : Input pins

O :Output pins (honinverted output)
Z :High-impedance state (A and B are isolated)
X :lrrelevant °

LOGIC DIAGRAM

MITSUBISHI
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M74AS245P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED)

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

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage - —0.5~+47 \2
) A,B —0.5~+5.5
Vi Input voltage DIR, oTel 0.5—+7 \"
Vo Output voltage ’ High-level state or high-impedance state —0.5~45.5 v
Topr Opérating 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

Vce Supply voltage 4.5 5 5.5 \%
Vim - High-level input voltage 2 N
Vie Low-level input voltage 0.8 v
lon High-level output current 0 -—15 mA
loL Low-level output current 0 48 mA
Topr QOperating free-air ambient temperature range —20 +75 C

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

_Limits

Symbol | Parameter . Test conditions - Unit
Min Typ™ Max
Vic Input clamp voltage Voc=4.5V, [c=—18mA —1.2 \
Vee=4.5V~5, 5V, loy=—2mA Vee—2
Von High-level output volfage Veo—4.5V lon=—3mA 2.4 3 2 \'
low=—15mA 2
Vor Low-level output voltage Vece=4.5V, lo.=48mA 0.5 \
) Input current at maximum | DIR, OC Vce=b.5V, V,=7Vv 0.1 mA
voltage A,B Vec=b5.5V, V,=5.5V 0.1
s High-level input current | DIR, OC Veom5. 5V, V=2, 7V : 20 A
(Note 2) | A, B ’ 70
Low-level input current | DIR, OC : —0.5
he Vce=5.5V, V,=0. 4V mA
(Note 3) | A,B - —0.75
lo Output current Vee=5.5V, Vo=2. 25V —50 —150| mA
lcon Supply current, all outputs high Vee=5.5V . 62 97| mA
leccL Supply current, all outputs low Vee=5.5V 95 143 mA
lccz Supply current, all outputs disabled Vee=5.5V 79 123 mA

*: All typical values are at Voo=5V, Ta=25C.
Note 2: For A and B, |,y inciudes off-state high-level output current lozp.
Note 3: For A and B, I,_ includes off-state low-level output current loz, .

~ MITSUBISHI
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M74AS245P

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
toin ] 2 7.5 2 8.5
Propagation time A, B B,A ns
tonL 2 7 2 8
tozn — 2 9 2 10
Output enable time oC A, B ns
tezi 2 8.5 2 9.5
tonz ) f 2 5.5 2 6
Output disabie time ocC A, B ns
toz 2 9.5 2 10.5
*: All typical values are at Vcc=5V, Ta=25C.
Note 4: Measurement circuit (1) The puise generator (PG) has the following characteristics: Parameter S
PRRZ1MHz
INPUT Voo OUTPUT 7V ty=2ns, ty=2ns trun Open
T S ’ tenL Open
I ° Vi=3. 5V, V; =0. 3V -~ Open
. = Xe)
) duty cycle=50% trze Closed
PG puTt Zo=50Q
J ° tprz Open
C. includes probe and jig capacitance. toLz Closed

50Q yL J’CL R (2)

TIMING DIAGRAM (Reference level=1.3V)

A, B (INPUT)

B, A (OUTPUT)

~B,A (OUTPUT)

terL

B, A (OUTPUT)

oLz

MITSUBISHI
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‘M74AS257P

e e QUADRUPLE 2-LINE 'I'O 1-LINE DATA SELECTOR/MULTIPLEXER

WITH 3-STATE OUTPUT

DESCRIPTION

The M74AS257P is a semiconductor integrated circuit
consisting of four 2-line to 1-line data selector/muilti-
plexer circuits with 3-state outputs.

FEATURES

® Output control input common to all 4 circuits

@ Select input common to all 4 circuits

@ High fan-out, 3-state output (Io,=48mA, loy=—15mA)
® Wide operating temperature range (Ta=—20~+75C)

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

FUNCTIONAL DESCRIPTION

This IC has four data selector circuits which provide 1-
line selection of 2 input signals. They can also be used
as four multiplexer circuits which convert 2-bit parallel

PIN CONFIGURATION (TOP VIEW)

SELECT INPUT 'Sa—[1]
' DATA INPUTS {

ouTPUT 1Y +[4]

’

DATA INPUTS {

OUTPUT 2Y ¢—|Z

A\
] E Vece
S, UTPUT
10— [Z 100 "0C 3—:]<—oc c%ﬁx_aon.
m.—»@—(lo, 4D, j<—4Dg
}DATA INPUTS
1y 4D 73] 4D
20o—[5}200  av}ig—4v outPuT
201 —[6H201 300 [i1] - 300
}DATA INPUTS
L 1oy 30, |i0] — 3D,
1 e IE)
anD  [E] L—5]—3v ourtpur
Outline 16P4

data into serial data by time-sharing. When 2-line signals
are applied to the data inputs Do and Di, 1 data input
is specified at select input S,, the specified signal is

FUNCTION TABLE (Note 1)

output at Y. o Inputs Output

Sa and output control OC are common to all four cir- ocC Sa Do D; . Y
cuits. When OC is set high, 1Y, 2Y, 3Y and 4Y are put in H X X X z
the high-impedance state irrespective of the status of L L L X L
the other inputs. L L H X H |

M74AS257P has the same functions and pin connec- L H X L L
tions as M74AS157P but the latter is provided with ac- L H X H H
tive pull-up outputs. Note 1. X: Irrelevant

Z: High-impedance state

LOGIC DIAGRAM
1Y 2y 3y 4y Vee
: X :—27 | -A—@
A
L. 19 ~{5)—@B—-—@—@— 19—3 8
ocC 1Do 1Dy 2Dp 2Dy 3D, 3Dy 4D, 4Dy Sa GND
_ MITSUBISHI
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WITH 3-STATE OUTPUT

MITSUBISHI ASTTLs

M74AS257P

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER

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

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage . —0.5~+47 Vv
A Input voltage‘ —0.5~+7 A%
Vo Output voltage High-level state or high-impedance state —0.5~+5.5 \Y
Top.? 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 Y -
Vin High-level input voltage 2 v
Vo Low-level input voltage 0.8 \"
lon High-level output current 0 —15 mA
lou Low-leve! output current 0 48 mA
Topr Operating free-air ambient temperature range —20 +75 c
ELECTRICAL CHARACTERISTICS (Ta=—20~+75%C, unless otherwise noted)
Symbol Parameter Test conditions - Lumlis Unit
Min Typ Max
Vic Input clamp voltage Vee=4.5V, ic=—18mA —1.2 \
Vou High-level output voltage Voo=4.5V7-5. 8V, lon=—2mA Voo 2 V.
Vee=4.5V, loy=—15mA 2.4 3.2
VoL Low-level output voltage Vee=4.5V, lg =48mA 0.5 \
lozH Off-state high-level output current Vee=5.5V,Vo=2.7V 50 A
lozL Off-state low-level output current Vee=>5.5V, Vo=0. 4V —50 #A
input current at Sa 0.2
I ) —— Voo=5.5V, V\=7V mA
maximum voltage Do, D1, OC 0.1
(™ High-level input current Sa — VC;_-,=5. 5V, V,;=2.7V 4 uA
: Do, D1, OC 20
' Low-level input current Sa — Vee=5.5V, V.=0. 4v ml mA
Do, D1, OC —0.5
o Output current Vcoe="5. 5V, Vo=2. 25V —30 —112 mA
leen Supply current, all outputs high Vee=b.5V 12.1 19.7 mA
lecL Supply current, all outputs low Vee=5. 5V 19 30.6 mA
lccz Supply current, all outputs disabled Vee=5.5V 19.7 31.9{ . mA
% All typical values are at V=5V, Ta=25C.
MITSUBISHI
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M74AS257P

QUADRUPI.E 2-LINE TO 1-LINE DATA SELECTOR/ MULTIPLEXER

v

WITH 3-STATE OUTPUT

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vec=4.5~5.5V (Note 2)
=50pF
Symbol Parameter Ry=500Q Unit
R2=500Q
Ta=0~70C Ta=—20~+75C
Inputs | Output| Min Typ™ Max Min Typ* Max
t 1 5.5 1 6
£ Do,Di | Y ns
tor o 1 ) 1 6.5
Propagation time
[ .2 1 2 12
Sa Y ns
terL 2 10 2 1
tpzn . — 2 7.5 2 8
Output enable time ocC Y ns
[ 2 9.5 2 10.5
tonz ] ] — 1.5 6.5 1.5 7
Output disable time ocC Y - ns
teLz 2 7 2 7.5
*: Ali typical values are at Vec=5V, Tq=25C.
Note 2: Measurement circuit (1) The pulse generator (PG) has the following characteristics: Parameter Sy
) ' PRRZ1MHz t Open
CINPUT Voo OUTPUT o 7y _ _ Tin P
8 tr=2ns, tf=2ns tpnL Open
Viy=3.5V, V, =0. 3V [ Open
™ e Ry duty cycle=50% tpzL Closed
PG | DUT _
Zo=50Q i terz Open
50Q (2) C_ includes probe and jig capacitance. teLz Closed

I

TIMING DIAGRAM (Reference level = 1.3V)

DO; Dl\ ﬁ #—
SN | . 36 X _
N u

In-phase output [ . K Y \ : 0.3v

N e tere teze lriz 0.3V
6ut-of—phase } l Y a N
output ton L— — tezn tphz

- MITSUBISHI
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QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER

MITSUBISHI ASTTLs

M74AS258P

WITH 3-STATE OUTPUT (INVERTED)

DESCRIPTION

The M74AS258P is a semiconductor integrated circuit
consisting of four 2-line to 1-line data selector/multi-
plexer circuits with 3-state outputs.

FEATURES

® Inverted outputs

® Output control input common to all 4 circuits

® Select input common to all 4 circuits

@ High fan-out, 3-state output (lo,=48mA, loy=—15mA)
@ Wide operating temperature range (Ta=—20~+75C)

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

FUNCTIONAL DESCRIPTION

This IC has four data selector circuits which provide 1-
line selection of 2 input signals. They can also be used
as four multiplexer circuits which convert 2-bit parallel

PIN CONFIGURATION (TOP VIEW)

\JS
SELECT INPUT sA—vlz‘——l 6] Voo
Sa —— OUTPUT
100~ [2}100 "ocpi5)+ BE conTROL
DATA INPUTS { INPUT
10— [3}1p1 4Do}{14] 406
_ _ } DATA INPUTS
OuTPUT W+[a}d1v 4ap,|Hi3]+ 4D,
: 200—~[5}2p0  avp{iz]—+4¥ outpuT
DATA INPUTS{
20‘—»E—' 2D, 300—11] 300
B E }DATA INPUTS
output ¥ [7Hd2y 3o g+ 30
ol
anp g V—E—»ﬁ OUTPUT

Outline 16P4

data into serial data by time-sharing. When 2-line signals FUNCTION TABLE (N
ote 1)
are applied to the data inputs Do and Dy, and 1 data input 0
is specified at select input Sa, the specified signal Inputs Output
appears inverted at Y. : oC Sa Do D, Y
Sa and output control oC are common to all four cir- H X - X X z
cuits. When OC is set high, 1Y, 2Y, 3Y and 4Y are put in L L L X H
the high-impedance state irrespective of the status of L L H X L
the other inputs. ) L H X L H
M74AS258P has the same functions and pin connec- L H X H L
tions as M74AS158P but the latter is provided with ac- Note 1. X: Irrelevant
tive pull-up outputs. Z: High-impédance state
LOGIC DIAGRAM
1Y 2y ¥ 4y Vee
— 4 E— ’g—@?
A
Lo 00600 0000600
oCc 1Do 1D 2D, 2Dy 3Dq 3Dy 4Dy 4D, Sa ~ GND
. MITSUBISHI
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M74AS258P

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER
WITH 3-STATE OUTPUT (INVERTED)

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

Symbol Parameter Conditions | Ratings Unit
Vee Supply voltage ) —0.5~+47 . \'
vV, 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

Symbol ‘ Parameter - Limits Unit
Min Typ Max

Vee Supply voltage 4.5 5 5.5 v
Viu High-level input voltage 2 \4
VL Low-level input voltage 0.8 \"
lon High-level output current 0 —15 mA
lo. Low-level output current, 0 48 mA
Topr Operating free-air ambient temperature range —20 +75 C

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

Symbol Parameter Test conditions Limiis Unit
Min Typ Max
Vic Input clamp voltage Veoc=4.5V, l,c=—18mA . —1.2 v
Von High-leve! output voltage Veo=4.5V~5. 5V, lon=—2mA e Veo—2 £
Vec=4.5V, lon=—15mA 2.4 3.2
Voo Low-level output voltage Vcoc=4.5V, o, =48mA 0.5 A
lozn Off-state high-level output current Vee=5.5V, Vo=2.7V 50 uA
lozL Off-state low-level output current Vee=5. 5V, Vo=0. 4V . —50 | uA
Input current at Sa 0.2
h maximum voltage Do, Dy, oC Vee=5.5V, V=7V 0.1 mA
hn Hligh-level input current z’; DI,BE Vec=b5.5V, V,=2.7V ;g zA
I.L Low-level input current Sa — Vee=5. 5V, V,=0. 4v i mA
Do, D1, OC : —0.5
o Output current . Veo=5. 5V, Vo=2. 25V —30 —112 | mA
lech - Supply current, all outputs high Vec=5.5vV - 8.4 13.5 mA
lccL Supply current, all outputs low Vee=b5. 5V 15.2 24.6 mA
lccz Supply current, all outputs disabled Vcce=5.5V - 15.5 25.2 mA
*: All typical values are at Voc=5V, Ta=25C.
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M74AS258P

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER
WITH 3-STATE OUTPUT (INVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Voe=4.5~5.5V (Note 2)
C_=50pF
Symbol Parameter R;=500Q Unit
R,=500Q
Ta=0~70C Ta=—20~+75C
Inputs. [ Output| Min | Typ* | Max Min | Typ* | Max
t, — 1 5 1 5.5
s Do, Dy Y ns
tor o 1 4 1 4.5
Propagation time
tein — 2 9.5 2 10.5
Sa Y ns
tone 2 10 2 1
tozn ) — - 2 8 2 8.5
Output enable time oC Y ns
tez 2 10 2 11
tenz — _ 1.5 6 | 1.5 6.5
Output disable time ocC Y ns
oLz 2 6.5 2 7
*: All typical values are at Voc=5V, Tag=25C.
Note 2: Measurement circuit (1) The pulse generator (PG) has the following characteristics: | Parameter S
PRRL1MHz teLn Open
'NUT Voo OUTPUT g ™ t,=2ns, tt=2ns teHL Open
T S Vin=3.5V, V, . =0. 3V tpzn Open
Ry duty cycle=50% tezL Ciosed
but Zo=50Q torz Open
50Q ’L :LCL Rz (2) C_includes probe and jig capacitance. tpLz Closed
TIMING DIAGRAM (Reference level = 1.3V)
Do, Dy [——)
" ocC \ 7
In-phase output [ l = Nk 4
7 N Y - 0.3v
tpLH ten tezL terz
_) s 0.3v
Out-of-phase [ ) v q\
output K—. T tp
tonL [ PZH HZ
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<" OCTAL D-'I'YPE TRANSPARENT LATCH WITH 3-STATE OUTPUT (NONINVERTED)

DESCRIPTION : ,
The M74AS373P is a sem|conductor integrated circuit PIN CONFlGUBATION (TOP VIEW)
consisting of eight D-type latch circuits with 3-state cghl#"g[ o—c'—»[f \ @ Voo
noninverted output and is provided with an output con- INPUT 030 -
trol input and an enable input, both common to all cir- OuTPUT 1Q+[2}1Q 8a|—ig—s8a ouTPUT
cuits. : 1p—[3]—10 spj—{ig« 8o
DATA INPUTS{ } DATA INPUTS

FEATURES 20 —[4}—20 70770
® 3-state, high fan-out output (lo,=48mA, loy=—15mA) | 20 [5}—za 7al—fig—7a
® High package density with eight circuits in one OUTPUTS{ }OUTPUTS

package 30 —[6l—{3a a5 —6a
® O‘utp.ut control and enable inputs common to all eight o =13 —Eo—-so

circuits DATA INPUTS{ } DATA INPUTS
® Wide operating temperature range (Ta=—20~+75TC) 40—[8}—4p sof—{ij+5D

ouTPUT 4a+[o}—4a sal—7}—5a ouTtPuT
APPLICATION El o L
General purpose, for use in industrial and consumer GND [1_2 L—T_T]«—E ENABLE INPUT

digital equipment.
Outline 20P4

FUNCTIONAL DESCRIPTION

The eight D-type latch circuits have the common output
control OC and enable input E. While E is high, the in-
formation 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 en-
tered.

Since all outputs have high fan-out, this device is smt-
able for use as a buffer register, I/0 port, or bi-
directional bus driver.

LOGIC DIAGRAM

MITSUBISHI
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M74AS373P

OCTAL D-TYPE TRANSPARENT LATCH WITH 3-STATE OUTPUT (NONINVERTED)

'FUNCTION TABLE (Note 1)
Inputs Output Note 1. Q°: Level of Q before the indicated steady-state input conditions were
oc* E D Q established
L H H H Z : High-impedance state
L H L L X :lirrelevant
L L X Q® % : Data can be latched irrespective of OC.
H X X y4

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

Symbol Parameter Conditions Ratings Unit
Vce Supply voltage - —0.5~+7 \Y
A Input voltage . - —0.5~+47 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~-4-150 c

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter - Limits Unit
Min Typ Max

Vee Supply voltage 4.5 5 5.5 v
Vi High-level input voltage 2 \%
Vio Low-level input voltage 0.8 \"
lon High-level output current 0 —15 mA
loL Low-leve! output current 0 48 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 ' - T Unit
Min Typ Max
Vic Input clamp voltage . Voe=4.5V, lic=—18mA —1.2 \
Vou High-level output voltage Voo=4.5V~5. 3V, low="2mA Voo 2 v
Vee=4.5V, loy=—15mA 2.4 3.3
VoL | Low-level output voltage Vee=4.5V, o, =48mA 0.5 v
lozn Off-state high-level output current Vce=5.5V,Vo=2.7V ) 50 uA
lozL Off-state low-level output current Vee=5. 5V, Vo=0. 4V —50 #A
L Input current at maximum voltage Vec=5.5V, V\=7V 0.1 mA
I High-level input current Veoe==5.5V, V;=2.7V . 20 #A
e Low-level input current Vee=5.5V, V(=0.4v —0.5 mA
lo Output current Vee=5.5V, Vo=2.25V —30 —112 mA
lccn Supply current, all outputs high Vcc=5.5V 55 90 mA
lccL Supply current, all outputs low Vee=5.5V 55 85 mA
lccz Supply current, all outputs disabled Voe=5.5V - 65 100 mA
*: All typical values are at Voc=5V, Ta=25C.
MITSUBISHI
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M74AS373P

OCTAL D-TYPE TRANSPARENT LATCH WITH 3-STATE OUTPUT (NONINVERTED)

SWITCHiNG CHARACTERISTICS

Test conditions/Limits
Vee=4.5~5.5V (Note 2)
C_=50pF
Symbol Parameter Ri=500Q Unit
R,=500Q
Ta=0~70C Ta=—20~+75C
Input | Outputs| Min Typ* Max Min Typ* Max
teLn 10~80 | 10~8a | 3.5 6 3.5 6.5 ns
L Propagation time 33 6 35 &5
toLe i ' 6.5 1.5 | 6.5 12.5
E 1Q~8Q ns
teHL 5 7.5 5 8
[ ] — 2 6.5 2 7
v Output enable time OoC |1Q~8Q a5 o5 5 0.5 ns
terz Output disable time oc |[1a~8Q 3 &9 > ! ns
teLz ) 3 7 3 7.5
*: All typical values are at V=5V, Ta==25C.
Note 2: Measurement circuit (1) The pulse generator (\PG) has the following characteristics: Parameter S
INPUT Voo OUTPUT o 7V pRRs Tns lewn | Open
g tr=2ns, ty=2ns ton Open
{ S Vin=3.5V, V; =0.3V o | open
o buUT Ry duty cycle=50% trze Closed
Zo=50Q toiiz Open
50Q ’L 7_"|_7CL R» (2) C_ includes probe and jig capacitance. tp 2 Closed
TIMING REQUIREMENTS (Vcc=4.5V~5.5v, C, =50pF, R,=500Q)
Limits
Symbol Parameter . Ta=0~70C Ta=—20~-4+75C Unit
Min | Typ* | Max Min | Typ* | Max
tw(e) Pulse width E “H” 4.5 5 ns
tsu(o) Setup time before E | 1D~8D 2 2 ns
th(p) Hold time after E | 1D~8D 3 3 ns.
%k : All typical values are at Voc=5V, Ta=25C.
1 : Transition from high to low
MITSUBISHI
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M74AS373P

OCTAL D-TYPE TRANSPARENT LATCH WITH 3-STATE OUTPUT (NONINVERTED)

TIMING DIAGRAM (Reference level=1.3V)

twie)

-

)

N

[ NN'

oc S

\ ~
1D~8D \ 1Q~8Q
0.3v
tsucp), ir&'m tsup) | thio» tozL o
~ ) 0.3v
1a~8a 10~8Q
i o —
tezn tenz
1D~8D j£ %(
1Q~8Q )
teLn L
Note 3: The shaded areas indicate the period when the input is permitted to change for predictable output performance.
’
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: ms“iﬁ"“‘*” " OCTAL D-TYPE EDGE-TRIGGERED FLIP FLOP
: - 'WITH 3-STATE OUTPUT (NONINVERTED)

DESCRIPTION
The M74AS374P is a semiconductor inteérated circuit PIN CONFIGURATION (TOP VIEW)
consns.tmg. of glght D-type p93|tnve edge-tnggergd flip- Ogﬁ;ﬁg{ &_'d ] Veo
flop circuits with 3-state noninverted output and is pro- INPUT olc E
vided with an output control and a clock input, both OUTPUT 1Q+[2}—1Q 8@ E——so OUTPUT
common to all circuits. ‘ =B s ——4@«—80
DATA INPUTS { } DATA INPUTS

FEATURES 20320 70}—{17] 7D
® Positive e.dge triggering ZQ“E 2a 7 —'E"7°
@ 3-state, high fan-out output (lo,=48mA, loy=—15mA) OUTPUTS{ } OUTPUTS
® High package density with eight circuits in one 3Q «E— 3Q 6Q -——T_§|—-eo

package ) . 3p—[7]—3p epf—{i4 60 .
® Output control and clock inputs common to all eight DATA |NPUTS{ } DATA INPUTS

circuits 40—~EF—— 4D 5D }—«—50

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

ouTPUT 4Q 9} 4oTso 7] - 5@ ouTPUT

APPLICATION ano  [ig LE —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 on the output Q in accord-
ance 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 en-
tered. Since all outputs have high fan-out, this device is
suitable for use as a buffer register, 1/0 port, or
bidirectional bus driver. i

LOGIC DIAGRAM

oc
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M74AS374P

~ OCTAL D-TYPE EDGE-TRIGGERED FLIP FLOP
WITH 3-STATE OUTPUT (NONINVERTED)

FUNCTION TABLE (Note 1)
Inputs Output Note 1.

oc* T D Q

L 1 H H

L 1 L L

L L X Q°

H X X z

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

Q° : Level of Q before the indicated input conditions were established

Z : High-impedance state
X :lrrelevant

* : Data can be stored irrespective of OC.

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

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7 \'
\A Input voltage —0.5~+7 v
Vo Output voltage High-level state or high-impedance state —0.5~++5.5 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
Vce Supply voltage 4.5 5 5.5 \'
Vin High-level input voltage 2 v
Vo Low-level input voltage 0.8 \Y
lon High-level output current 0 —15 mA
lov Low-level output current 0 48 mA
Topr Operating free-air ambient temperature range —20 +75 T
ELECTRICAL CHARACTERISTICS (Ta=—20~+75C, unless otherwise noted)
Symbol Parameter Test conditions Limi:s Unit
Min Typ Max
Vic input clamp voltage Vee=4.5V, lic=—18mA —1.2 v
Vou High-level output voltage Voo=4.5~5. 3V, lon="2mA Vee 2] v
Vee=4.5V, lon==—15mA 2.4 3.3
Voo Low-level output voltage Veoc=4.5V, 1o, =48mA 0.5 A\
lozn Off-state high-level output current Vee=5.5V,Vo=2.7V 50 A
lozi Off-state low-level output current Vee=5.5V, Vo=0. 4V —50 nA
I Input current at maximum voltage Vec=5.5V, V,=7v 0.1 mA
Iy High-level input current Vee=5. 5V, V(=2.7V 20 #A
o Low-level input current :; oc Vee=5.5V, V,=0. 4V —0 z mA
lo Output current Vee=b. 5V, Vo=2. 25V -30 ~112 mA
lccH Supply current, all outputs high Vec=5.5V 77 120 mA
lccL Supply current, all outputs low Vce=5.5V 84 128 mA
lccz Supply current, all outputs disabled Vcc=5.5V 84 128 mA
*: All typical values are at Voc=5V, Ta=25C.
MITSUBISHI
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M74AS374P

OCTAL D-TYPE EDGE-TRIGGERED FLIP FLOP
WITH 3-STATE OUTPUT (NONINVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vec=4.5~85.5V (Note 2)
C.=50pF
Symbol Parameter ' Ry=500Q Unit
R2=500Q
Ta=0~70C Ta=—20~+75C
input |Outputs [ Min | Typ* | Max { Min [ Typ™ | Max
fmax Maximum clock frequency T 1Q~8Q| 125 . 110 MHz
t 3 8 3 9
t::: Propagation time T 1Q~8Q 2 3 2 10 ns
tozn I — 2 6 2 6.5
Output enable time oC |[1Q~8Q ns
tezL 3 10 3 n
tenz - ] — 2 6 2 6.5
Output disable time ocC |[1a~8Q ns
thiz . 2 6 2 6.5
*: All typical values are at Voc=5V, Ta=25C.
: t circuit . L
Note 2: Measurement circui (1) The pulse generator (PG) has the following characteristics: Parameter S,
PRRZ1MHz P Open
INPUT  Vee OUTPUT, 7v ty=2ns, tr=2ns PLH P
o g s g teHL Open
T ! Vin=3.5V, V; =0.3V o
) R —50% tezn pen
bUT 1 duty cycle=50% . tom Closed
Zo=50Q R
: . . . tenz Open
50Q ’L TCL Rz (2) C_ includes probe and jig capacitance. o Closed
T
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
t T “H” ' 4.5
re) Pulse width pr - ns
“twiTw) : T L 3 3.5
tsu(o) Setup time before T 1 1D~8D 2 2.5 ns
th(o) Hold time after T t 1D~8D 2 2.5 ns

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

TIMING DIAGRAM (Reference level=1.3V)

oo T | NN | £/ vase ;

. 3V

tsuo) | thcoy tsuo) | th(p) tpzy teLz

1Q~8Q 1Q~8Q

N .3V

AR

teLn terL ' | tezn tonz

Note 3: The shaded areas indicate the period when the input is permitted to change for predictable output performance.
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N - M74AS533P
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o OCTAL D-TYPE TRANSPARENT LATCH WITH 3- STATE OUTPUT (INVERTED)
DESCRIPTION FIGU
RATION (TOP VIEW

The M74AS533P is a semiconductor integrated circuit PIN CON (TO . )
consisting of eight D-type latch circuits with 3-state in- CCO)HTROL oc—»E ~ E Veo
verted output and is provided with an output control and o0 _
an enable input, both common to all circuits. OUTPUT 10~|:2:—c 1Q 8@ o—El—-BQ OUTPUT

1D—[3}1p sp}—ig}+—s8D
FEATURES DATA INPUTS { Gl E } DATA INPUTS
® 3-state, high fan-out output (Io,=48mA, lopy==—15mA) . 20 —[4}—{20 7D}7]—70

® High package density with eight circuits in one
package OUTPUTS {
® Output control and enable inputs common to all eight

2q 5]

—q2a 7Qp—{ig— 70
36~—E—c 3Q sab—is]—6a

} OUTPUTS

circuits : . 3p—[7]{30 ep|—{i4]+« 60
® Wide operating temperature range (Ta=—20~+75C) DATA |Npurs{ } DATA INPUTS

40 —[8}4o sp}3]—sD

APPLICATION ouTPUT 4G «—[s}—4e_sap—i-5a outPuT
General purpose, for use in industrial and consumer E

digital equipment. ano  fig L—n]—€& enABLE INPUT
FUNCTIONAL DESCRIPTION Outline 20P4

The eight D-type latch circuits have the common output
control OC and enable input E. While E is high, the in-
formation 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 latch-
ed. While E is low, the status of Q is retained even if D
changes. o

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
“Z”, old data can be retained or new data can be en-
tered Since all outputs have high fan-out, this device is
suitable for use as a buffer reglster 1/0 port, or
bidirectional bus driver.

LOGIC DIAGRAM
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M74AS533P

OCTAL D-TYPE TRANSPARENT LATCH WITH 3-STATE OUTPUT (INVERTED)

FUNCTION TABLE (Note 1)
Inputs Output Note 1. @Q°: Level of Q before the indicated input conditions were established
oc* E D Q : Z : High-impedance state
L H H L X : Irrelevant
L H L H % : Data can be stored irrespective of oc
L L X Q°
H X X Y4

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

Symbol Parameter . . Conditions Ratings Unit
Vee Supply voltage —0.5~+47 v
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 T
Tstg Storage temperature range —65~-+4-150 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 voltage ' 0.8 v
fon High-leve! oi:!pu! current [o] —15 | mA
foL Low-leve! output current 0 48 mA
Topr - | Operating free~air ambient temperature range —20 +75 | C

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

Limits
Symbol Parameter Test conditions Unit
Min | Typ* | Max
Vic Input clamp voltage Vec=4.5V, ic=—18mA —1.2 \
Vou High-level output voltage Yoo=4. 5V~5. 5V, lon=—2mA Voo—2 %
Vee=4.5V, lop=—156mA 2.4 3.3
VoL Low-level output voltage Vee=4.5V, lo.=48mA 0.5 v
lozn Off-state high-level output current Vee=5.5V, Vo=2.7V . 50 uA
loze Off-state low-level output current Vee=>5. 5V, Vo=0. 4V . —50 uA
I Input current at maximum voltage Vee=5.5V, V\=7V , 0.1 mA
[ High-level input current Vge=5.5V, V=2.7V 20 nA
e Low-level input current Vec=5. 5V, V=0. 4V —0.5 mA
o Output current . Vee=5. 5V, Vo=2. 25V —30 —112 mA
lcch Supply current, all outputs high Vec=5.5V 62 100 mA
lccL Supply current, all outputs low Vec=>5.5V . - 64 100 mA
lccz Supply current, all outputs disabled Vec=5. 5V : 71 110 | mA
*: All typical values are at Voc=5V, Ta=25C.
-MITSUBISHI
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M74AS533P

OCTAL D-TYPE TRANSPARENT LATCH WITH 3-STATE OUTPUT (INVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Veo=4.5~5.5V (Note 2)
C_=50pF
Symbot Parameter R1=500Q Unit
R>,=500Q
Ta=0~70C Ta=—20~475C
input [Outputs| Min | Typ* | Max Mirn | Typ* | Max
1 [ — 4 7.5 4 8.5
= 1D~8D | 10~8Q ns
tore 4 7 4 8
Propagation time
toLm — = 5 9 5 10
E 1Q~8Q ns
tone 4.5 8 | 4.5 9
tozn — | — | =2 6.5 2 7
Output enable time oC [1Q~8Q ns
tpz 4.5 9.5 | 4.5 10.5
tonz ] N 3 6.5 3 7
Output disable time OoC |[1Q0~8Q ns
torz 7 3 8
*: All typical values are at V=5V, Ta=25C.
Note 2: Measurement circuit (1) The pulse generator (PG) has the following characteristics: Parameter S
A t, Open
INPUT Voo OUTPUT, 7v PRRS1MHz PLH P
o Z s tr=2ns, tf=2ns tenL Open
T ! Viu=3.5V, V, =0. 3V tpzn Open
bUT R duty cycle=50% tez Closed
Z5=50Q terz Open
50Q l ;LCL Rz (2) €, includes probe and jig capacitance. toz Closed
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
twie) Pulse width E “H” 2 2.5 ) ns
tsu(p) Setup time before E } 1D~8D 2 2 ns
th(o) Hold time after E | 1D~8D 3 3 ns
*: All typical values are at Vcc=5V, Ta=25C.
{ : Transition from high to low
MITSUBISHI
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- M74AS533P

OCTAL D-TYPE TRANSPARENT LATCH WITH 3-STATE OUTPUT (INVERTED)

TIMING DIAGRAM (Reference level=1.3V)

- twe)

)
-
]
=1

v T TORY S
151'1‘(0»)‘ th(p) tsuo) | tho) 7 0.3v
ey e tezL teLz
19~8Q - ﬁ 0-3v
1Q~8Q :
. tenL teLn
‘ tpzn tpuz V

]

1D~8D

19~8Q
tenL [

Note 3: The shaded areas indicate the period when the input is permitted to change for predictable output performance.
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NP . M74AS534P

?Mxmev‘a‘:f‘&?e:f@“‘“‘b OCTAL D-TYPE EDGE-TRIGGERED FLIP FLOP
5o ? " WITH 3-STATE OUTPUT (INVERTED)
DESCRIPTION
The MT74AS534P is a semiconductor integrated circuit PIN CONFIGURATION (TOP VIEW)
consisting of eight D-type positive edge-triggered flip- 0831'[581 %“E ~ E Voo
flop circuits with 3-state inverted output and is provided INPUT o?gc _
with an output control and a clock input, both common to OuTPUT 1G+[2}q1aQ sap—ig—8a ouTPUT
all circuits. 1D—~E——1D . —E«eo
DATA-INPUTS{ } DATA INPUTS

FEATURES 2p—[a}20 o170
® Positive edge triggering ) G- [Eldz0 1ap-fig-7a
® 3-state, high fan-out output (lo =48mA, loy=—15mA) ouwms{ , }OUTPUTS
©® High package density with eight circuits in one 36~—E—c 3Q 6Q o——ﬁ——eﬁ

package ) . : 3p—[7}3p eo|—{i4-—e0
® Output control and clock inputs common to all eight DATA ,'Npursl l DATA INPUTS

circuits 4p—[e]—4p sof—3] 50
® Wide operating temperature range (Ta=—20~+75C) outpuT 45 --[El-qaa sa b7 58 outeuT

T

APPLICATION GND  [i] ] T cLock INPUT
General purpose, for use in industrial and consumer :
digital equipment. Outline 20P4

FUNCTIONAL DESCRIPTION
This 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
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 Q is
“Z”, old data can be retained or new data can be en-
tered. Since all outputs have high fan-out, this device is
suitable for use as a buffer register, 1/O port, or
bidirectional bus driver. .

LOGIC DIAGRAM

oc

e o o e
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L P : - M74AS534P

- S ; - OCTAL D-TYPE EDGE-TRIGGERED FLIP FLOP
C : 2 : 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 input conditions were established
L t H L Z : High-impedance state
L t L H X :lrrelevant
L L X Q° * : Data can be stored irrespective of ocC.
- H X X z’

ABSOLUTE MAX'MUM RATINGS (Ta=—20~+75°¢, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7 \Y
\A Input voltage —0.5~+7 \
Vo Output voltage High-level state or high-impedance state —0.5~+5.5 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

Vece 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 i 0 —15 mA
loL Low-level output current 0 48 mA
Topr Operating free-air ambient temperature range —20 +75 C

ELECTRICAL CHARACTERISTICS (Ta=—20~+475C, unless otherwise noted)

Limits
Symbol Parameter Test conditions - = Unit
Min Typ Max
Vie Input clamp voltage Voc=4.5V, c=—18mA = —1.2 v
Vou High-level output voltage Voo=4.5V~5. 5V, low=—2mA Voo =2 \Y
: Vee=4.5V, lop=—15mA 2.4 3.3
Vou Low-level output voltage Vee=4.5V, lo.=48mA 0.5
lozn Off-state high-level output current Vce=5.5V,Vo=2.7V 50 #A
lozL Off-state low-level output current Vee=5.5V, Vo=0. 4V : —50 uA
I Input current at maximum voltage Vcc=5.5V, V|=7V : o.1 mA
lin High-level input current Vee=5.5V, V\=2.7V 20 zA
e Low-level input current :; oc Voe=5. 5V, V,;=0. 4V — 2 mA
lo Output current Vee=5.5V, Vo=2.25V . —30 —112 mA
lech Supply current,’ all outputs high Vce=5.5V } 77 120 mA
lecL Supply current, all outputs low Vee=5.5V 84 128 mA
lccz Supply current, all outputs disabled Vgce=b5.5V 84 128 mA
*: All typical values are at Vee=5V, Ta=25C. ' '
4 MITSUBISHI
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M74AS534P

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 Ri=500Q "Unit
R>=500Q
Ta=0~70C Ta=—20~+75C
Input [Outputs| Min | Typ™ | Max Min | Typ* | Max
fmax Maximum clock frequency T [1a~8a| 125 110 MHz
teLn ) ) P — 3 8 3 9
Propagation time T 1Q~8Q ns
teHL pag 4 9 4 10
t J— - = 2 6 2 6.5
ten Output enable time OoC |[1Q~8Q ns
oL 3 10 3 1
tonz [ 2 6 2 6.5
Output disable time oCc [1Q~8Q ns
thLz 2 6 2 6.5
* : All typical values are at Vee=5V, Ta=25C.
Note 2: Measurement circuit (1) The pulse generator (PG) has the following characteristics: Parameter S
PRRL1MHz teLn Open
INPUT \Y T
S cc OUTPU 9 ;V t=2ns, ty=2ns torL Open
T ! Vin=3.5V, v, =0.3V tpzr Open
Ry duty cycle=50% t Closed
buT PzL
Zo=50Q tprz Open
50Q 7L ’I’CL Rz (2) Cincludes probe and jig capacitance. tpLz Closed
TIMING REQUIREMENTS (Vco=4.5V~5.5V, C_=50pF, R,=500Q2)
Limits
Symbol Parameter Ta=0~70C Ta=—20~+75C Unit
Min | Typ™* | Max Min | Typ™ | Max
1 T “H” 4 4.5
TH) Pulse width — ns
twitL) T "L 3 3.5
tsu(o) Setup time before T 1 1D~8D 2 2.5 ns
th(p) Hold time after T 1 1D~8D 2 2.5 ns
*: All typical values are at V=5V, Ta=25TC.
t : Transition from low to high (positive edge trigger)
TIMING DIAGRAM (Reference level=1.3V)
twirm) | twro
1o~80 / G~80
M ra~sa 0.3v
suo)| th(o) tsu(o) | thio) tezL teLz
s t—t—"1
—_ 0.3v
1Q~8Q
tene teLH _ — tpzh  tehz
1Q~8Q
Note 3: The shaded areas indicate the period when the input is permitted to change for predictable output performance.
~ MITSUBISHI
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OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED)

DESCRIPTION - PIN CONFIGURATION (TOP VIEW)

The M74AS620P is a semiconductor integrated circuit
consisting of eight bus transmitter/receiver circuits with cgg;’;g{ OCAB"’E ~ @ Voo
3-state inverted outputs. INPUT : oUTPUT
) Are[2] 19] - OCen CONTROL
FEATURES _ pee [ e
® Two-way transmission or isolation between two 8-bit
data : ' k A3“E‘T§ 7] -~ &2
@ High fan-out (lo,.=64mA, lon=—15mA)
I B 16| B
® Wide operating temperature range (Ta=—20~+75TC) INPUTS/ ] @Lj ?
OUTPUTS AS"’E'TS ‘__§|*’B4
W-L ouTPUTS/
APPLICATION o . roer 3] _T&‘ EI“& INPUTS
General purpose, for use in industrial and consumer
digital equipment. A""‘T&‘ i3] - 86
As+[9 1B
FUNCTIONAL DESCRIPTION Eﬂ&@lj ’
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 OCag and Outline 20P4
OCga. '

When OC,p and WBA are high, pins A are made the
input 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 OC,g 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.

LOGIC DIAGRAM

@

1 B2 B4 " B5 B6 B7 B8 Vee

OCga

T AT AN AT A
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2—62 ELECTRIC



MITSUBISHI ASTTLs

M74AS620P

OCTAL BUS TRANSCEIVER WITH‘3-$'VI'ATE OUTPUT (INVERTED)

FUNCTION TABLE (Note 1)
Inputs -Input/Output
OCga ' OCas A B
L L o I
H H | o
H L z z
L H * *

Note 1: |

: Input pins
:Output pins (inverted output)

o
Z :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.

(OCae and OCga must be equally high or equally low. )
(2) Set OCap high and OCgps 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 OCxg or

OCga before applying voltage.

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

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7 \
A, B —0.5~+5.5
Vi Input voltage oC... 000, To5—47 \"
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
Symbol Parameter Limits Unit
Min Typ Max
Vece Supply voltage 4.5 5 5.5 Vv
Viu High-level input voltage 2 . \%
ViL Low-level input voltage 0.8 \"
lon High-level output current 0 —15 mA
loL Low-level output current 0 64 mA
Topr Operating free-air ambient temperature range —20 +75 C
ELECTRICAL CHARACTERISTICS (Ta=—20~+475C, unless otherwise noted)
Symbol Parameter Test conditions - Limiis Unit
Min Typ Max
Vic Input clamp voltage Vee=4.5V, ,c=—18mA —1.2 \
Vee=4.5V~5.5V, lgy=—2mA Vec—2
Vo High-level output voltage lon=—"3mA 2.4 3.2 v
Vec=4.5V
lon=—15mA 2
VoL Low-level output voltage Vceo=4.5V, 1o, =64mA 0.55 v
) .lnput current at OCag, OCga | Vec=b.5V, V=7V 0.1 mA
maximum voltage A, B Vee=D5.5V, V,=5.5V 0.1
I High-level mput(;u;’:eenzt) :CBAB, OCga Voom5. 5V, Vi=2. 7V jg LA
e Low-level input current | OCpg, OCga Voo=5.5V, V,—0. 4V —0.5 mA
(Note 3) [ A,B —0.75 :
lo Output current . Vee=5.5V, Vo=2. 25V —50 —150( mA
lecch Supply current, all outputs high Vec=5.5V 35 57| mA
lccL Supply current, all outputs low Voc=5.5V 74 122 mA
lccz Supply current, all outputs disabled Vee=5.5V 48 771 mA
% All typical values are at Voc=5V, Ta=25C.
Note 2. For A and B, I includes off-state high-level output current lozy-
Note 3. For A and B, |, includes off-state low-level output current loz, .
~ MITSUBISHI
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M74AS620P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vee=4.5~5.5V (Note 4)
C_=50pF
Symbol Parameter Ry=500Q Unit
R2=5OOQ
Ta=0~70C Ta=—20~+75T
Inputs |Outputs | Min | Typ* | Max Min | Typ™ | Max
teLn 1 7 1 7.5
Propagation time A,B B, A - ns
tenL 2 6 2 6.5
tezH JE— 2 - 8 2 9
Output enable time OCga A ns
tpzL 2 9 2 10
terz _ : 1 6 1 6.5
Output disable time OCga A ns
terz 2 12 2 13
tpzH R 2 8 2 9
Qutput enable time OCas B ns
tezL 2 9 2 10
tenz . . 1 6 1 6.5
Output disable time OCap B ns
teLz 2 13 2 14
*: All typical values are at Vce=5V, Ta=25C.
Note 4: Measurement circuit (1) The pulse generator (PG) has the following characteristics: .| Parameter S,
. PRRg] MHz 1, O
INPUT  Vge OUTPUT, 7y s e PLH pen
. g ty=2ns, tf=2ns teHL Open
f S Vin=3. 5V, V, =0. 3V tren | Open
Ry duty cycle=50% toze Closed
DUT o
25=50Q tenz Open
50Q C.3 R, (2) C_ includes probe and jig capacitance. toLz Closed

IR

TIMING DIAGRAM (Reference level=1.3V)

A8 (nput) A OChs / \
. -] \ - N
B, A(Output) ) B (Output) Ao sy
teHL [ ez teLz 1
B (Output) N -3V
tpzn tpnz
OCga S( 7[
A (Output) ’Z LO av
teze tpLz s
A (Output) )Q 0.3v
tezn tphz
MITSUBISHI
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o ¢ OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED)
DESCRIPTION
The M74AS623P is a semiconductor integrated circuit PIN CONFIGURATION (TOP VIEW)
consisting of eight bus transmitter/receiver circuits with ouTePuT ~
3-state noninverted outputs. CONIREE OCre Ll 2 3 ‘ el Voo ouTPUT
FEATURES | N “E_ﬁ; QJLE‘_ R
A «E—T{f [ig] -~ &
® Two-way transmission or isolation between two 8-bit ? 2].)1 '
data ) Az E—T—E [i7] B2
@ High fan-out (Io,=64mA, lo,=—15mA) ?'LL
® Wide operating temperature range (Ta=—20~+75C) 0'31'_’;5% A [ 7\]—1-'_@"83
o [E] > 98 | Gureurs/
APPLICATION AG“E—T‘S L D INPUTS
General purpose, for use in industrial and consumer Q.LL °
digital equipment. A7~E—T—§ ,{}_LLEI*» Be
FUNCTIONAL DESCRIPTION “"E*ﬁﬁuﬂ“ =
The inputs and outputs are mutually connected to form GND [ [11] ~ Bs
two-way buffers with 3-state noninverted outputs.
The input/output direction is controlled by OCag and Outline 20P4
OCaga.-

When OC,g and OCga are high, pins A are made the
input 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 OCpg is low and
OCaga is high, both A and B are in the high-impedence
~ state and A and B are isolated. Latch operation is possi- '
ble when OCag is high and OCg, is low.

LOGIC DIAGRAM

Bl B2 B3 B6 B7 B8 Vee
i

r%{)— OO0 —O—-0——0——6
—~ Y LY [ dhang

OCas

REIEIEIE IR
i S o e o e &

Al ‘A2 A3 Ad4 A5

.  -

A7
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M74AS623P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED)

FUNCTION TABLE (Note 1)
Inputs Input/Output
OCga OCas A B
L L fe) |
H H | o]
H L z z
L H * *

Note 1: |

: Input pins
O : Output pins (non-inverted output)

Z : 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.

(OCas 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 device may be damaged. Change the status of OCag or

OCga before applying voltage.

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

Symbol. Parameter Conditions Ratings Unit
Vce Supply voltage —0.5~-+7 v
Vi Input voltage AB —0.5~45.5 v

OCap, OCga —0.5~+7
Vo Output voltage High-ievel state or high-impedance state —0.5~-+5.5 \4
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 \"
lon High-level output current 0 —15 mA
lou Low-level output current 0 64 mA
Topr Operating free-air ambient temperature range —20 +75 C
ELECTRICAL CHARACTERISTICS (Ta=—20~+75C, unless otherwise noted)
Symbol Parameter ‘ Test conditions Limiis Unit
Min Typ Max
Vic Input clamp voltage Vece=4.5V, Ic=—18mA —1.2 \J
Voe=4. 5V~5. 5V, loy=—2mA Vec—2
Vou High-level output voltage Voo=4.5V lonw=—3mA 2.4 3.2 v
lon=—15mA 2
Voo Low-tevel output voltage Vec=4. SV, lop=64mA -0. 55 Vv
L input current at OCap; OCga | Vcc=b5.5V, V=7V 0.1 mA
maximum volitage A, B Vee=5. 5V, V,=5.5V 0.1
e High-level mput(c;u(;r:r;t) Z(:B, OCga Voo=5.5V, V=27V jg uA
e Low-level input current | OCag, OCga Voo=5. 5V, V,—0. 4V —0.5 mA
(Note 3) | A,B —0.75

lo Output current Vee=5. 5V, Vo=2. 25V —50 —150 mA
lcch Supply current, all outputs high Vee=5.5V 57 93| mA
lecL Supply current, all outputs low Vce=b5.5V 116 189| mA
lcoz Supply current, all outputs disabled Vee=5.5V 71 116 mA

*: All typical values are at Voc=5V, Ta=25C.
Note 2. For A and B, |4 includes off-state high-level output current lozy.

Note 3. For A and B, |,_ includes off-state low-level output current loz(.

2—66
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M74AS623P

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
Input [Output{ Min | Typ™ | Max Min | Typ* | Max
t 1 9 1 10
P A B ns
[ 1 8 1 9
Propagation time
teLm 1 9 1 10
B A ns
tonL 1 8.5 1 9.5
fpzn Output enable ti oc A 2 1 2 12
utput enabte time ns
tos P i 2 10| 2 11
terz [ 1 7.5 1 8
Output disable time OCga A ns
toLz : 1 1.5 1 12.5
tozn 2 11.5 2 12.5
Output enable time OCas B ns
tozL 2 1 2 12
tenz 1 7 1 8
Output disable time OCas B ns
tpLz 1 9- 1 10
*: All typical values are at Voc=5V, Ta=25C.
i
Note 4: Measurement circuit (1) The pulse generator (PG) has the following characteristics:
Parameter S
PRR< 1MHz . Soen
INPUT = Vge OUTPUTZ v tr=2ns, tt=2ns —
7 s tonL Open
f 1 Vin=3.5V, V,.=0. 3V
tezn Open
Ry duty cycle=50% : Closed
put 26=50Q —
(2) C. includes probe and jig capacitance oz Open
50Q JT J,;CL Rz L p fig cap; . teLz Closed
TIMING DIAGRAM (Reference level=1.3V)
A, B (input) 7£ 3( OCas 7‘ XK
B, A (Output) : B (Output)
—_— N AFto.3v
[ torL PZL tpLz
B (Output) ‘(f 0.3v
, tezn tehz
OCen 3k y
_
A (Output) [-
0.3v
tez tpLz
. 0.3v
A (Output) \Kf
tezn tenz
MITSUBISHI
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gt *” OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED)
DESCRIPTION -
The M74AS640P is a semiconductor integrated circuit PIN CONFIGURATION (TOP VIEW)
consisting of eight bus transmitter/receiver circuits with DIRECTION iR — [ ~ = v
3-state inverted outputs. CONRSY C :E . ; TN OUTPUT
As“E-T-S LE«BE CONTROL
. INPUT
FEATURES N =1 e | I
® Two-way transmission or isolation between two 8-bit
data AaﬂE—TS [i7]+ B:
® High fan-out (1o, =64mA, loy==—15mA)
o As+~|5 -ﬁ; 16} B
® Wide operating temperature range (Tq=—20~+75C) INPUTS/ ) E id-- o
OUTPUTS A "’ES:LTIS‘ E“ Ba
s - - | ouTPUTS/
APPLICATION AG“E TS 45 INPUTS
General purpose, for use in industrial and consumer '2]1L .
digital equipment. Arer ETS‘ i3]« 86
As<~|9 12]—~8
FUNCTIONAL DESCRIPTION E"E—iﬁﬁj g
The inputs and outputs are mutually connected to form GND E E“Ba
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 g
are made the input pins and A are made the output FUNCTION TABLE (Note 1)
kpins. When OC is high, both A af:nd B are in the high- Inputs Input/Output
impedance state and A and B are isolated. oC DIR A B
L L o |
L H [ [¢)
H X z z
Note 1: | : Input pins
O : Output pins (inverted output)
Z : High-impedance state (A and B are isolated)
X : lrrelevant
LOGIC DIAGRAM
B3 B4 B5 B6 B7 B8 Vee

A2 A3 A4 ~-Ab . A6 A7 A8 GND
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M74AS640P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED)

ABSOLUTE MAXIMUM RATINGS (Ta=;20~+75°c. unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage : —0.5~+7 v
v, Input voltage AB 05455 \

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~-4150 c

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter A 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 —15 mA
loL Low-level output current 0 64 mA
Topr Operating free-air ambient temperature range —20 +75 C

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

Limits .
Symbol Parameter Test conditions - > Unit
Min Typ Max
Vic Input clamp voltage Vee=4.5V, [c=—18mA —1.2 v
. Vee=4.5V~5.5V, loy=—2mA Vec—2
Vohu High-level output vbltage ) lon=—"3mA 2.4 3.2 v
Vec=4.5V
' lon=—15mA 2.4
VoL Low-level output voltage Vee=4.5V, lo,.=64mA 0.55 v
Input current at DIR,OC | Voo=5.5V, V,=7V 0.1
h maximum voltage A, B Vee=5.5V, V,=5.5V 0.1 mA
" High-level |nput(<;uc:'tr:r;t) il: ocC Veo=5. 5V, V,=2. 7V ‘ : ig A
e Low-level input (c:(r)rtzn;) 2!2, ocC Voo=5.5V, V,=0. 4V _0?.72 mA
lo Output current Vee=b5.5V, Vo=2.25V —50 —150| mA
lecch Supply current, all outputs high Vee=5. 5V 37 58 mA
lccL Supply current, all outputs low Vee=b5.5V . 78 1231 mA
lccz Supply current, al outputs disabled Vec=>5.5V . 51 80| mA

*: All typical values are at Voc=5V, Ta=25TC.
Note 2. For A and B, | includes off-state high-tevel output current loz.
Note 3. For A and B, |, includes off-state low-level output current ioz, .

- MITSUBISHI
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M74AS640P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vec=4.5~5.5V (Note 4)
C_ =50pF :
Symbol Parameter R1=500Q Unit
’ R2=500Q
Ta=0~70C Ta=—20~+75C
Inputs | Outputs| Min Typ* Max Min Typ™ Max
teLn 2 7 2 7.5
Propagation time A,B B,A ns
teHL 2 6 2 6.5
tezn X J— 2 8 2 9
Output enable time oC A B ns
tpz1 2 10 2 1"
terz X . J— 2 8 2 9
Output disable time ocC A,B ns
teLz 2 13 2 14.5
%*: All typical values are at Vgc=5V, Ta=25C.
Note 4: Measureiment circuit (1) The pulse generator (PG) has the following characteristics: Parameter S
PRRL 1MHZz
S toLn Open
INPUT V, P .
) cc OUTI UTg v t=2ns, ti=2ns ) — Open
T S Vie=3.5V, Vj_=0.3V ) ., Open
R duty cycle=50%
DUT 2.—50Q tezL Closed
o . tenz Open
”L. I’CL R (2) C. includes probe and jig capacitance. toLz Closed
TIMING DIAGRAM (Reference level=1.3V)
A,B (Input) ‘ Y— Tl
0.3v
B, A (Output) B, A (Output)
terL toLn
tozn teuz
oc \'

B, A (Output) ,40_3\/—
tpzL ] tez| 4

. 4 MITSUBISHI
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M74AS645P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED)

DESCRIPTION ‘
The M74ASB45P 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 (1o,=64mA, loppy=—15mA)

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

APPLICATION
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

DATA
DIRECTION
CONTROL
INPUT

INPUTS/
OUTPUTS

- GND

PIN CONFIGURATION (TOP VIEW)

pir—[i
o
-
g
WG
e
As;[z
e
e[

10

M

20l veo
19|+ OC
1] - &
e
-,
[15] -~ B4
-
[13] &6
e

-

Outline 20P4

QUTPUT
CONTROL
INPUT

OUTPUTS/
INPUTS

FUNCTION TABLE (Note 1)

pins. When OC is high, both A and B are in the high- inputs Input/Output
impedance state and A and B are isolated. oc DIR A B
L L |
L H [ o ’
H X z z
Note 1: | : Input pins
O : Output pins (non-inverted output)
Z : High-impedance state (A and B are isolated)
X :lirrelevant
LOGIC DIAGRAM
B3 B4 B5 B6

© B8
1

_@__VCC

B7
12 -
[V

’—Y

DIR

A

Al

A

A6 A7 A8
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M74AS645P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED)

ABSOLUTE MAX'MUMRAT'NGS (Ta=—20~-+75C, uniess otherwise noted)

Symbol Parameter . Conditions Ratings Unit
Vee Supply voltage —0.5~+7 \'%
v, Input voltage B —0-5~+5.5 v

: DIR,OC —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 temperaturé range —65~+-150 ‘C

- RECOMMENDED OPERATING CONDITIONS

Symbol Paraméter Limits Unit
Min Typ Max

Vee Supply voltage 4.5 5 5.5 \'4
Vin 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 64 mA
Topr Operating free-air ambient temperature range —20 +75 T . .

ELECTRICAL CHARACTERISTICS (Ta=—20~+75C, uniess .otherwise noted)

Symbol Parameter Test conditions - leils Unit
Min Typ -Max
Vic Input clamp voltage Voc=4.5V,l,c=—18mA . —1.2 v
, Vee=4.5V~5.5V, lopy=—2mA Vee—2
Vou High-level output voltage lon=—3mA 2.4 3.2 v
Vec=4.5V -
lop=—15mA 2.4
VoL Low-level output voltage Vee=4.5V, lo.=64mA 0.55 \%
) Input current at DIR,OC Vee=5.5V, V,=7V 0.1 A
| maximum voltage A,B Vec=5.5V, V|=5.5V 0.1

e High-level |nput(:u;‘r:r;t) E,l F;, oC Voo=5.5V, V,=2.7V ig LA
e ‘ Low-level input (c:rorteen;) iIF;, ocC Voo=5. 5V, V,=0.4V | _Of);z mA
Io Output current Voc=5. 5V, V=2, 25V —50 —150] mA
lcchn Supply current, all outputs high Vee=D5.5V 62 97| mA
lccL Supply current, all outputs low Vec=5.5V 95 149 mA
lccz Supply current, all outputs disabled Vee=5.5V - . 79 123 mA

*: All typical values are at Voc=5V, Tg==25C.
Note 2. For A and B, |, includes off-state high-level output current Igzp.
Note 3. For A and B, |,_ includes off-state low-level output current loz.

: ' MITSUBISHI
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M74AS645P

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Voc=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
trLn 2 9.5 2. 10.5
Propagation time . A, B B,A ns
trrL 2 9 2 10
tpzn . — 2 11 2 12
Output enable time ocC A,B ns
tezL . 2 10 2 1
torz ' . . — 2 7 2 8
Output disable time ocC A,B ns
tpLz 2 12 2 13
%*: All typical values are at Voc=5V, Ta=25C.
Note 4: Measurement circuit (1) The pulse generator (PG) has the following characteristics: Parameter S,
PRRZ1MHz N Open
PLH
INPUT  Vee OUTPUTg 7v ty=2ns, tr=2ns . S
f S Vin=3.5V, V=0, 3V — —
gR H=3. 9V, V,; =0. tezn Open
—_— Oy
. bUT 1 duty cycle=50% trzL Closed
Z20=50Q
. " . tprz Open
50Q J’- J,;CL R> (2) C. includes probe and jig capacitance. torz Closed

TIMING DIAGRAM (reference level=1.3V)

A, B (INPUT) N

B, A (OUTPUT) )#\ B, A (OUTPUT)

teLn teHL

oc \

B,A (OUTPUT) ‘ 0.3v

tpzL

teLz

MITSUBISHI
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M74AS756P

DESCRIPTION

The M74AS756P is a semiconductor integrated circuit
consisting of two blocks of buffers with open collector
inverted outputs and independent output control for
each block.

FEATURES

©® Open collector version of M74AS240P

@ In-phase output control inputs (10C, 20C)

® High fan-out (1o, =64mA)

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

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

FUNCTIONAL DESCRIPTION

PIN CONFIGURATION (TOP VIEW) |
E Voo
—<pfd--20¢ %%EE%EL

1g]+ 1vi outPuT

;2l—ﬁ|<—2A4 INPUT

*
/6]~ 1v. outpuT

Q——E-—zm INPUT

*
—{1g—1vs outpuT

@"—ZAz INPUT
E N

[z — 1v. ouTtPuT

OUTPUT N~
CONTROL 180G —[1]
INPUT

nPUT 18 —[2]

OUTPUT 2Y4 ‘—E

INPUT ‘Az—'E

outpuT 2Y:+[5]

INPUT 1A —[6]

Y1 Y1 Y1Y

OUTPUT 2Yz<—|—i

INPUT 144 —[8]

pil

outpuT 21+ [9]

GND i

[11] 241 INPUT

When output control input OC is low-level, and if input A - OPTEN GOLLEGTOR OUTPUT
i_s_low, then output Y is high, if A is high, Y is low. When Outlir{e 20P4
OC is high, Y;~Y4 are high irrespective of the status of
A.
The outputs of all eight buffers can be simultaneously FUNCTION TABLE (Note 1)
controlled by connecting 10C and 20C. Inputs Output
A oC Y
L L H
H L L
X H H
Note 1: X : Irrelevant
CIRCUIT SCHEMATIC (EACH BUFFER)
é | l T 1 O Vee
S8k 10k 2 2. 5k | L %ﬁ . 23.5k élko 2.5k Tk
P S0k
3k
“‘W"—L* LN
56 o— X Nt P Y
y 1.5 200 S
£ Tk b 3k |50 6003 1k X
3
25k
7J7 8k
47 0 GND
J 4 »
TO OTHER
jy BUFFERS
UNIT: Q
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M74AS756P

OCTAL BUFFER/LINE DRIVER WITH OPEN COLLECTOR OUTPUT (INVERTED)

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

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7 \'
v, Input voltage —0.5~+7 \2
Vo Output voltage High-level state —0.5~+7 \
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 \Y
Vin High-leve! input vottage 2 \
ViL Low-level input voltage 0.8 \2
Von High-level output voltage 5.5 \
loL Low-ievel output current - 0 64 mA
Topr Operating free-air ambient temperature range —20 —+75 c
ELECTRICAL CHARACTERISTICS (Ta=-20~+475C, unless otherwise noted)
Symbol Parameter Test conditions Limils Unit
Min Typ Max
Vic Input clamp voltage Vee=4.5V, li,c=—18mA —1.2 \
lon High-ievel output current Vee=4.5V,Vo,=>5.5V 0.1 mA
Voo Low-level output voltage Vee=4.5V, o, =64mA 0.55 v
1, Input current at maximum voltage Vee=5. 5V, v,=7Vv 0.1 mA
hy High-leve! input current Vce=5.5V,V|=2.7V 20 uA
lie Low-level input current Vee=5.5V, V,=0. 4V —0.5 mA
lccn Supply current, all outputs high Vee=b5.5V 9 15 mA
lccL Supply current, all outputs low Vee=5. 5V 51 80 mA
*: All typical values are at Voc=5V, Ta=25C.
MITSUBISHI
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M74AS756P

OCTAL BUFFER/LINE DRIVER WITH OPEN COLLECTOR OUTPUT (INVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits

Vec=4.5~5.5V (Note 2)
Symbol P t Co=50pF Unit
. Parameter ni
ymoo R.=500Q
Ta=0~70"C Ta=—20~+75C
Input [ Output| Min | Typ* | Max Min | Typ* | Max
3 19 3 21
L A Y : ns
teHL P tion ti 1 . 6 1 6.5
-~ ropagation time — 3 ™ 3 5
ocC Y ns
[ 1 7.5 1 8

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

Note 2: Measurement circuit

INPUT Vee Vee OUTPUT
I’ T RL
DUT

500 lcL

PG

TIMING DIAGRAM (Reference level=1.3V)

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

PRRL 1MHz
ty=2ns, tf=2ns
Viu=3.5V, V,.=0. 3V
duty cycle=50%
Zo=50Q

(2) C, includes probe and jig capacitance.

|

- f \ = X /
- — v ﬁ
Y Y
tenL tonL toLn
MITSUBISHI
2—76 ELECTRIC



Lo, T e
nobot araY
ot

MITSUBISHI ASTTLs

M74AS760P

epOcTAI. BUFFER/LINE DRIVER WITH OPEN COLLECTOR OUTPUT (NONINVERTED)

DESCRIPTION

The M74AS760P is a semiconductor integrated circuit
consisting of two blocks of buffers with open collector
noninverted outputs and independent output control for
each block.

FEATURES

® Open collector version of M74AS244P

® In-phase output control inputs (10C, 20C)

@ High fan-out (Io.=64mA)

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

APPLICATION ‘
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, Y1~Y4 are high irrespective of the status of
A. .

The outputs of -all eight buffers can be controlled
simultaneously by connecting 10C and 20C.

PIN CONFIGURATION (TOP VIEW)
SIS oo
14— [2]
2v, 3]
18, —[4]
2vs 5]
14— [6]
2v, —[7]
1A —[8]
2v; 9]
anp i

INPUT
INPUT

OUTPUT

INPUT

OUTPUT

INPUT

OUTPUT

INPUT

OUTPUT

\J

<P

@ Vce
TPUT

__ ou
19— 2GC conTRroOL
INPUT

[ig] - 1v1 outPuT

[17] 244 INPUT

MR

2

*

\
\\%
\

[ig - 1v. outPuT

[15] — 2A; INPUT

Bi

=3

*

14— 1vs outPuT

13«24, INPUT

E—» Y4 OUTPUT

[11] «— 2A, INPUT

2

*: OPEN

Outline 20P4

COLLECTOR OUTPUT

FUNCTION TABLE (Note 1)

Inputs Output
A oC Y
L L L
H L H
X H H

Note 1: X : Irrelevant

CIRCUIT SCHEMATIC (EACH BUFFER)

" O Vee
10k - 6k éwk 3. 5% Gké 1 f%gk g 2.5k
R 1k
- b —rf¢ oY
'
By VJ 'y
e
iy % ) 4
ho NT 4 teoo S 'K
x 50
15k 2.5k
f 201?
- 0 GND
!z !! kezd
K TO OTHER
j’ BUFFERS
UNIT: Q
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M74AS760P

OCTAL BUFFER/LINE DRIVER WITH OPEN COLLECTOR OUTPUT (NONINVERTED)

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

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7 Vv
Vi Input voltage ' —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
Symbol Parameter Limits Unit
Min Typ Max
Vce Supply voltage 4.5 5 5.5 v
Vin High-level input voltage 2 v
ViL Low-level input voltage 0.8 \Y
Vou High-level output voltage ) 5.5 \
loL Low-level output current o} 64 mA
Topr Operating free-air ambient temperature range —20 -+75 ‘c
ELECTRICAL CHARACTERISTICS (Ta=—20~+75C, unless otherwise noted)
Symbol Parameter Test conditions Limits Unit
Min | Typ* | Max
Vic Input clamp voltage Vee=4.5V, l,c=—18mA —1.2 v
lowm High-level output current Vee=4.5V,Vou=>5.5V 0.1 mA
Voo Low-leve! output voltage Vee=4.5V, lo.=64mA 0.55 \Y
I Input current at maximurm voltage Veoe=5.5V, V=7V 0.1 mA
hn High-ievel input current Vee=5.5V, V\=2.7V 20 nA
) - | 6C —0.5
e Low-level input current A Vee=5.5V, V,=0. 4V " mA
lceh Supply current, all outputs high Vece=5.5V 20 32 mA
leeL Supply current, all outputs low Vee=5.5V 60 94 mA
*: All typical values are at Voc=5V, Ta=25C.
MITSUBISHI
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M74AS760P

- OCTAL BUFFER/LINE DRIVER WITH OPEN COLLECTOR OUTPUT (NONINVERTED)

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vee=4,5~5.5V (Note 2)
C_=50pF ’
5 P 1 Unit
Symbol arameter R,=500Q
Ta=0~70C Ta=—20~+75C
Input |Output| Min | Typ™ | Max Min | Typ* | Max
18.5 3 20
tern A Y 3 ns
torL P . . 1 6 1 6.5
oen ropagation time — 3 185 3 20
ocC Y ns
teHL 1 7 1 7.5

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

Note 2: Measurement circuit

INPUT Voo Voo OUTPUT

B

PG

50Q

DUT

J‘CL
, ok

(1) The pulse generator (PG) has the following characteristics:
PRRZ1MHz
tr=2ns, tt=2ns
Vip=3.5V, Vv, =0.3Vv
duty cycle=50%
Zo=50Q
(2) C_ includes probe and jig capacitance.

TIMING DIAGRAM (Reference level=1.3V)

N \
_Z/

A

tPHL

teLm
tenL PL

teLn
|PLH_

|
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M74AS804BP

- HEX 2-INPUT NAND DRIVER

DESCRIPTION :

The M74AS804BP is a semiconductor integrated circuit
consisting of six 2-input positive-logic NAND buffer
gates, usable as negative-logic NOR buffer gates.

FEATURES

® High fan-out (Io.=48mA, loy=—48mA)

® High speed

® Wide operating temperature range (Ta=—20~+75C)
® High package density with six circuits in one package

APPLICATION
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 M74AS804BP achieves high

PIN CONFIGURATION (TOP VIEW)
== B Ve
INPUTS[ 15»@@ e
INPUTS
ouTPUT 1Y +—[3] @E*—GA }
2a—[4]
INPUTS{
» 23—»E@ [1e] 58 }
ouTPUT  2v 6] @ﬂ«m meaTs
3a—[7]
INPUTS{ 33..,@

} INPUTS
ouTtPUT 3v 9] @E«—M

anD  [ig

7] —6v  ouTpuT

F_Z]—» 5Y  OUTPUT

11]—4Y OUTPUT

speed and high fan-out. To reduce problems in high- Outline 20P4
speed switching, it has Miller-killer circuit and clamp
diodes (both input and output).
When both A and B inputs are high-level, output Y is FUNCTION TABLE
low-level, and when at least one of the inputs is low, the Inputs Output
output is high. This device has the same function as A B %
M74AS1804P with different pin connections. L L H
H L H
L H H
H H L
CIRCUIT SCHEMATIC (EACH BUFFER)
' - O Vee
10k é 25k %2“ 20
: AAA
l 7] 3K
-‘- il
. [V I P ™ Y
A O 1,,, 1
I b
1 100 2 1k 2k
T x
BO -
> 25k
F %
-0 GND
kezd

UNIT: Q

, MITSUBISHI
2—80 A ELECTRIC -




MITSUBISHI ASTTLs

M74AS804BP

HEX 2-INPUT NAND DRIVER

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

Symbol Parameter Conditions Ratings Unit

Veo Supply voltage : —0.5~+47 \%
1 Input voltage —0.5~+7 \
Vo Output voltage High-level state —0.5~Vee \%
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 12 \2
Vi | Low-tevel input voltage ' ) 0.8 \Y
lon High-level output current 0 —48 mA
loL - Low-level output current 0 48 mA
Topr Operating free-air ambient temperature range —20 +75 C

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

Symbol Parameter X Test conditions Limiis Unit
. Min Typ Max
Vic - |"Input clamp voitage Vee=4.5V, liIc=—18mA —1.2 v
. Veo=4.5V~5.5V, lgy=—2mA Vee—2
Vou High-level output voltage lon=—3mA 2.4 3.2 v
Vee=4.5V
lop=—48mA 2
Voo . | Low-tevel output voltage Veoc=4.5V, loL.=48mA 0.5 v
I Input current at maximum voltage Vee=5.5V, V=7V 0.1 mA
hn High-level input current Vec=5.5V, V(=2.7Vv 20 zA
T8 Low-level input current Vce=5.5V, V,=0. 4V —0.5 mA
o Output current Vee=Db.5V,Vpo=2.25V . —50 —200 mA
lech Supply current, all outputs high Vee=5.5V, V=0V 3.5 5 mA
lccL Supply current,. all outputs low Vce=5.5V, V,=4.5vV 16 27 mA
% : All typical values are at Vcc=5V, Ta=25C.
MITSUBISHI
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M74AS804BP

SWITCHING CHARACTERISTICS

HEX 2-INPUT NAND DRIVER

Test conditions/Limits
Vec=4.5~5.5V (Note 1)
" CL=50pF
Symbol Parameter Unit
R_.=500Q
Ta=0~70"C Ta=—20~+75C
' Inputs [ Output| Min | Typ™* | Max Min | Typ* | Max
teLH i 1 4 1 4.5
Propagation time A, B Y ns
tomL 1 4 1 4.5

%*: All typical values are at Vec=5V, T3=25C.

Note 1: Measurement circuit

INPUT

PG

|

Vee

I

D

OUTPUT

I

50Q

uT

ir=2ns, f=2ns

Viy=3.5V, V;.=0. 3V

duty cycle=50%

Zo==50Q

dain
I

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

(2) C_ includes probe and jig capacitance.

TIMING DIAGRAM (Reference level=1.3V)

A,B 7( x

tene

teLn

o

’
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M74AS808BP

HEX 2-INPUT AND DRIVER

DESCRIPTION
The M74AS808BP is a semiconductor integrated circuit

PIN CONFIGURATION (TOP VIEW)

consisting of six 2-input positive-logic AND buffer gates, ‘A"E \ :I v
usable as negative-logic OR buffer gates. ,NPUTS{ e
1B—[2 9] — 6B
FEATURES OUTPUT 1Y<—E ghGA }INPUTS
® High fan-out (Io,=48mA, loy=—48mA) »
® High speed 2a—[4] (7] -6v outPuT
® Wide operating temperature range (Ta=—20~+75C) 'NPUTS{ 28— [5] J*—SB
® High package density with six circuits in one package } INPUTS
ouTPUT 2Y+[6] ED
APPLICATION o w-[ s outeur
General purpose, for use in industrial and consumer |NPUTS{ .
digital equipment. 38 —[g] [13] 48 j
INPUTS
OUTPUT 3Y« i —aa
FUNCTIONAL DESCRIPTION 5 @ B
Employing PNP transistors in the inputs and active GND |: 11]—4Y OUTPUT
pullup in the outputs, the M74AS808BP achieves high -
speed and high fan-out. To reduce problems in high- Outline 20P4
speed switching, it has Miller-killer circuit and clamp
diodes (both input and output).
When both A and B inputs are high-level, output Y is FUNCTION TABL-E
high-level, and when at least one of the inputs is low, Inputs Output
the output is low. This device has the same function as A B Y
M74AS1808P with different pin connections. L L L
H L L
L H L
H H H
CIRCUIT SCHEMATIC (EACH BUFFER)
—0 Vee
10k % 25k 3.5k 10k Zké *
oY
A ™~
5k 3 J
BO * Kll‘«
: -0 GND
7
UNIT: @
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'M74AS808BP

HEX 2-INPUT AND DRIVER

ABSOLUTE MAX|MUM RATINGS (Ta=—20~-+75C, unless otherwise noted)

Symbol Parameter Conditions Ratings . Unit
Vce Supply voltage —0.5~+7 \'
Vi Input voltage ) —0.5~+47 v
Vo Qutput voltage High-level state —0.5~Vgc 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 —48 mA
loL Low-level output current 0 48 mA
Topr Operating free-air ambient temperature range —20 +75 T
ELECTRICAL CHARACTERISTICS (Ta=—20~+757C, unless otherwise noted)
Symbol Parameter Test conditions lells Unit
Min Typ™ Max
Vic Input clamp voltage Vec=4.5V, |ic=—18mA —1.2 \%
. Vee=4.5V~5.5V, lony=—2mA Vec—2
Von High-level output voltage Voo=4.5V : lon=—3mA 2.4 3.2 Y
lon=-—48mA 2

Voo Low-level output voltage Vec=4.5V, loL,=48mA 0.5 \
Iy Input current at maximum voltage Vee==5.5V, V,=7V 0.1 mA
h High-level input current Vee=5.5V,V,=2.7v 20 uA
I Low-level input current Vee="5. 5V, V,=0. 4v —0.5 mA
lo Output current Vee=5.5V, Vo=2. 25V —50 —200 mA
lccn Supply current, all outputs high Vee=5.5V, V|=4,.5V 9 13 mA
lecL Supply current, all outputs low Vcc=5.5V, V=0V 22 .33 mA

% : All typical values are at Voc=5V, Ta==25TC.

9 MITSUBISHI
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M74AS808BP

HEX 2-INPUT AND DRIVER

SWITCHING CHARACTERISTICS

Test conditions/Limits

Vee=4.5~5.5V (Note 1)
CL=50pF
Symbol Parameter Unit
R, =500Q
Ta=0~70C Ta=—20~+75C
Inputs [ Output| Min | Typ* | Max | Min | Typ™ | Max
teLn . . 1 6 1 6.5
Propagation time A, B Y ns
tenL 1 6 1 6.5

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

Note 1: Measurement circuit

INPUT  Vee OUTPUT

o

TIMING DIAGRAM (Reference level=1.3V)

A, B 7

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

PRRZ1MHz
tr=2ns, t{=2ns
Vip=3.5V, Vv, =0. 3v
duty cycle=50%
Zo=50Q
(2) C. includes probe and jig capacitance.

toLn

()

tenL

o
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M74AS832BP

HEX 2-INPUT OR DRIVER

DESCRIPTION
The M74AS832BP is a semiconductor integrated circuit
consisting of six 2-input positive-logic OR buffer gates,

o/

PIN CONFIGURATION (TOP VIEW)

2—86

' ELECTRIC:

) 1A—]1 o] v
usable as negative-logic AND buffer gates. |NPUTS{ I: :I e
IB—'E E«GB }
) INPUTS
FEATURES , outpuT 1Y+[3 ER
® High fan-out (Io.=48mA, loy==—48mA)
® High speed 2a—+[4 1__7|—f 8Y OUTPUT
® Wide operating temperature range (Ta=-20~+75C) 'NPUTS{ 28 —[5] ig] 58
® High package density with six circuits in one package - }INPUTS
outpuT  2v [ 15) 54
APPLICATION o w[] sy outeur
General purpose, for use in industrial and consumer ,NPUTS{
digital equipment. Co 38— 8] ERZE }
: : INPUTS
’ 3y — 12) 4
FUNCTIONAL DESCRIPTION ouTPuT YL @3 A
Employing PNP transistors in the. inputs and active GND |10 E—-w OUTPUT
pullup in the outputs, the M74AS832BP achieves high
speed and high fan-out. To reduce problems in high- Outline 20P4
speed switching, it has Miller-killer circuit and clamp
diodes (both input and output).
When both A and B inputs are low-level, output Y is »FUNCTION TABLE
low-level, and when at least one of the inputs is high, Inputs Output
the output is high. This device has the same function as A B Y
M74AS1832P with different pin connections. L L L
H L H
L H H
H H H
CIRCUIT SCHEMATIC (EACH BUFFER)
éu)k é T é —O VCC
10
3 s 330k 3K én 2
: e A3k
» .K ¢ T oY
Ao el
N Sk 1 1kS2k 100 %
. 4
x
<>25k]\l
% R g —0 GND
UNIT: Q
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M74AS832BP

HEX 2-INPUT OR DRIVER

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

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7 \
v, Input voltage —0.5~+7 \
Vo Output voltage High-level state —0.5~Vse \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 \Y
Vin High-level input voltage 2 \Y
Vie Low-level input voltage 0.8 | V
lon High-level output current 0 ~—48 mA
loL Low-level output current 0 48 mA
Topr ' Operating free-air ambient temperature range —20 +75 C
ELECTRICAL CHARACTERISTICS (1a=—20~+75%C, unless otherwise noted)
Symbol Parameter Test conditions L'mlis Unit
Min Typ Max
Vie Input clamp voltage Voe=4.5V, li,c=—18mA —1.2 \2
‘ Veoe=4.5V~5. 5V, loy=—2mA Vee—2 )
Vou High-level output voltage Veo=4.5V lon=—3mA 2.4 3.2 \
lon="—48mA 2
Voo Low-level output voltage Vec=4.5V, loL.=48mA 0.5 \Y
I Input current at maximum voltage Vee=5.5V, V=7V 0.1 mA
[’ High-level input current Voe=5.5V,V,=2.7V 20 rA
| Low-ievel input current Vee=D5.5V, V,=0. 4v —0.5 mA
lo Output current Vee=b.5V,Vo=2. 25V —50 —200 mA
lechn Supply current, all outputs high Vee=5.5V, Vi=4.5V 1" 17 mA
lecL Supply current, all outputs low Vce=5.5V, V=0V 22 36 mA
*: All typical values are at Voc=5V, Ta=25C.
- 9 MITSUBISHI
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M74AS832BP

HEX 2-INPUT OR DRIVER

: SWITCHING CHARACTERISTICS

Test conditions/Limits

Vee=4.5~5.5V (Note 1)
Symbol Parameter CL=50pF Unit
) R_=500Q
Ta=0~70C Ta=—20~+75"C
Inputs [ Qutput| Min Typ™ Max Min Typ™* Max
L Propagation time A, B Y ! 6.3 ! ! ns
ton ’ 1 6.3 1 7

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

Note 1: Measurement circuit

INPUT " Vee OUTPUT

T 1

DUT

e
50Q : ”L lCL Ry

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

PRRZ1MHz
tr=2ns, tr=2ns
Viu=3.5V, V, =0.3Vv
duty cycle=50%
Zo=50Q
(2) C_includes probe and jig capacitance.

TIMING DIAGRAM (Reference level=1.3V}

=

/)

A,B ’ 7

tF‘HL

(S
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M74AS1000AP

QUADRUPLE 2-INPUT POSITIVE NAND DRIVER

DESCRIPTION v
The M74AS1000AP 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, =48mA, loy=—48mA)

® High speed

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

APPLICATION
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 M74AS1000AP achieves high
speed and high fan-out. To reduce problems in high-
speed switching, it has Miller-killer circuit and clamp
diodes (both input and output).

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

PIN CONFIGURATION (TOP VIEW)

INPUTS {
QUTPUT
INPUTS {

OuTPUT

1a—{1]
18—[2]
1Y<——E
2a—[1]
28 —[5]
2v [
aND 7]

Outline 14P4

E Vee

EO—AB
[17]—4a
1] — av
@ 16— 38
[9] 34
[8] 3y

} INPUTS
OUTPUT
} INPUTS

OUTPUT

CIRCUIT SCHEMATIC (EACH BUFFER)

output is high. + oVee
10k g 25k 2k 20
AW—
L s 3
T i< oY
A O— e p’
FUNCTION TABLE il |
L 10037k 2k *x
Inputs Output T
A B Y Bo e .
L T " I '1 225k
H L H -0 GND
L H H 7 a
H H L UNIT :
ABSOLUTE MAXIMUM RATINGS (T,=—20~+75C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vce Supply voltage —0.5~+47 \
\ Input voltage —0.5~-+7 \
Vo Output voitage 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
Vce Supply voltage 4.5 5.5 v
Vin High-level input voltage 2 \"
Vo Low-level input voltage 0.8 \
{on High-level output current 4] —48 mA
loL Low-level output current 0 48 mA
Topr Operating free-air ambient temperature range —20 +75 C
- MITSUBISHI
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| U .~ M74AS1000AP

QUADRUPLE 2-INPUT POSITIVE NAND DRIVER

ELECTR'CAL CHARACTERISTICS (Ta=—20~475C, unless otherwise noted)

B : Limits .
Symbol Parameter Test conditions - Y Unit
Min Typ Max
Vic Input clamp voltage Vec=4.5V, lic=—18mA —1.2 \
Voc=4.5V~5, 5V, lop=—2mA : Vee—2 ‘
Vou High-level output voltage lon=—3mA 2.4 3.2 \2
- | Veg=4.5V
lonw=—48mA 2
Vou Low-leve! output voltage Veec=4.5V, lo.=48mA 0.5 v
[} 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- —0.5 | mA
lo Output current Vee=5.5V, Vo=2. 25V —50 —200 mA
lecn Supply current, all outputs high Vee=5.5V, V,=0V 2.3 3.5 mA
lccL Supply current, all outputs low Vee=5.5V,V(=4.5V 1" 19 mA
*: All typical values are at Veg=5V, T3=25C.
SWITCHING CHARACTERISTICS
Test conditions/Limits
Vec=4.5~5.5V (Note 1)
Symbol Parameter CL=50pF . Unit
- R_=500Q
Ta=0~70C Ta=—20~-+75C
Inputs | Output| Min | Typ™ | Max Min | Typ* | Max
fpun Propagation time A, B Y ! 4 11 4.5 ns
tore - 1 4 1 4.5
% All typical values are at Voo=5V, Ta=25T.
Note 1: Measurement circuit TIMING DIAGRAM (Reference Ievel=1.3V)

INPUT Vee OUTPUT F—x
o T A, B 7 ‘
o} —
50Q J’ I'CL R tent teLn

(1) The pulse generator (PG) has the following characteristics:
PRRL1MHz ’
tr=2ns, tf=2ns
Viy=3.5V,V,.=0. 3V
duty cycle=50%
Zo=50Q
(2) C. includes probe and jig capacitance.

'@ MITSUBISHI
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M74AS1004AP

HEX INVERTING DRIVER

DESCRIPTION
The M74AS1004AP is a semiconductor integrated circuit
consisting of six buffers with inverted outputs.

FEATURES

® High fan-out (lo,=48mA, lgy=—48mA)

® High speed

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

APPLICATION
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 M74AS1004AP achieves high
speed and high fan-out. To reduce problems in high-
speed switching, it has Miller-killer circuit and clamp
diodes (both input and output).

When input A is high-level, output Y is low-level, and
when the input is low, the output is high.

PIN CONFIGURATION (TOP VIEW)

iNPUT 1A—[T] 1] Voo

OUTPUT lY«E& iE«BA INPUT

INPUT 2A—[3]

OUTPUT 2Y~—E& in «—5A INPUT
INPUT 3a—[5] 10]—5Y OUTPUT
ouTPUT 3Y-—E§ ig “—4A INPUT

GND E

12]—6Y OUTPUT

8|—4Y OUTPUT

. Outline 14P4

CIRCUIT SCHEMATIC (EACH BUFFER)

-0 Ve
2k§> 20
10k< 25k 3

1N
J¢ oY
Ao fe 'S
¥ 3
FUNCTION TABLE + 10031k $2k
Input | Output 25k 3

A Y j © GND

L H

H L UNIT: Q
ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage + —0.5~+47 \
" Input voltage —0.5~+7 v
Vo Output voltage High-level state —0.5~Vcc \
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

Vee 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 —48 mA

loL Low-level output current 0 48 mA

Topr Operating free-air ambient temperature range —20 +75 ‘c
MITSUBISHI
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 M74AS1004AP

HEX INVERTING DRIVER

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

. Limits ’
Symbol Parameter Test conditions T Unit
Min Typ Max
Vic Input clamp voltage Veec=4.5V, lic=—18mA —1.2 \"
Vee=4.5V~5.5V, loy=—2mA Veoe—2
Vou High-level output voltage lon==—3mA 2.4 3.2 v
Vec=4.5V
lon=—48mA 2
VoL Low-level output voltage Vec=4.5V, lo,=48mA 0.5 v
L Input current at maximum voltage Vee=b5.5V, V=7V 0.1 mA
hh High-level input current Vee=5.5V,V,=2.7v 20 uA
he Low-level input current Vec=5.5V, Vi=0. 4V —0.5 mA
lo Output current Vee=5.5V, Vo=2. 25V —50 —200 mA
lecchn Supply current, all outputs high Vee=5.5V, V=0V 3.5 5 mA
lccu Supply current, all outputs low Vec=5.5V, V=4, 5V 16 27 | mA
*: All typical values are at Vgo=5V, Ta==25C.
SWITCHING CHARACTERISTICS
Test conditions/Limits
Vgc=4.5~5.5V (Note 1)
C_=50pF .
Symbol Parameter Unit
R =500Q
Ta=0~70C Ta=—20~+475C
Input [Output| Min | Typ™ | Max Min | Typ*™ | Max
t 1 4 1 4.5
L Propagation time A Y ns
teuL 1 4 1 4.5

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

Note 1: Measurement circuit

INPUT

Vce - OUTPUT

I

DuUT

J’ ’ICL Ry

TIMING DIAGRAM (Reference level=1.3V)

R

(1) The pulse generator (PG) has the following characteristics:
PRR< 1MHz
tr=2ns, tf=2ns
Vip=3.5V, V,.=0.3v
duty cycle=50%
Zo=50Q
(2) C. includes probe and jig capacitance.

terL teLn

2—92

MITSUBISHI
ELECTRIC



\N .
\M (\ca \0 crond
pREWN
s o \\“‘“
e
ot® Qa(sf“
sor®

MITSUBISHI ASTTLs

M74AS1008AP

QUADRUPLE 2-INPUT POSITIVE AND DRIVER

DESCRIPTION

The M74AS1008AP 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 (lo,=48mA, lon=—48mA)

® High speed

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

APPLICATION
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 M74AS1008AP achieves high
sspeed and high fan-out. To reduce problems in high-
speed switching, it has Miller-killer circuit and clamp
diodes (both input and output).

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

PIN CONFIGURATION (TOP VIEW)

\/
1a—[1] 1] Voo
INPUTS{
18—[2] 13] 48
}INPUTS
OUTPUT 1y «[3] 17— 4a
{ 2a—[4] 1]+ 4y outpuT
INPUTS ’
28— [5] i+ 38
}INPUTS
ouTPuT 2+ [g] 0]+ 3a
ano |7 [8]—3v outpPuT
Outline 14P4

CIRCUIT SCHEMATIC (EACH BUFFER)

—0 Vee

IOkéj Ok 2k§ 20?_5
[ x|
T ) - oY

F¢
Id
FUNCTION TABLE A0 . |
SRS L [10031k2 S2k | %
Inputs Output - '
A B Y BO e
C T T L ] ?25k
GND
H L L ‘ . o)
L H L T
UNIT: Q
H H H
ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75C, uniess otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7 \
v, Input voltage —0.5~+7 v
Vo Output voltage High-level state —0.5~Vge \%
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 v
"Vin High-level input voltage 2 v
ViL Low-level input voltage 0.8 \
lon High-level output current 0 —48 mA
loL Low-level output current 0 48 mA
Topr Operating free-air ambient temperature range —20 +75 c
MITSUBISHI
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M74AS1008AP

QUADRUPLE 2-INPUT POSITIVE AND DRIVER

ELECTRICAL CHARACTERISTICS (Té=—-2b~+75"C, unless otherwise noted)

’ Limits
Symbol Parameter Test conditions — = Unit
Min Typ Max
Vic input clamp voltage Voc=4.5V, hc¢=—18mA —1.2 v
Vee=4.5V~5.5V, lon=—2mA Vee—2
Von High-level output voltage lop=—3mA 2.4 3.2 v
Vec=4.5V -
loy=—48mA 2
Voo Low-level output voltage Vee=4.5V, lop=48mA ) . 0.5 v
Iy 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 uA
I Low-level input current Vee=5.5V, V=0. 4V | —0.5 mA
o Output current Vee=5. 5V, Vo=2. 25V —50 —200 mA
lcchH Supply current, all outputs high Vce=5. 5V, V,=4.5V 6 9.5 mA
lcoL Supply current, all outputs low Vee=5.5V, V=0V 14.5 22 mA

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

SWITCHING CHARACTERISTICS

Test conditions/Limits

Vec=4.5~5. 5V (Note 1)

C_=50pF i
Symbol Parameter Unit

Lo R =500Q
Ta=0~70C Ta=—20~+75C
Inputs | Output| Min | Typ* | Max | Min | Typ™ | Max

t 1 6 1 6.5 ‘
PLh Propagation time A,B Y ns
tenr 1 6 1 6.5

*: All typical values are at Voc=5V, Ta=25TC.

Note 1: Measurement circuit

INPUT  Voe  OUTPUT
50Q ”L ch R,

TIMING DIAGRAM (Reference level=1.3V)

A, B / S

teLn teuL

(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) C.includes probe and jig capacitance.
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M74AS1034AP

HEX DRIVER

DESCRIPTION
The M74AS1034AP is a semiconductor integrated circuit
consisting of six non-inverting drivers.

FEATURES

@ High fan-out (lo, =48mA, loy==-48mA)

® High speed

® Wide operating temperature range (T,=—20~+75C)

APPLICATION
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 M74AS1034AP achieves high
speed and high fan-out. To reduce problems in high-
speed switching, it has Miller-killer circuit and ctamp
diodes (both input and output).

When input A is low-level, output Y is low-level, and
when input A is high, output Y is high.

PIN CONFIGURATION (TOP VIEW)

inpuT 1a—{1] 14 vee

OUTPUT IY«E@ ﬁﬂo—m INPUT

INPUT 2A—[3] [i4—6v outpuT

OUTPUT 2Y«—E:} ﬁE«SA INPUT

INPUT 3A—»E [id—~5v ouTPUT

OUTPUT 3Y « e& %3«4,« INPUT

GND |7 8]~ 4v ouTpPuT

Outline 14P4

CIRCUIT SCHEMATIC (EACH BUFFER)

T —O Vge
10k 251 1ok " 2k 203
3.5 !
AMA—
L e 5
B ¢ Y
1< P
A 0— ]
Sk 1 [1003 1k 2k 1;:
FUNCTION TABLE x
Input Output fZSK
A Y - GND)|
L L UN Q
H H iT:
ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage ) —0.5~+7 \Y
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~-1+150 c

RECOMMENDED OPERATING CONDITIONS
) Limits
Symbol Parameter - Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 v
Vih . High—level input voltage 2 \'
Vie Low-level input voltage 0.8 v
lon High-level output current (Y] —48 mA
loL Low-level output current 0 48 mA
Topr Operating free-air ambient temperature range —20 +75 c
" MITSUBISHI
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M74AS1034AP

HEX DRIVER
ELECTRICAL CHARACTERISTICS (Ta=—20~+75C, unless otherwise noted)
Symbol Parameter Test conditions Limi:s Unit
Min Typ Max
Vic Input clamp voltage Vee=4.5V, ic=—18mA —1.2 v
Voc=4.5~5.5V, loy=—2mA Voc—2
Vou High-level output voltage Voo=4.5V lon=—3mA 2.4 3.2 v
lop=—48mA 2
VoL Low-level output voltage - Voc=4.5V, 1o, =48mA 0.5 \'
Lo Input current at maximum voltage Veoc=D5.5V, V=7V 0.1 mA
i High-level input current Vee=5.5V, V,=2.7V 20 uA
e Low-ievel input current Vee=5.5V, V,=0. 4V —0.5 mA
lo Qutput current Vee=5.5V, Vo=2. 25V —50 —135 | —200 mA
lceH Supply current, all outputs high Vee=5.5V, V,=4.5V 9 15 mA
lecL Supply current, all outputs. low Veec=5. 5V, V=0V 22 35 mA
*: All typical values are at Voc=5V, Ta=25C.
SWITCHING CHARACTERISTICS
Test conditions/Limits
Vee=4.5~5.5V (Note 1)
C_=50pF .
Symbol Parameter Unit
R, =500Q
Ta=0~70C Ta=—20~+75C
Input | Output| Min Typ™ Max Min Typ™ Max
foin Propagation time A Y ! 6 - 1 6.5 ns
teHL 1 6 i

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

Note 1: Measurement circuit

INPUT Vee

1
I

OUTPUT

[re]

50Q

lCL R

TIMING DIAGRAM (Reference level=1.3V}

S

Y

teLn

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

PRRZ 1MHz
tr=2ns, tf=2ns
. Vin=3.5V, V, =0.3Vv
duty cycle=50%
Zo=50Q
(2) C_includes probe and jig capacitance.

tF‘HL

i
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M74AS1804P

HEX 2-INPUT NAND DRIVER

DESCRIPTION | [ PIN CONFIGURATION (TOP VIEW)
The M74AS1804P is a semiconductor integrated circuit -
consisting of six 2-input positive-logic NAND buffer INPUT SB“E Col«—5A  INPUT
gates, usable as negative-logic NOR buffer gates.
outpPuT &Y «[2] o] ~sv ourtpuT
FEATURES e e
® High fan-out (lo,=48mA, Igy=—48mA) INPUTS{ } INPUTS
® High speed 68— [4] [17]— 4
® Wide operating temperature range (Ta=—20~+75C) voo [] E—"‘Y OUTPUT
® High package density with six circuits in one package
{ 1a—[6] 5] @nD
INPUTS
APPLICATION 18—~[7] g~ 3v  outPuT
General purpose, for use in industrial and consumer
digital equipment. ouTPUT 1Y+ 8] 13] 38 }leuTs
2a—[9] [12] — 3a
FUNCTIONAL DESCRIPTION ,NPUT31
Employing PNP transistors in the inputs and active 28— [ig ]2y outpuT
pullup in the outputs, the M74AS1804P achieves high
speed and high fan-out. To reduce problems in high- Outline 20P4
speed switching, it has Miller-killer circuit and clamp
diodes (both input and output).
When both A and B inputs are high-level, output Y is FUNCTION TABLE
low-level, and when at least one of the inputs is low, the Inputs Output
output is high. A B %
Vec and GND pin connections of M74AS1804P are L L H
different from other ASTTL devices to minimize source H L H
pin inductances and troubles caused by them. L H H
H H L
CIRCUIT SCHEMATIC (EACH BUFFER)
O Ve
lOké 25k %2" e
§ A
B It
f¢ oY
. ) o
AO 1,,‘ &
e P
R N
1 100 31k 2k jﬁ
BO- -
<25k
X 3
—0 GND
r
UNIT: Q
e
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M74AS1804P

HEX 2-INPUT NAND DRIVER

ABSOLUTE MAXIMUM RATINGS (Ta=f20~+75°C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+47 v
Vv, Input voltage —0.5~+47 v
Vo Output voltage _High-level state —0.5~Vce \4
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 Y
\/™ High-level input voltage 2 v
ViL Low-level input voltage 0.8 \

lon High-level output current 0 —48 mA
loL Low-level output current 0 48 mA
Topr Operating free-air ambient temperature range —20 +75 c
ELECTRICAL CHARACTERISTICS (Ta=—20~+75%C, unless otherwise noted)

Symbol Parameter Test conditions Limi:‘s Unit

R Min Typ Max

Vie Input clamp voltage Veoe=4.5V, l,e==—18mA —1.2 \Y

Vee=4.5V~5.5V, lon=—2mA Voe—2
Vou High-level output voltage lon=—3mA 2.4 3.2 \Y

Vec=4.5V

lon=—48mA 2

VouL Low-level output voltage Vee=4.5V, lo.=48mA 0.5 \4
I Input current at maximum voltage Vee=5.5V, V=7V 0.1 mA
[ High-level input current Veo=5.5V, V\=2.7V 20 nA
he Low-level input current Vee=5. 5V, V|=0.4Vv —0.5 mA
lo Output current Vee=5.5V, Vo=2. 25V —50 —200 mA
lech Supply current, all outputs high Vee=5.5V, V|=0V 3.5 5 mA
lceL Supply current, all outputs low Vee=5.5V, V=45V 16 27 mA

% : All typical values are at Voc=5V, Ta=25C.
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M74AS1804P

HEX 2-INPUT NAND DRIVER

SWITCHING CHARACTERISTICS

Test conditions/Limits
Voe=4.5~5.5V (Note 1)
C,=50pF .
Symbol Parameter Unit
R =500Q .
Ta=0~70C Ta=—20~—+75C
Inputs | Output| Min Typ* Max Min Typ™ Max
| . 1 4 1 4.5
Propagation time A,B Y ns
terL 1 4 1 4.5

*: Al typical values are at Voc=5V, Ta=25C.

Note 1: Measurement circuit

INPUT  Voc

I

PG T DUT

OUTPUT

50Q

il

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

PRRZ1MHz
tr=2ns, tt=2ns

Viu=3.5V, V,,=0. 3V

duty cycle=50%

Zo=50Q

(2) C. includes probe and jig capacitance.

TIMING DIAGRAM (Reference level=1.3V)

A,B 7

tene

tPLH

(N
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MITSUBISHI ASTTLs

M74AS1808P

HEX 2-INPUT AND DRIVER

DESCRIPTION ~
TION (TOP VIEW
The M74AS1808P is a semiconductor integrated circuit PIN CONFIGURATION { )
consisting of six 2-input positive-togic AND buffer gates, INPUT 5B E \/ s INPUT
usable as negative-logic OR buffer gates.
ouTPUT &Y —[2] 15y ouTPuT
FEATURES ; or—[3] 4o
® High fan-out (loy =48mA, loy=—48mA) |NpuTs{ } INPUTS
® High speed » 68 —[4] [17]+— 2
® Wide operating temperature range (Ta=—20~+75C) veo [5] ig—4v outpuT
® High package density with six circuits in one package
{ 1A—[g] 5] anp
INPUTS
APPLICATION 18—[7] ~»3v OUTPUT
General purpose, for use in industrial and consumer
digital equipment. outpuT 1Y +-[g] i3] 38 }‘NPUTS
2a—[9] [12] —3a
FUNCTIONAL DESCRIPTION .Npms{
Employing  PNP transistors in the inputs and active 28—~ [ig ri]—~2v outPuT
pullup in the outputs, the M74AS1808P achieves high
speed and high fan-out. To reduce problems in high- Outline 20P4
speed switching, it has Miller-killer circuit and clamp
diodes (both input and output).
When both A and B inputs are high-level, output Y is FUNCTION TABLE
high-level, and when at least one of the mputs is low, Inputs Output
the output is low. A B Y
Vee and GND pin connections of M74AS1808P are L L L
different from other ASTTL devices to minimize source H L L
pin inductances and troubles caused by them. L H L
H H H
CIRCUIT SCHEMATIC (EACH BUFFER)
-0 Ve
10k% ﬁzsk %S.SK 10k ZKé it
TN 1
b 4 —0 Y
K
Ao e K
5k g
zd T %=
Y v
Bo- K ie¢
; j
! —0 GND
UNIT: Q
- MITSUBISHI
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MITSUBISHI ASTTLs

M74AS1808P

HEX 2-INPUT AND DRIVER

ABSOLUTE MAXIMUM RATINGS (T3=—20~+75C, unless otherwise noted)

Symbol . Parameter Conditions ' Ratings Unit
Vee Supply voltage —0.5~+7 Vv
vV Input voltage ~0.5~+7 \
Vo Output voltage High-level state —0.5~V¢ce 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 \"
Vg Low~level input voltage 0.8 \
lon High-level output current 0 —48 mA
loL Low-level output current 0 48 mA
Topr Operating free-air ambient temperature range —20 +75 C

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

. Limits
Symbol Parameter Test conditions . Unit
Min | Typ* | Max

Vic Input clamp voltage Veo=4.5V, l,c=—18mA —1.2 \'

Voo=4.5V~5. 5V, lo=—2mA Vee—2
Von High-level output voltage lon=—3mA 2.4 3.2 \2

Veec=4.5V

lop=—48mA 2
Voo Low-level output voltage : Vec=4. 5V, lo.=48mA 0.5 v
I Input current at maximum voltage Vee=b. 5V, V=7V 0.1 mA
hn High-tevel input current Vee=5. 5V, V,=2.7V 20 #A
e Low-level input current Vee=5. 5V, V,=0. 4V —0.5 mA
lo Output current Vee=5.5V, Vg=2. 25V —50 —200 mA
lccn Supply current, all outputs high Vce=5.5V, V,=4.5Vv 9 13 mA
locL Supply current, all outputs low Veo=5.5V, V,= 0V 22 33 mA
*: All typical values are at Vgc=5V, Ta=25C.
- MITSUBISHI
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MITSUBISHI ASTTLs

M74AS1808P

HEX 2-INPUT AND DRIVER

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vee=4.5~5.5V (Note 1)
C,_=50pF .
Symbol Parameter Unit
R, =500Q
Ta=0~70C Ta=—20~+75C
Inputs { Output| Min | Typ* | Max | Min | Typ* | Max
teLn Propagation time A, B Y ! 6 L 6.5, ns
terL 1 6 1 6.5

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

Note 1: Measurement circuit

OUTPUT

TIMING DIAGRAM (Reference level=1.3V)

INPUT Vee ’___ﬁ
T [ T " (N
PG DuUT
1 v
50Q CL3R.
7’L l teLn tori

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

PRRL 1MHz

tr=2ns, tf=2ns

Vin=3.5V, V, ==0. 3V

duty cycle=50%

Z2o=50Q
(2) C. includes probe and jig capacitance.

‘MITSUBISHI
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MITSUBISHI ASTTLs

M74AS1832P

HEX 2-INPUT OR DRIVER

DESCRIPTION

The M74AS1832P is a semiconductor integrated circuit
consisting of six 2-input positive-logic OR buffer gates,
usable as negative-logic AND buffer gates.

FEATURES

® High fan-out (g, =48mA, loy=—48mA)

©® High speed

® Wide operating temperature range (Ta=—20~+75TC)
® High package density with six circuits in one package

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

FUNCTIONAL DESCRIPTION

Employing PNP transistors in the inputs and active
pullup in the outputs, the M74AS1832P_achieves high

speed and high fan-out. To reduce problems in high- -

speed switching, it has Miller-killer circuit and clamp
diodes (both input and output).

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

Vec and GND pin connections of M74AS1832P are
different from other ASTTL devices to minimize source
pin inductances and troubles caused by them.

PIN CONFIGURATION (TOP VIEW)

\JS
INPUT SB—-ETZO«M INPUT
ouTPuUT &Y —[2] 1 —~s5v outPuT
sa—[3] [1g] — 48
INPUTS{ } INPUTS
es—-@ [17]—4a
Voo  [5] 6] -4y ouTtPUT
1A—[6]— ERR
INPUTS{
18—[7 [[4—3v outPuT
outpuT 1Y« [8] i3]« 38
}INPUTS
2a—[9] 12+ 3A
INPUTS{
28— ]—2v ouTpPuT
Qutline 20P4
FUNCTION TABLE
Inputs Output
A B Y
L L L
H L H
L H H
H H H

CIRCUIT SCHEMATIC (EACH BUFFER)

0 GND

UNIT : Q

MITSUBISHI
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HEX 2-INPUT OR DRIVER

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

MITSUBISHI ASTTLs

M74AS1832P

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7 \Y
Vy Input voltage —0.5~+7 v
Vo Output voltage High—level‘state —0.5~Vce v
Topr Operating free-air ambient temperature range —20~+475 ‘c
Tstg Storagé temperature range —65~+150 T

RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
Min Typ Max ’
Veeo 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 —48 mA
loL Low-level output current 0 48 mA
prr Operating free-air ambient temperature range —20 +75 c
ELECTRICAL CHARACTERISTICS (Ta=—20~+75C, unless otherwise noted)
Symbol Parameter Test conditions Limiis Unit
' Min Typ Max
Vic Input clamp voltage Vec=4.5V, [c=—18mA —1.2 v
Vee=4. 5V~5. 5V, loy=—2mA Vee—2
Vou High-leve! output voltage lop=—3mA 2.4 3.2 \Y
Vce=4.5V
lon=—48mA 2

Voo Low-leve! output voltage Vee=4.5V, lo.=48mA 0.5 \%
Iy Input current at maximum voltage Vec=5.5V, V=7V 0.1 mA
[ 'High-level input current Vee=5.5V, V\=2.7V 20 #A
W Low-level input current Veo=>5. 5V, V,=0. 4V —0.5 | mA
Io Output current Voe=5. 5V, Vo=2. 25V —50 —200 | mA
fccw Supply current, all outputs high Vcc=5.5V, V,;=4.5V IR 17 mA
lceL Supply current, all outputs low Voe=5.5V, V=0V 22 36 mA

*: All typical values are at Voe=5V, Ta=25C.
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MITSUBISHI ASTTLs

M74AS1832P

HEX 2-INPUT OR DRIVER

/

SWITCHING CHARACTERISTICS

Test conditions/Limits
Vee=4.5~5. 5V (Note 1)
C,.=50pF .
Symbol | Parameter Unit
R =500Q
Ta=0~70C Ta=—20~-+475C
Inputs | Output| Min | Typ™ | Max Min | Typ* | Max
t . 1 6.3 1 7
PLH . Propagation time A,B Y ns
torL 1 6.3 1 7

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

Note 1: Measurement circuit

INPUT Vee  OUTPUT

I’ I

DuUT

50Q ’J7 lCL Ry

v

TIMING DIAGRAM (Reference level=1.3V)

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

PRR< 1MHz
tr=2ns, tt=2ns
Vip=3.5V, V, =0.3Vv
duty cycle=50%
Zo=50Q
(2) C. includes probe and jig capacitance.

A, B

—

teLn

[ )

ter

(U
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CONTACT ADDRESSES FOR FURTHER INFORMATION

JAPAN

Semiconductor Marketing Division
Mitsubishi Electric Corporation
2-3, Marunouchi 2-chome
Chiyoda-ku, Tokyo 100, Japan
Telex: 24532 MELCOJ
Telephone: - (03) 218-3473

(03) 218-3499
Facsimile:  (03) 214-5570
Overseas Marketing Manager
Kita-ltami Works
4-1, Mizuhara, Itami-shi,
Hyogo-ken 664, Japan
Telex: 526408 KMELCO J
Telephone: (0727) 82-5131
Facsimile:  (0727) 72-2329

" Facsimile:

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

SINGAPORE

MELCO SALES SINGAPORE PTE. LTD.

230 Upper Bukit Timah Road
#03-01/15

Hock Soon Industrial Complex |
Singapore 2158

Telex: RS 20845 MELCO
Telephone: 4695255
Facsimile: 4695347

TAIWAN

MELCO-TAIWAN CO., LTD.

1st fl., Chung-Ling Bldg.,

363, Sec. 2, Fu-Hsing S Road,

Taipei, R.O.C.

Telex: 25433 CHURYO
“MELCO-TAIWAN"

Telephone: (02) 735-3030

Facsimile:  {(02) 735-6771
US.A.
NORTHWEST

Mitsubishi Electronics America, Inc.
1050 East Arques Avenue
Sunnyvale, CA 94086, U.S.A.
Telex: 172296 MELA SUVL
Twx: 910-339-9549
Telephone: (408) 730-5900
Facsimile:  (408) 730-4972

SOUTHWEST

Mitsubishi Electronics America, Inc.
991 Knox Street

Torrance, CA 90502, U.S.A.

Telex: 664787 MELA TRNC
Telephone:  (213) 515-3993
Facsimile:  (213) 324-6578

SOUTH CENTRAL
Mitsubishi Electronics America, Inc.

2105 Luna Road, Suite 320

Carrollton, TX 75006, U.S.A.
Telephone: (214) 484-1919
(214) 243-0207

NORTHERN

Mitsubishi Electronics America, Inc.

15612 Highway 7 #243
Minnetonka, MN 55345, U.S.A.
Telex: 291115 MELA MTKA
Telephone: (612) 938-7779
Facsimile:  (612) 938-5125

NORTH CENTRAL

Mitsubishi Electronics America, Inc.

800 N. Bierman Circle -
Mt. Prospect, |L 60056, U.S.A.

Telex: 270636 MESA CHIMPCT .

Telephone: (312) 298-9223
Facsimile:  (312) 298-0567

NORTHEAST

Mitsubishi Electronics America, Inc.
200 Unicorn Park Drive

Woburn, MA 01801, U.S.A.

Telex: 951796 MELA WOBN
Twx: 710-348-1229
Telephone: (617) 938-1220
Facsimile:  (617) 938-1075

MID ATLANTIC

Mitsubishi Electronics America, Inc.

Two University Plaza

Hackensack, NJ 07601, U.S.A.
Telex: 132205 MELA HAKI
Twx: 710-991-0080
Telephone: (201) 488-1001
Facsimile:  {201) 488-0059

" SOUTH ATLANTIC
Mitsubishi Electrohics America, Inc.

6575 The Corners Parkway *
Suite 100

Norcross, GA 30092, U.S.A.
Twx: 910-380-9555
Telephone: (404) 662-0813
Facsimile:  (404) 662-5208

SOUTHEAST

Mitsubishi Electronics America, Inc.

Town Executive Center

6100 Glades Road #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
Headquarters: '
Gothear Str. 6

4030 Ratingen 1, West Germany
Telex: 8585070 MED D
Telephone: (02102) 4860
Facsimile:  (02102) 486-115

Munich Office:

Arabellastralle 31

8000 Miinchen 81, West Germany
Telex: 5214820
Telephone: (089) 919006-09
Facsimile:  (089) 9101399

FRANCE

Mitsubishi Efectric Europe GmbH

65 Avenue de Colmar Tour Albert 1er
F-92507 Rueil Malmaison Cedex,
France

Telex: 202267 (MELCAM F)
Telephone: (01) 7329234
Facsimile:  (01) 7080405
ITALY

Mitsubishi Electric Europe GmbH
Centro Direzionale Colleoni
Palazzo Cassiopea 1

20041 Agrate Brianza I-Milano
Telephone: (039) 636011
Facsimile:  (039) 6360120

SWEDEN

Mitsubishi Electric Europe GmbH
Lastbilsvdgen 6B
5-19149 Sollentuna, Sweden

Telex: 10877 (meab S)
Telephone: (08) 960468
Facsimile:  (08) 966877
U.K.

Mitsubishi Electric (U.K.) Ltd.
Hertford Place, Denham Way,

Maple Cross, Rickmanworth, Herts, -
WD3 2BJ, England, U.K.

Telex: 916756 MEUKG
Telephone: (923) 770000
Facsimile:  (923) 775282

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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