


































































































































































































































































































































































































































































































































































































































































































































































































































MITSUBISHI LSTTLs 

M74LS423P 

DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR WITH RESET 

DESCRIPTION 
The M74LS423P is a semiconductor integrated circuit 

containing two retriggerable monostable multivibrator cir­

cuits with direct reset inputs. 

FEATURES 
• Long pulse widths can be generated using the retrig­

gerable function 
• Output pulses can be stopped at any time with direct 

reset inputs 
• A, B complementary inputs provided 

• Direct reset pulses with no one-shot operation. 

• High input breakdown voltage (VI �~� 15V) 

• Q and Q outputs 
• Wide operating temperature range (Ta=-20-+75°C) 

APPLICATION 
General purpose, for use in industrial and consumer 

equipment. 

FUNCTIONAL DESCRIPTION 
Positive pulses appear in output Q and negative pulses in 

output Q by connecting external resistor RT and capacitor 
CT to timing pins R E ICE and CE , as shown in Fig. 1 on the 

next page, and by applying a trigger from input A or B. 

(Fig. 2(a)) The width tw of the pulses appearing in the 

outputs is set by RT and CT. When A changes from high to 
low or when B changes from low to high, the trigger is 

applied. 
The retriggerable function is used to obtain long output 

pulse widths and when the trigger is applied from A or B 
immediately before the output pulse is completed, the 

PIN CONFIGURATION (TOP VIEW) 

TRIGGER { 
INPUTS 

DIRECT 
RESET 
INPUT 

OUTPUTS { 

TIMING J 
PINS I 

2 RE ICE 

GND 

Outline 16P4 

Vee 

1 RE ICE I TIMING 

I PINS 
lCE 

+- 2B 

} OUTPUTS 

DIRECT 
RESET 
INPUT 

} TRIGGER 
INPUTS 

output pulse width can be extended. (Fig. 2(b)) 

Q can be reset immediately low and Q high by setting 
direct reset input Ro low irrespective of the status of the 
outputs_ The output pulse width can therefore be made as 

short as preferred by the Ro signal. (Fig_ 2(c)) 

The above functions are the same as for the M74LS123P. 

However, when Ro changes from low to high with A at low 
and B at high for the M74LS123P, the trigger is applied and 
one-shot operation takes place, whereas with the 

M74LS423P one-shot operation does not take place for the 

same change in Ro. 

BLOCK DIAGRAM (EACH MONOSTABLE MUL TIVIBRATOR) 

TRIGGER { Ii. 
INPUTS 

B 

DIRECT 
RESET RD 
INPUT 
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TIMING PINS . 
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PUTS 
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M74LS423P 

DUALRET'RIGGERABLE MONOSTABLE MULTIVIBRATOR WITH RESET 

TIMING TERMINAL EQUIVALENT CIRCUIT 
DIAGRAM 

Veo 

14.4k 3.3k 

FUNCTION TABLE (NOlell 

Ro A B Q Q 

L X X L H 

X H X L H 

X X L L H 

H L i .JL lS 
H ! H IL U-

Note 1. i : Transition from low to high. (positive edge triggering) 

l : Transition from high to low. (negative edge triggering) 

...fl.. : Positive one-shot operation .. 

LS: Negative one-sho.t operation. 

X : Irrelevant 

OPERATION DESCRIPTION 
1. How to use the timing pins 

As shown in Fig. 1, external resistor RT and capacitor CT 
are connected to timing pins RE/CE and CEo Connect the 

positive to the RE/CE side and the negative to the CE side 

when using CT with polarity. In this case, it is not necessary 

to connect a switching diode required with the same type 

of TTL IC. With malfunctions caused by noise, connect CE 
to the GND line (neighboring on pin 8) as shown by the 

dotted line in Fig. 1. Vo 

.----~!:f' "to 
GND line To pin CE To pin RE/CE 

Fig. 1 Connection of external resistor RT and capacitor CT 

to timing pins RE/CE and CE 

2. Output pulse width tw 
The output pulse width tw is set by RT and CT 
2·1. When CT is greater than 1000pF 

tW=K·RT·CT (ns)X(1+0.1) 

Depending on the product, fluctuations of about ±10% 

may arise. 

Refer to K·CT characteristics indicated in TYPICAL 

CHARACTERISTICS for value of K. (No change is 

brought to K by value of RT.) 

RT is measured in kilohms and CT in picofarads 

Depending on the product, fluctuations in the order of 

3/-10o/dllay occur. 

RT is measured in kilohms and CT in picofarads 

2-2. When CT is equal to or less than 1000pF 
Refer to the output pulse width versus-CT, RT given 

in the typical characteristics. 

3. Output pulse width control 

The output pulse width can be controlled in 3 ways by 

using, or not using, the trigger signal and RD signal. 

3-1. Normal use 

This is the normal method of use as a regular 

monostable multivibrator such as that shown in Fig. 

2(a) and the output pulse width tw can be set as for 

the formula and figure in section 2 above. 

3-2. Extension of output pulse width with retrigger func­

tion 

As shown in Fig. 2(b), the output pulse width can be 

extended as desired by applying a trigger pulse before 

the output pulse is completed. 

3-3. Shortening of the output pulse width with RD signal 

As shown in Fig. 2(c), the output pulse which has been 

generated by the trigger signal can be term inated with 

the R D signal and it is possible to shorten its width as 

re:uiren_------______ -------
Q 

B 

Q 

B 

Jt--< ------'t~w ----<>1',-1 __ 
(a) Normal use 

JLj~etrjgge~ 
pulse , 

'-------I. 
tw 

(b) Extension of output pulse width with retrigger 

Jl'----__ 
u 
------, 

I 
.......J 

I 

Decrease with 
AD pulse 

tw 

(0) Shortening of output pulse width with Ro signal 

Fig. 2 Output pulse width control 
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M74LS423P 

DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR WITH RESET 

4. Precautions with use 

4·1. Apply the retrigger pulse after a wait of O.22CT (ns) 

upon application of the trigger pulse. CT is measured in 

picofarads. The retrigger pulse during this period is 

ineffective. 

4·3. Connect an external capacitor of O.01-o.1J,LF with 

good high·frequency characteristics between pins Vee 
and GND. 

4·4. The output pulse is generated when the power is 

switched on. 

4·2. In order to minimize the floating capacitance and to 

safeguard against malfunction caused by noise, make 

the RT and CT wiring as short as possible (less than 

3cm) and avoid signal wires which may be conducive 
to noise. 

ABSOLUTE MAXIMUM RATINGS (Ta= -20- +75'C. unless otherwise noted) 

Symbol Parameter Conditions 

Vee Supply voltage 

VI Input voltage 

Va Output voltage High-level stage 

Topr Operating free-air ambient temperature range 

Tstg Storage temperature range 

RECOMMENDED OPERATING CONDITIONS (Ta= -20- +75'C. unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vee Supply voltage 4 75 5 5.25 V 

10H High-level output current VOH""2.7V 0 -400 f.lA 

VOL";0.4V 0 4 mA 
10L Low-level output current 

VOL";0.5V 0 8 rnA 

RT External timing resistance 5 260 kQ 

CT External timing capacitance None 

CR RE/OE pin wiring capacitance 50 pF 

ELECTRICAL CHARACTERISTICS (Ta=-20-+75t:. unless otherwise noted) 

Symbol Parameter Test conditions 

VIH High-level input voltage 

VIL Low-level input voltage 

VIC Input clamp voltage Vee=4.75V.lle=-18rnA 

VOH High-level output voltage 
Vee=4. 75V. VI=0.8V 

VI=2V. 10H= -400f.lA 

Vee=4.75V I 10L= 4 rnA 
VOL Low-level output voltage 

VI=O .8V. VI=2V I IOL-8rnA 

Vee=5.25V, VI=2.7V 
IIH High-level input current 

Vee=5.25V, VI=10V 

IlL Low-level input current Vee=5.25V, VI=0.4V 

los Short-circuit output current (Note 2) Vee=5.25V, VO=OV 

Icc Supply current Vee=5.25V INote 3) 

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

Note 2: All measurements should be done quickly and not more than one output should be shorted at a time. 

Note 3: Icc is measured with RE ICE and CE open, 4.5V applied to AD, A and B and A set from OV momentarily to 4.5V. 

• MITSUBISHI 
.... ELECTRIC 

Min 

2 

2.7 

-20 

Limits Unit 

-0.5-+7 V 

-0.5- +15 V 

-0.5- Vee V 

-20- +75 'C 

-65- + 150 'C 

Limits 
Unit 

Typ * Max 

V 

0.8 V 

-1.5 V 

3.5 V 

0.25 0.4 V 

0.35 0.5 V 

20 f.lA 

0.1 rnA 

-0.4 rnA 

-100 rnA 

12 20 rnA 
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M74LS423P 

DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR WITH RESET 

SWITCHING CHARACTERISTICS (Vcc= 5V. Ta=25'C. unless otherwise noted) 

Limits 
Symbol Parameter Test conditions Unit 

Min Typ Max 

tpLH Low-to-high-Ievel output propagation time. from input A to output Q 33 ns 

tPLH Low-to-high-Ievel output propagation time, from input B to output Q 44 ns 

tpHL High-to-Iow-Ievel output propagation time, from input A to output Q OT= 0 pF 45 ns 

tpHL High-to-Iow-Ievel output propagation time, from input B to output Q RT= 5 kQ 56 ns 

tpHL High-to-Iow-Ievel output propagation time, from input RD to output Q OL=15pF (Note41 27 ns 

tpLH Low-to-high·level output propagation time, from input Ro to output Q 45 ns 

tWQ (min) Minimum output pulse width, from inputs A. 8 to output Q 200 ns 

tWQ Output pulse width, from inputs Ii.. 8to output Q 
OT= 1000pF. RT= 10kQ 

OL=15pF (Note41 
4 5 !-,S 

Note 4: Measurement circuit INPUT Vee OUTPUT 

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

PAR = 1 MHz (100kHz with twa measurement), t r=6ns, w=6ns, tw ~40ns. Vp=3Vp.p, Zo=50n. 
(2) CL includes probe and jig capacitance 

TIMING REQUIREMENTS (Vee= 5 V. Ta=25'C. unless otherwise noted) 

Symbol Parameter Test conditions 

tW(A) Trigger input A pulse width 

tW(B) Trigger input B pulse width 

tW(Ro) Direct r~set 'input pulse width Ro 

TIMING DIAGRAM (Reference level = 1,3V) 

Q 

2-380 

tWQ' twQ(min) 
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B 

Q 

Limits 
Unit 

Min Typ Max 

40 ns 

40 ns 

40 ns 

tWQ' tWQ(min) 
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M74LS423P 

DUALRETRIGGERABLE MONOSTABLE MULTIVIBRATOR WITH RESET 

TYPICAL CHARACTERISTICS 

OUTPUT PULSE WIDTH VS CT. RT 
(CT;2;1000pF) 

lOOOOO 

:; 
.5 
I 
f-
Cl 

~ 
UJ 

'" ...J 

i2 
f-
::> 
0-
f-
::> 
0 

RT 26 kQ 

1000 

T= 160 kQI, 

0 
K-

100 
,..... V' 

0 

10 0 

!=Vex) SV 

I-T a ii S,rc 
10 

1 10 100 

R 80 kQ 

RT 40kQ 
RT-20kQ 

RT 10kQ 

RT S k~.:j: 

imTlll Tn 
1000 10000 

EXTERNAL CAPACITANCE CT CpF) 

Note 5: The error of the output pulse width in the above graph is within ±20%. 

OUTPUT PULSE WIDTH VARIATION VS 
SUPPL V VOLTAGE 

S 

4 

3 I'\, 
1 

1 UJ 

'" ...J 
::> - 2 
D.. 

f­
::> 
0-

-3 

~ -4 
o 

Ta =2S"C -
RT = 10kQ 
CT= 1000pF-

" 't-..., 
.......... 

I'-.... 
~ I---.. 

t--... 

4.5 5.5 6.5 

SUPPLY VOLTAGE Vex) CV) 

f­
::> 
D.. 
f­
::> 
o 

'" z 
2: 
~ 
o 
a:: 
o 
u. 

0: 

~ 
U « 
u. 

1.0 

0.9 

0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

f-

r-

"" 0.1 

o 
103 

K VSCT 
(CT> 1 000 pF) 

II!III IIIII 
U~~I=J Jill 

Ta = 25"C 

tw=KCTRTCt w : OUTPUT PULSE 
WIDTH) 

10 4 lOS 10· 

EXTERNAL CAPACITANCE CT ipF) 

10 7 

OUTPUT PULSE WIDTH VARIATION VS 
AMBIENT TEMPERATURE 

z 
o 

~ 
a: 
;; 
I 
f­
o 
~ 
UJ -

~ 
::> -
D.. 

5 

4 

3 

2 

1 

0 

1 

2 

~ -3 
D.. 
f-6 -4 

- 5 25 

Vex)I=~VI_ 
RT =10kQ 
CT =1000pF-

-r-r-
r-r- -r-

25 50 75 100 

AMBIENT TEMPERATURE Ta C"C) 
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DESCRIPTION 
The M74LS490P is a semiconductor integrated circuit 
containing a dual circuit asynchronous decade counter with 
direct reset input and direct 9-set input. 

FEATURES 
• Two integral circuits (the functional equivalent of LS90 

and LS290) provide high mounting density capability 
• I ndividual clock, direct clear, and set-to-9 inputs for 

each decade counter 
• High-speed counting (fmax = 35MHz typical) 
• Wide operating temperature range (Ta = -20 - +75°C) 

APPLICATION 
General purpose, for use in industrial and consumer 
equipment 

FUNCTIONAL DESCRIPTION 
This device functions to produce binary-coded decimal 
output at 0Ai Os, 0c, and 0D in response to count pulse 
input at clock input f _ Counting occurs when f transits 
from high to low-level. A high-level status at direct reset 
input RD or direct 9-set input So (9) initiates reset or a 
setting to 9 respectively_ When operated as a counter, Ro 
and SO(9)are set low-level. 

BLOCK DIAGRAM (Applicable to each circuits) 

MITSUBISHI LSTTLs 

M74LS490P 

DUAL 4·BIT DECADE COUNTER 

PIN CONFIGURATION (TOP VIEW) 

~~~3~ 11' --+ 1 

DIRECT ~~~G+ 1Ro--+ 

OUTPUT 1QA<- 3 

DI~_~~+ lSO(9)--+ 4 

INPUT 

OUTPUTS 

GND 

OUTPUTS 

Outline 16P4 

vee 
CLOCK 
INPUT 

DIRECT 
RESET INPUT 

OUTPUT 

<-2SO(9) ~Is~~n 
INPUT 

--+2Qo OUTPUTS 

~ __ ~ ______________ ~A ______________________ _ 
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T 
CLOCK 
INPUT 

SO(9) 
DIRECT 

9-SET 
INPUT 

Ro 
DIRECT 
RESET 
INPUT 
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M74LS490P 

DUAL 4·BIT DECADE COUNTER 

FUNCTION TABLE INote 1) 

T 

X 

X 

~ 

Note 1. ~ : 

Ro SO(9) OA 
H L L 

L H H 

L L 

Transition from high to low 
(negative edge trigger) 

X : Irrelevant 

Count 

Os Oe 00 0 

L L L 1 

L L H 2. 

Count 3 

4 

5 

6 

7 

8 

9 

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

Symbol Parameter Conditions 

Vee Supply voltage 

INPUT T 
VI I nput voltage 

INPUT RD. SDI91 

Vo Output voltage High-level state 

Topr Operating free-air ambient temperature range 

TSlg Storage temperature range 

OA 
L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

RECOMMENDED OPERATING CONDITIONS (Ta = -20- +75'C, unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vee Supply'voltage 4.75 5 5.25 V 

10H High-level output current VOH~2.7V 0 -400 p.A 

VOL:;:;O.4V a 4 mA 
10L LOW-level output current 

VOL"'0.5V 0 8 mA 

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

Symbol Parameter Test conditions 
Min 

VIH High-level input voltage 2 

VIL Low-level input voltage 

VIC Input clamp voltage Vee=4.75V, Ile=~18mA 

VOH High-level output voltage 
Vee=4. 75V, VI=O .8V 

2.7 
VI=2V,IOH=-400p.A 

Vee=4.75V I IOL=4mA 
VOL Low-level output voltage 

I VI=O,8V, VI=2V IOL=8mA 

RO, SO(9) 
Vee=5.25V, VI=2.7V 

T 
IIH High-level input current 

RO, SO(9) Vee=5.25V, VI=10V 

T Vee=5.25V, VI=5.5V 

IlL Low-level input current 
Ro, So (9) 

T 
Vee=5.25V, VI=0.4V 

los Short-circuit output current (N~te 2) Vee=5 .25V, VO=OV -20 

ICC Supply current Vee=5.25V INote 3) 

* : All typical valuesareatVcc::::5V,Ta= 25°C. 
Note 2. All measurements should be done quickly, and not more than one output should be shorted at a time. 

Os Oe 
L L 

L L 

H L 

H L 

L H 

L H 

H H 

H H 

L L 

L L 

Limits 

-0.5-+7 

-0.5-+5.5 

-0.5-+15 

-0.5- Vee 

-20-+75 

-65-+150 

Limits 

Typ * Max 

0.8 

-1.5 

3.4 

0.25 0.4 

0'.35 0.5 

20 

100 

0.1 

0.2 

-0.4 

-1.6 

-100 

15 26 

3. Icc is measured with all outputs open, both RD and SD(9) inputs grounded following momentary connection to 4.5V: all other inputs grounded. 
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00 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

Unit 

V 

V 

V 

V 

'c 
'C 

Unit 

V 

V 

V 

V 

V 

V 

Il A 

rnA 

mA 

mA 

rnA 
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M74LS490P 

DUAL 4·BIT DECADE COUNTER 

SWITCHING CHARACTERISTICS (Vee=5V. Ta= 25'C, unlessotherwisenoted) 

Symbol Parameter Test conditions 
Min 

fmax Maximum clock frequency (from input T to output CA) 25 

t pLH Low-to-high-Ievel, high-to-Iow-Ievel output propagation 

t pHL time, from input T to output QA 

tpLH Low-to-high-Ievel, high-to-Iow-Ievel output propagation 

tpHL time, from input T to outputs as. OD 

tpLH Low-to-high-Ievel, high-to-Iow-Ievel output propagation CL=15pF INote41 

tpHL time, from input T to output Oc 

tpHL 
High-to-Iow-Ievel output propagatio!l time, from input 

RD to outputs QA. OBI 0C. 00 

tpLH 
Low-to-high-Ievel output propagation time, from input 

50191 to outputs DA, Do 

tpHL 
High-!o-Iow-Ievel output propagation time, from input 

50191 to outputs Ds, Dc 
, 

Note 4. Measurement Circuit INPUT Vee OUTPUT 

11 J The pulse generator (PG) has the following characteristics: 

~" PRR' 1 MHz, tr' 6ns. tf' 6ns, tw' SOOns, Vp , 3Vp_p, Zo ' 50n. 
12J CL includes probe and jig capacitance. 

TIMING REQUIREMENTS eVee=5V. Ta=25·C. unless otherwise noted) 

Symbol Parameter Test conditions 

tW(T) Clock input T pulse width 

tW(Ro) Direct reset RD pulse width 

t W(501 Direct 9-5et SD(9) pulse width 

tr Clock pulse rise time 

tf Clock pulse fall time 

tree (Ro) AD recovery time to T 

tree (So) SD(9) recovery time to T 

TIMING DIAGRAM (Reference level = 1.3V) 

tw cT) 

QA.Q8,QC.QO 

tW(RO) 

Ro 

T 

QA, QB. Qe. Qo 
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Q8,Qe 

50(91 

T 

QA.QO 
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Min 

20 

20 

20 

25 

25 

Limits 
Unit 

Typ Max 

35 MHz 

8 20 ns 

8 20 ns 

20 39 ns 

22 39 ns 

30 54 ns 

30 54 ns 

11 39 ns 

11 39 ns 

12 36 ns 

Limits 
Unit 

Typ Max 

5 ns 

4 ns 

4 ns 

400 100 ns 

300 100 ns 

8 ns 

8 ns 



MITSUBISHI LSTTLs 

M74LSS40P 

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

DESCRIPTION 
The M74LS540P is a semiconductor integrated circuit 

containing 1 block of buffer with 3-state inverted output 

and common output control input for all 8 discrete circuits_ 

PIN CONFIGURATION (TOP VIEW) 

OUTPUT _ 
CONTROL OCI'" I 

INPUT 
Vee 

_ OUTPUT 
19 ~ OC 2 CONTROL 

FEATURES 
• Small input load factor (pnp input) 

• Hysteresis provided (= 400mV typical) 

• High breakdown input voltage (VI £5V) 

• Dutput control inputs provided (DC l , DC2 ) 

• High fan-out, 3-state output 
(lOL = 24m A, IOH = -15mA) 

• Data flow-thru pin out 

• Wide operating temperature range. (Ta = -20- + 75°C) 

APPLICATION 
General purpose, for use in industrial and consumer 

equipment. 

FUNCTIONAL DESCRIPTION 
The use of pnp transistors in the input circuits has enabled 

the achievement of small input load factor and input high 
break-down voltage. With hysteresis characteristics, the 

buffer has a 3-state inverted output with high noise margin. 

When output control inputs DC l and DC2 are low, a high­

level signal appears at output Y if input A is low and a low­

level signal appears if it is high. 
All outputs are set to the high-impedance state regard­

less of the status of A when DC l and DC2 are in any other 
state. 

INPUTS 

GND 

Outline 20P4 

FUNCTION TABLE (Note 11 

A CCI 

L L 

H L 

X L 

X H 

X H 

Note 1: Z : high·impedance 

X : irrelevant 

OC2 

L 

L 

H 

L 

H 

Y 

H 

L 

Z 

Z 

Z 

The input and output pins are arranged for facilitated board layout (data flow-thru pin out). 

CIRCUIT DIAGRAM (EACH BUFFER) 

OC2 OC, 

'---v------" 
OUTPUT CONTROL INPUTS 

OUTPUTS 

r-----------------------A~--------------------~ 

Ys 

A4 As A6 As 

----------------------~vr.--------------------~ 

INPUTS 
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OUTPUTS 

Vee 

GND 
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M74LSS40P 

OCTAL BUFFER/LINE DRIVERS WITH 3·STATE OUTPUTS(lNVERTED) 

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

Symbol Parameter Conditions 

Vee Supply voltage 

VI Input voltage 

Vo Output voltage Off-state 

Topr Operating free-air ambient temperature range I 

Tstg Storage temperature range 

RECOMMENDED OPERATING CONDITIONS (Ta=-20-+75·C. unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vee Supply voltage 4.75 5 5.25 V 

VOH;'2.4V 0 -3 mA 
10H High-level output current 

VOH;' 2 V 0 -15 mA 

VOL";0.4V 0 12 mA 
10L Low-level output current 

VOL";0.5V 24 mA 0 

ELECTRICAL CHARACTERISTICS (Ta=-20-+75·C. unless otherwise noted) 

Symbol Parameter Test conditions 

VIH High-level input voltage 

VIL Low-level input voltage 

VT,-VT, Hysteresis Vee=4.75V 

VIC Input clamp voltage Vee=4. 75V, 110= -18mA 

VOH High-level output voltage 
VOO=4.75V I VI =0.8V, IOH=-3mA 

VI=2V I VI =0.5V, IOH=-15mA 

VOL Low-level output voltage 
Vee=4.75V I IOL=12mA 

VI=0.8V. VI=2V I IOL=24mA 

10ZH Off-state high-level output current Vee=5.25V, VI=2V, Vo=2.7V 

10ZL Off-state low-level output current Vee=5.25V, VI=2V, VO=0.4V 

IIH High-level input current 
Voe=5c25V. VI=2.7V 

Voe=5.25V, VI= 10V 

ilL Low·level input current Vee=5.25V, VI=0.4V 

los Short·circuit output current (Note 2) Vee=5.25V. Vo=OV 

lOCH Supply current, all outputs high Vee=5.25V, V, =OV 

IceL Supply current, all outputs low Voe=5.25V, VI =OV, VI =4.5V 

leez Supply cu_rrent. all outputs off Vee=5.25V, VI=4.5V 

* : All typical values are at Vee = 5V, Ta = 25°C. 
Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time. 

SWITCHING CHARACTERISTICS (Vee=5V, Ta=25·C. unlessotherwisenoted) 

Symbol Para~eter 

tpLH Low·to-high-revel. high-to-Iow-Ievel output propagation 

tpHL time, from input A to output Y 

tpZL Output enable time to low-level 

tPZH Output enable time to high-level 

tpLZ Output disable time from low71evel 

tpHZ Output disable time from high-level 

2-386 

Test conditions 

CL=45pF 

INote3) 

RL=667Q, CL =45pF 

RL=667Q, CL=45pF 

RL=667Q, CL = 5 pF 

RL=667Q CL= 5 pF 
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INote 3) 

INote3) 

INote3) 

INote 31 

Min 

2 

0 2 

2.4 

2 

-40 

Min 

Limits Unit 

-0.5-+ 7 V 

-0.5-+15 V 

-0.5-+ 5.5 V 

-20- +75 'C 

-65- +150 'C 

Limits 
Unit 

Typ* Max 

V 

0.8 V 

0.4 , V 

-1.5 V 

3,.4 V 

V 

0.25 0.4 V 

0.35 0.5 V 

20 I,A 

-20 I,A 

20 I,A 

0.1 rnA 

-0.2 mA 

-225 mA 

13 25 mA 

24 45 mA 

30 52 mA 

Limits 
Unit 

Typ Max 

15 ns 

15 ns 

38 ns 

25 ns 

25 ns 

18 ns 



Note 3: Measurement circuit 

INPUT Vee 

PG DUT 

50Q 

MITSUBISHI LSTTLs 

M74LS540P 

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

Parameter SWl 

t PZH Open 

t PZL Closed 

t PLZ Closed 

t PHZ Closed 

SW2 

Closed 

Open 

Closed 

Closed 

(1) The pulse generator (PG) has the following characteristics: 
PRR = 1 MHz, tr == 6ns, tf = 6ns, tw =: 500n5, 

Vp = 3Vp.p. Zo = 50n 
(2) All diodes are switching diodes (trr ~ 4n5) 

(3) CL includes probe and jig capacitance. 

TIMING DIAGRAM (Reference level = 1.3V) 

A 

y 

y 

y 

1'-____ -+.-_,-j--I:°. 5V 

• MITSUBISHI 
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MITSUBISHI LSTTLs 

M74LS541P 

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

DESCRIPTION PIN CONFIGURATION (TOP VIEW) 
The M74LS541P is a semiconductor integrated circuit 

containing 1 buffer block with 3-state non-inverted out­

puts and is provided with output control inputs which are 

common to 8 circuits and which are independent. 

FEATURES 
• Small input load factor (pnp input) 

• Hysteresis provided (=400mV typical) 
• High breakdown input voltage (V I ~ 15V) 

• Output control inputs provided (OCl , CO2 ) 

• High fan-out 3-state outputs 
(JOL = 24mA, IOH = -15mA) 

• Data flow-thru pin out 

• Wide operating temperature range (Ta=-2D-+75°C) 

APPLICATION 
General purpose, for use in industrial and consumer 

equipment. 

FUNCTIONAL DESCRIPTION 
Since pnp transistors are used forthe input circuits, the 
input load factor is small and a input high breakdown 

voltage is provided. The 3-state non-inverted output buffers 

have a high noise margin due to hysteresis. 

When OC, or OC2 is low, low appears in output Y if 

input A is low, and high appears in Y if A is high. 
All outputs are set to the high-impedance state when 

OCI and OC2 are in any other state. 
The input and output pins are arranged for facilitated 

board layout (data flow-thru pin out). 

BLOCK DIAGRAM 

OUTPUT 
. CONTROL 00, -+ I 

INPUT 

INPUTS 

GND 

Outline 20P4 

FUNCTION TABLE INote 11 . 

A 00, 

L L 

H L 

X L 

X H 

X H 

Note 1 Z : High-impedance 

X : irrelevant 

OUTPUTS 

002 

L 

L 

H 

L 

H 

Vee 

OUTPUT 
19 ..... 002 CONTROL 

INPUT 

OUTPUTS 

Y 

L 

H 

Z 

Z 

Z 

r_--~------------------A~--------------------~ 
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002 oc; 
~ 

OUTPUT CONTROL INPUTS 

Ys Ys Ys 

As 
~---------------------,vr--------------------~ 

INPUTS 
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MITSUBISHI LSTTLs 

M74LSS41P 

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

ABSOLUTE MAXIMUM RATINGS (Ta=-20-+75·C. unlessotherwisenoted) 

Symbol Parameter Conditions Limits 

Vee Supply voltage -0.5-+7 

V, Input voltage .-0.5- +15 

Vo Output voltage Off-state -0.5- +5.5 

Topr Operating free-air ambient temperature range -20- +75 

Tstg Storage temperature range -65-+150 

RECOMMENDED OPERATING CONDITIONS (Ta=-20-+75·C. unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

VOO Supply voltage 4.75 5 5.25 V 

VOH:;;'2.4V 0 -3 mA 
10H High-level output current 

VOH:;;' 2 V 0 -15 mA 

VOL::>0.4V 0 12 mA 
10L Low-level output current 

VOL::>0.5V 0 24 mA 

ELECTRICAL CHARACTERISTICS (Ta=-20-+75"C. unlessotherwisenoted) 

Symbol Parameter Test conditions 

V,H High-level input voltage 

V,L Low-level input voltage 

VT+-VT- Hysteresis width Vee- 4 .. 75V 

V'c Input clamp voltage Vee=4.75V.IIC=-18mA 

Voo=4.75V I V,-0.8V. IOH--3mA 
VOH High·level output voltage I V, =0.5V, IOH=-15mA V,=2V 

Voo=4.75V I IOL=12mA 
VOL Low-level output voltage 

V,=0.8V, VI=2V I IOL=24mA 

10ZH Off-state high-level output current Voo=5.25V. V,=2V, VO=2.7V 

10ZL Oft-state low-level output current Voe-5.25V, V,-2V, VO-0.4V 

VOO=5.25V, V,=2.7V· 
!,H High-level input current 

Voo=5.25V, V,=IOV 

I,L Low-level input current VOO=5.25V, VI=0.4V 

los Short·circuit output current (Note 2) VOO=5.25V, VO=OV 

IOOH Supply current, all outputs high Voo=5.25V, V,=OV, V,=4.5V 

IOOL Supply current, all outputs low, Voo=5.25V, V, =OV, V, =4.5V 

looz Supply current, aU outputs disabled Veo=5.25V, V,-OV, VI-4.5V 

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

.' Note 2; All measurements should be done Quickly, and not more than one output should be shorted at a time. 

SWITCHING CHARACTERISTICS (Voe=5V, Ta=25·C. unlessotherwisenoted) 

Symbol 

tpLH 

tpHL 

tPZL 

tPZH 

tpLZ 

tpHZ 

Parameter Test conditions 

Low·to·high·level, high-to-Iow-Ievel output propagation CL=45pF 
time, from input A to output Y 

Output enable time to low-level 

Output enable time to high·level 

Output disable time from low-level 

Output disable time from high-level 

INote 3) 

RL=667Q, CL ~45pF 

RL=667Q. CL=45pF 

RL=667Q, CL~ 5pF 

RL=667Q CL ~ 5 pF 

• MITSUBISHI 
;"ELECTRIC 

INote 3) 

INote3) 

INote 3) 

(Note 3) 

Limits 

Min Typ * 
2 

0.2 0.4 

2.4 3.4 

2 

0.25 

0.35 

-40 

18 

30 

32 

Limits 

Min Typ 

Unit 

V 

V 

V 

·C 

·C 

Unit 
Max 

V 

0.8 V 

V 

-1.5 V 

V 

V 

0.4 V 

0.5 V 

20 f../ A 

-20 f../ A 

20 f../ A 

0.1 mA 

-0.2 mA 

-225 mA 

32 mA 

52 mA 

55 mA 

Unit 
Mex 

15 ns 

18 ns 

38 ns 

32 ns 

29 ns 

18 ns 
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MITSUBISHI LSTTLs 

M74LSS41P 

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

Note 3: Measurement circuit 

INPUT Vee 

Symbol SWl 

t PZH Open 

PG OUT 
t PZL Closed 

t PLZ Closed 
SOQ 

t PHZ Closed 

TIMING DIAGRAM (Reference level = 1.3V) 

A 

i y b! 
DC fc-' 
Y lJ 

2-390 

~- DC 

lJ-
y 

~ tPLZ 
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SWZ 

Closed 

Open 

Closed 

Closed 

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

characteristics: 

PRR = 1 MHz, tr = 6ns, tf = 6ns. tw = 500n5, 
Vp 0 3Vp.p, Zo 0 5012. 

(2) All diodes are switching diodes (trr'~ 4ns) 

(3) CL includes probe and jig capacitance. 

=t u: tpHZ 

'tpZH 



MITSUBISHI LSTTLS 

M74LS595P 

8-BIT SHIFT REGISTER/LATCH WITH 3-STATE OUTPUT 

DESCRIPTION 
The M74LS595P is a semiconductor integrated circuit con­

taining an 8-bit serial input/parallel output shift register 

function with a 3-state output latch. 

FEATURES 
• 8-bit serial in, parallel out shift register with latch 

• Shift register has direct reset (RSFT) 

• Independent clock input pins (TsFT , T LAT) 

• 3-state, high fan-out outputs (00 - 0 7 ) (lOL = 24 mA, 

IOH = -2.6mA) 

• Cascade output pin provided (07 ') 

• Wide operating temperature range (Ta = -20 - +75°C) 

APPLICATIONS 
General purpose, for use in industrial and consumer equip­

ment. 

FUNCTIONAL DESCRIPTION 
The shift register bits are each composed of two flip-flops. 

Separate clocks are used for shifting and latching. 

The shift clock input TSFT and latch clock input T LAT 

are independent, and the shift or latch operation is per­

formed when the respective pin changes from low to high, 

Serial data input Ds is the data input of the first stage 

shift register and when it is high and a pulse is applied to 

TsFT , the high signal enters the shift register in sequence. 

When Ds is low and a pulse is applied to T SFT, the low 
signal enters the shift register in sequence. 

BLOCK DIAGRAM 

PIN CONFIGURATION (TOP VIEW) 

OUT 
PUTS 

GND 

Vee 

OUTPUT 

SERIAL DATA INPUT 

OUTPUT CONTROL 
INPUT 

12 +- TLAT LATCH CLOCK INPUT 

11 +- TSFT SHIFT CLOCK INPUT 

10 +- RSFT ~~~E~ ~~~~~TER 

CASCADE OUTPUT 

Outline 16P4 

When the pulse is applied to T LAT, the contents of the 

shift register are stored in the latch register and appear at 

Go-07. 0 0- 0 7 are 3-state outputs with buffers. Cascade 

output 0 7 ' at which the output ofthe eighth shift register 

appears is used for expanding the number of bits. 

When TSFT and T LAT are connected for use, the shift 

register state with a 1 clock delay is output to Go-07. 

OUTPUTS 

Qo Qs Q6 

OUTPUT 
T~~\ROL OC 13r-~--,-t----.--t----.--r---~-1----~-1-----r-+-----.-+----, 

SERIAL 
DATA OS 
II,PUT 

RSFT 

SHIFT 
REGISTER 
RESET 
INPUT 

TSFT 

SHIFT 
CLOCK 
INPUT 

TLAT 

LATCH 
CLOCK 
INPUT 

• MITSUBISHI 
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Q7 Vee 

GND 
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MITSUBISHI LSTTLs 

M74LSS9SP 

a-BIT SHIFT REGISTER/LATCH WITH 3-STATE OUTPUT 

When shift register reset input RSFT is set low, the shift 
register and Q7' are reset. In order to reset QO~Q7' the 
state of T LAT must be changed from low to high after the 
shift register has been reset by RsFT • 

When a high signal is applied to output control input ac, 
Qo~a, are put in a high-impedance state but Q,' does not 
change. ac status changes have no effect on the shift opera­

tion. 

FUNCTION TABLE INote 11 

Input 
Operating mode 

RSFT TSFT TLAT Ds 00 00 

Shift t, L X X X L 00° 
Reset 

Latch t2 X X t X L L 

Shift t, H t X H L 000 

Shift/latch Latch t2 H X t X L H 

operation Shift t, H t X L L 000 

Latch t2 H X t X L L 

3-5tate X X X X H Z 

Note 1 . t : transition from low to high level (positive edged trigger) 

QO: level of Q before the indicated steady-state input conditions were established 

X : Irrelevant 

qO: contents of shift register before T SFT is applied 

q : shift register contents 

t 1. t 2: t2 is set after t1 has been set 

Z : high-impedance state 

0, 02 

01° 02° 

L L 

010 020 

qOO q to 

010 020 

QOO Q ,0 

Z Z 

ABSOLUTE MAXIMUM RATINGS (Ta~-20- +WC. unless otherwise noted) 

Symbol Parameter Test conditions 

Vee Supply voltage 

VI Input voltage 

I 00-0, High-level state 
Vo Output voltage 

I Oi Off-state 

Topr Operating free-air ambient temperature range 

Tstg Storage temperature range 

3-5tat8 output 

03 O. 

03° 0.° 

L L 

030 0.0 

q20 q30 

030 0.0 

Q20 Q30 

Z Z 

RECOMMENDED OPERATING CONDITIONS (Ta= - 20- +75·C. unless otherwise noted) 

Symbol Parameter 

Vee Supply voltage 

High-level output On-07 
IOH current oi 

00-0, 
LOW-level output 

IOL current 

07· 

2-392 

Limits 

Min Typ Max 

4.75 5 5.25 

VOH<;;2.4V 0 -2.6 

VOH<;;2.7V 0 -400 

VOL";0.4V 0 12 

VOL";0.5V 0 24 

VOL";0.4V 0 4 

VOL";0.5V. 0 8 

•.. MITSUBISHI 
.... ELECTRIC 

Unit 

V 

rnA 

"A 
rnA 

rnA 

rnA 

rnA 

Cascade 

05 06 0, output Q'7 

05° 06° 0,0 L 

L L L L 

050 060 0,0 q 60 

q.O q50 Q60 Q60 

050 060 0,0 Q60 

q.O q50 q60 Q60 

Z Z Z Q, 

Limits Unit 

-0.5-+7 V 

-0.5-+15 V 

-0.5-+5.5 V 

-0.5- Vee V 

-20-+75 ·0 

-65- +150 ·0 



MITSUBISHI LSTTLs 

M74LS595P 

a-BIT SHIFT REGISTER/LATCH WITH 3-STATE OUTPUT 

ELECTRICAL CHARACTERISTICS (Ta=-20-+75·C. unless otherwise noted) 

Limits 
Symbol Parameter Test conditions Unit 

Min Typ * Max 

V'H High-level input voltage 2 V 

V'L Low-level input voltage 0.8 V 

V'O I nput clamp voltage Voo=4.75V.I,o=-18mA -1.5 V 

QO-Q7 Voo=4.75V IOH=-2.6mA 2.4 3.1 V 
VOH High-level output voltage 

Q7' V,=0.8V. V,=2V 10H= -4OOtLA 2.7 3.4 V 

IOL=12mA 0.25 0.4 V 
QO-Q7 VOO=4.75V 

IOL=24mA 0.35 0.5 V 
VOL Low-level output voltage V,=0.8V 

IOL=4mA 0.25 0.4 V 
Q7' V,=2V 

IOL=8mA 0.35 0.5 V 

10ZH Off-state high-level output current QO-Q7 VOO=5.25V, V,=0.8V, V,=2V, Vo=2.7V 20 tL A 

10ZL Off-state low-level output current QO-Q7 VOO=5.25V, V,=O.8V, V,=2V, VO=0.4V -20 tL A 

V,=2.7V 20 tL A 
I'H High-level input current VOO=5.25V 

V,=lOV 0.1 mA 

Ds -0.4 mA 
I'L Low-level input current Voo=5.25V, V,=O.4V 

Input except Ds -0.2 mA 

loS Short-circuit output current (Note 2) 
QO-Q7 

Q7' 
Voo=5.25V, VO=OV 

IOOH H igh·level supply current VoO=5.25V, V,=OV. V,=4.5V 

IOOL Low-level supply current VOO=5.25V, V,=OV, V,=4.5V 

looz Off-state supply current Voo=5.25V, V,=OV, V,=4.5V 

* : All typical values are at Vee"" 5V, Ta = 25°C. 
Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time. 

SWITCHING CHARACTERISTICS (Voo=5V. Ta=25'C. unless otherwise noted) 

Symbol Parameter 

f max Maximum repeat frequency 

t PLH Low-to-high, high-ta-low output propagation time, from 

t PHL input T SFT to output 0'7 

t PHL 
High-ta-Iow output propagation time from input RSFT 

to output Q'7 

--
t PLH Low-ta-high, high-ta-Iow output propagation time, from 

t PHL input T L AT to outputs 00 -- 07 

. tPZH Output enable time to high level 

tPZL Output enable time to low level 

tpHZ Output disable time to high level 

t PLZ Output disable time to low level 

Note 3. Measurement circuit 

INPUT Vee 

PG DUT 

SOQ 

Test conditions 

CL= 15pF INote 3) 

CL=45pF INote 3) 

RL=667Q, CL=45pF INote 3) 

RL=667 Q, CL=5pF 

Parameter SWl 

t PZH Open 

tPZL Closed 

t PLZ Closed 

tpHZ Closed 

• MITSUBISHI 
..... ELECTRIC 

INote 3) 

SW2 

Closed 

Open 

Closed 

Closed 

-30 -130 mA 

...,20 -100 mA 

29 50 mA 

39 65 mA 

41 65 mA 

Limits 
Unit 

Min Typ Max 

20 25 MHz 

11 16 
ns 

16 25 

19 35 ns 

12 18 
ns 

22 35 

16 30 ns 

20 38 ns 

22 30 ns 

17 38 ns 

(1) The pulse generator (PG) has the following 
characteristics: PRR = lMHz, tr = 8ns, tf = 6ns, 
tw ::: 500n5, Vp = 3Vp_p . Zo = 50 ohms. 

(2) All diodes are switching diodes (trr S 4ns). 

(3) CL includes probe and jig capacitance. 
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MITSUBISHI LSTTLs 

M74LS595P 

8-BIT SHIFT REGISTER/LATCH WITH 3-STATE OUTPUT 

TIMING REQUIREMENTS (Voo=5V, Ta=25·C. unlessotherwisenoted) 

Symbol Parameter Test conditions 

IW(TSFT) Shift clock input pulse width 

IW(TLArl Latch clock input pulse width 

IW(RSFT ) Shift register reset pulse width 

Isu (Ds) Setup time Ds to T SFT 

Ih (Ds) Hold time Os to TSFT 

treC(RSFT) Recovery time ASFT to TSFT 

Isu (TsFT) Setup time T SFT to T u~, T 

TIMING DIAGRAMS (Reference level = 1.3V) 

Ds 

TSFT 

2-394 

( 
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limits 
Unit 

Min Typ Max 

25 22 ns 

20 12 ns 

20 10 ns 

20 12 ns 

2 -1 ns 

20 12 ns 

40 12 ns 



MITSUBISHI LSTTLs 

M74.LSS96P 

a·BIT SHIFT REGISTER/LAT~H WITH OPEN COLLECTOR OUTPUT 

DESCRIPTION 
The M74LS596P is a semiconductor integrated circuit 
containing an 8-bit serial input/parallel output shift register 
function with an open collector output latch. 

FEATURES 
• a-bit serial in parallel out shift register with latch. 
• Shift register has direct reset (RsFT) 
• Independent clock input pins (TSFT' T LAT) 
• Open-collector, high fan-out outputs (00-0,) (In= 

24mA) 

• Cascade output pin provided (a',) 

• Wide operating temperature range (Ta = -20- +75° C) 

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

FUNCTIONAL DESCRIPTION 
The shift register bits are each composed of two flip-flops 
Separate clocks are used for shifting and latching. 

The shift clock input TSFT and latch clock input T LAT 
are independent, and the shift or latch operation is 
performed when the respective pin changes from low to 
high. 

Serial data input Ds is the data input of the first stage 
shift register and when it,is high and the pulse is applied to 
TSFT, the high signal enters the shift register in sequence. 
When Ds is low and a pulse is applied to TSFT, the low 
signal enters a shift register in sequence. 

BLOCK DIAGRAM 

PIN CONFIGURATION (TOP VIEW) 

OUT­
PUTS 

GND 

Vee 

OUTPUT 

SERIAL OATA INPUT 

OUTPUT ENABLE 
INPUT 

12 +- TLAT LATCH CLOCK INPUT 

11 +- TSFT SHIFT CLOCK INPUT 

10 +- RSFT ~~~~ ~~~~~TER 

Outline 16P4 

CASCADE OUTPUT 

* : OPEN COLLECTOR 
OUTPUTS 

When a pulse is applied to T LAT, the contents of the 
shift register are stored in the latch register and appear at 
·00-0,. 00-0, are open collector outputs with buffers. 

Cascade output a,' at which the output of the eighth 
shift register appears is used for expanding the number of 
bits. 

When TSFT and T LAT are connected for use, the shift 
register state with a 1 clock delay is output to 0 0-0,. 

When shift register reset input RSFT is set low, the shift 

OUTPUTS 

OUTPUT _ 
ENABLE Eo 
INPUT 

SERIAL 
DATA Ds 
INPUT 

Qo 

TSFT 

SHIFT REGISTER SHIFT 
RESET INPUT CLOCK INPUT 

Qz Q3 

TLAT 

LATCH 
CLOCK INPUT 

• . MITSUBISHI 
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Qs Q6 Q7 Vee 

9 Q . CASCADE 
7 OUTPUT 

GND 

* : OPEN COLLECTOR 
OUTPUTS 
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MITSUBISHI LSTTLs 

M74LSS96P 

a-BIT SHIFT REGISTIER/LATCH WITH OPEN COLLECTOR OUTPUT 

register and 0'7 are reset. In order to reset 0 0-07• the 
state of T LAT must be changed from low to high after the 
shift register has been reset by RsFT. 

When a high sign'al is applied to output enable input Eo. 
00-07 are set high but 0 7 ' does not change. Eo status 
changes have no effect on the shift operation. 

FUNCTION TABLE (Note 11 

Operating mode 
Input 

RSFT TSFT TLAT Ds Eo Qo 

Shifttt L X X X L Qoo 
Reset 

Latch t2 'X X t X L L 

Shift t, H t X H L Qoo 
) 

Shift/latch Latch t2 H X t X L H 
operation Shift t, H t X L L Qoo 

Latch 12 H X t X L L 

Output disable X X X X H H 

Note. t : transition from low to high level (positive edged trigger) 

QO: level of Q before the indicated steady-state j'nput conditions were established 

X : irrelevant 

qo: contents of shift register before T SFT is applied 

q : shift register contents 

t 1. t 2: 12 is set after 11 has been set 

Open collector output 

Qt Q2 Q3 Q4 

Qt O Q20 Q30 Q40 

L L L L 

QtO Q20 Q30 Q40 

qoO q ,0 q20 q30 

QtO Q20 Q30 Q40 

qOO qt O q20 Q30 

H H H H 

ABSOLUTE MAXIMUM RATINGS (Ta=-20-+75'C. unlessother";isenoted) 

Symbol Parameter Conditions 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage I QO-Q7 

I 
High·level state 

Qi 
Topr Operating free-air ambient. temperature range 

Tstg . . Storage temperature range 

RECOMMENDED OPERATING CONDITIONS (Ta=-20-+75"C, unless otherwise noted) 

Symbol Parameter 

Vee Supply voltage 

IOH 
High-level output QO-Q7 VO=5.5V 

current Q7' VOH~2. 7V 

VOL~0.4V 
QO-Q7 

IOL 
Low-level output VOL~0.5V 

current VOL~0.4V 
Qi 

VOL~0.5V 

2-396 

Limits 

Min Typ Max 

4.75 5 5.25 

0 100 

0 -400 

0 12 

0 24 

0 4 

0 8 

• MITSUBISHI 
"ELECTRIC 

Unit 

V 

/lA 

/lA 

rnA 

rnA 

rnA 

rnA 

Cascade 

Qs Qs Q7 output Q'7 

Qso Qso Q70 L 

L L L L 

Qso Qso Q70 qso 

q40 qsO qsO qso 

Qso Qso Q70 QSO 

Q40 Qso Q60 QOs 

H H H Q7 

Limits Unit 

-0.5:-+7 V 

-0.5-+15 V 

-0.5-+7 V 

-0.5-Vee V 

-20-+75 ·C 

-65-+150 ·C 



MITSUBISHI LSTTLs 

M74LS596P 

8-BIT SHIFT REGISTER/LATCH WITH OPEN COLLECTOR OUTPUT 

ELECTRICAL CHARACTERISTICS (Ta=-20- +7S"C, unless otherwise noted) 

Limits 
Symbol Parameter Test conditions 

Min Typ 

V,H High-level input voltage 2 

V,L Low-level input voltage 

V'C Input clamp voltage VCC=4.7SV,IIC=-18mA 

VOH High-level output voltage Qi VCC=4. 7SV, V,=0.8V, 
2.7 3.4 

I V,=2V, 10H= -400J'A 

IOH High-level output voltage QO-Q7 
Vcc=4.7SV, V,=0.8V, 
V,=2V, VO=S.SV 

VCC=4.7SV 
IOL=12rnA 0.25 

QO-Q7 
IOL=24rnA 0.35 

VOL Low-level output voltage Vt=0.8V 
IOL=4rnA 0.25 

Qi V,=2V 
IOL=8rnA 0.35 

V,=2.7V 
IIH High-level input current VCC=5.25V V,=10V 

Os 
I,L Low-level input current Vcc=5.25V, VI=0.4V 

I nput except Os 

los Short-circuit output current (Note 2) Qi Vcc=5.25V, VO=OV -20 

ICCH High-level supply current VCC=5.25V, V,=OV, V,=4.5V 

ICCL Low-level supply current VCC=5.25V, V,=OV, V,=4.5V 

Iccz Off-state supply current Vcc=5.25V, V,=OV, V,=4.5V 

* : All values are at VCC= SV, T a = 25"C 
Note 2: All measurements should be done quickly and not more than one output should be shorted at alime. 

SWITCHING CHARACTERISTICS (VCc=SV. Ta=2S"C, unless otherwise noted) 

Limits 
Symbol Parameter Test condit.ions 

Min Typ 

f max Maximum repeat frequency from input T SFT to output 0'1. 20 25 

tpLH Low-to-high, high-to-Iow output propagation time, from 16 

tpHL input T 5 FT to output 0'7 RL=2kQ, CL=15p F (Note 31 12 

tpHL 
High-to-Iow output propagation time 

19 
from input RSFT to output 0'7 

tpLH Low-to-high, high-to-Iow output propagation time, from 24 

t pHL input T LAT to outputs Go - 07 23 

tpLH 
RL=667 Q , CL=45pF (Note 3) 

Low-to-high, high-to-Iow output propagation time, from 30 

tpHL input Eo to output 00. - OQ 12 

Note 3. Measurement circuit 

INPUT Vee Vee OUTPUT 

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

5011 
PAA = lMHz, t, 6ns, tf = 6ns, lw = 500ns, Vp = 3Vp.p, 

. 20 = 50 ohms. 

(2) CL inclu~es probe and jig capacitance . 

• . MITSUBISHI 
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Unit 
Max 

V 

0.8 V 

-1.5 V 

V 

100 J<A 

0.4 V 

0.5 V 

0.4 V 

0.5 V 

20 J'A 

0.1 rnA 

-0.4 rnA 

-0.2 rnA 

-100 rnA 

rnA 

rnA 

rnA 

Unit 
Max 

MHz 

21 
ns 

30 

35 ns 

42 
ns 

35 

60 
ns 

38 
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MITSUBISHI LSTTLs 

M74LSS96P 

8-BIT SHIFT REGISTER/LATCH WITH OPEN COLLECTOR OUTPUT 

TIMING REQUIREMENTS (Vcc=5V, Ta=25°C, unlessotherwisenoted) 

Symbol Parameter Test conditions 

tW(TSFT) Shift clock input pulse width 

tW(TcAT) Latch clock input pulse width 

tW(RSFT) Shift register reset pulse width 

tsu (Os) Setup time Os to TSFT 

th (Os) Hold time Ds to T 8FT 

treC(RsFT ) Recovery time RSFT to T SFT 

tsu (TSFT) Setup time T S FT to T LAT 

TIMING DIAGRAMS (Reference level = 103V) 

2-398 
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Limits 
Unit 

Min Typ Max 

25 22 ns 

20 12 ns 

20 9 ns 

20 12 ns 

2 -1 ns 

20 12 ns 

40 12 ns 



MITSUBISHI LSTTLs 

M74LS620P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 

DESCRIPTION 
The M74LS620P is a semiconductor integrated circuit 
containing an octal bus transmitter/receiver with a tri-state 
inverted output_ 

FEATURES 
• Two 8-bit data trains can be transmitted bidirectionally 

or as unidirectional pulses 
• Input/output A and output/input B each exhibit hys­

teresis characteristics (Hysteresis width = 400mV typ) 
• High fan-out capability (loL = 24mA. IOH = -1SmA) 
• Wide operating temperature range (Ta = -20 ~ +7 SO C) 

APPLICATION 
General purpose. for use in industrial and consumer 
equipment 

FUNCTIONAL DESCRIPTION 
In this device the inputs and outputs are connected 
mutually to 2 circuits and the buffers with 3-state inverted 
outputs are made two-way buffers_ 

The input/output A and output/input B input sections 
are provided with hysteresis for an increased noise margin. 

The input/output direction is controlled by OCAB and 

OCBA · 
When OCAB and OCeA are high. A becomes the in'put 

pin. with output obtained at pin B. Conversely. when 
OCAB are OCeA are low. B is the input and A is the output. 

CIRCUIT DIAGRAM (EACH BUFFER) 

OUTPUT 
CONTROL OOBA o-.r-+--.fo ...... -L 

INPUT 

PIN CONFIGURATION (TOP VIEW) 
OUTPUT 

CONTROL 
'INPUT 

INPUTSi 
OUTPUTS 

Outline 20P4 

OUTPUT 
CONTROL 
INPUT 

OUTPUTS! 
INPUTS 

A high impedance status is initiated at both pin A and ,B 
when OCAB is low and OCBA is high. isolating A from B. 
Precautions should be taken to guard against OCAB being 
at a high while OCeA is low. This condition will result in 
output from both A and B. and could result in the IC being 
destroyed. 

.----+--+-----..... 4------H~_ TO OTHER BUFFERS 

OUTPUT 
CONTRO L 00 AB o-..-+-;lIII-+-i.. 

INPUT 
+--w--+ ..... --I-<> B OUTPUT/;lNPUT 

'--_____ ..... 4__ _____ .,.......,.. TO OTHER BUFFERS 

UNIT: n 

• MITSUBISHI 
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MITSUBISHI LSTTLs 

M74LS620P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 

FUNCTION TABLE (Note 11 

OCBA OCAB A B Note 1. : Input pin 

L L 0 I o : Output pi n 

H H I 0 Z High-impedance (A and B isolated) 

H L Z Z 
* : Inhibit (No output from either A or SJ 

L H * * 

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

Symbol Parameter Conditions 

VOO Supply voltage 

I A,B 
VI I nput voltage 

I OCAB, OCBA 

Vo Output voltage Off-state 

Topr Operating free·air ambient temperature range 

Tstg Storage temperature range 

RECOMMENDED OPERATING CONDITIONS (Ta=-20-+75'C, unlessotherwisenoted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

VOO Supply voltage 4.75 5 5.25 V 

VOH~2 .4V 0 -3 mA 
10H High-level output current 

VOH~2V 0 -15 mA 

VOL::> 0 .4V 0 12 mA 
10L Low-level output current 

VOL::>0.5V 0 24 mA 

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

Symbol Parameter Test c'onditions 

VIH High-level input voltage 

VIL Low-level input voltage 

VT+-VT- Hysteresis width VOO=4.75V 

VIC Input clamp voltage VOc=4.75V,llo=-18mA 

Vco=4.75V IOH=-3mA 
VOH High·level output voltage 

VI=0.6V, VI=2V IOH=-15mA 

VOL Low-level output voltage 
VCO""4.75V 10L =12mA 

VI=O.6V, VI=2V IOL=24mA 

10ZH Off-state high-level output current Voc=5.25V, VI=0.6V, VI=2V, VO=2.7\ 

10ZL Off-state low-level output current Vco=5.25V, VI=0.6V, VI=2V, VO=O.4V 

A,B 

OCBA, OCAB 
VOC=5.25V, VI=2.7V 

High-level input current IIH 
A,B VcO=5 .25V, VI=5.5V 

OCBA, OCAB Voc=5.25V, VI=10V 

IlL Low-level input current VOO=5.25V, VI=O.4V 

lOS Short-circuit output current (Note 2) VOO=5 .25V, VO=OV 

ICCH Supply current, all outputs high Vco=5 .25V, VI=OV, VI=4 .5V 

ICCL Supply current, all outputs low Vco=5.25V, VI=OV, VI=4.5V 

Iccz Supply current, all outputs off Vco=5.25V, VI=OV, VI=4.5V 

*: AlltypicalvaluesareatVcc=5V,Ta=25°C. 

Note 2. All measurements should be done quickly, and not more than one output should be shorted at a time. 

2-400 
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Min 

2 

0.2 

2.4 

2 

-40 

Limits Unit 

-0.5-+7 V 

-0.5-+5.5 V 

-0.5-+15 V 

-0.5-+5.5 V 

-20- +75 'c 
-65-+150 "C 

Limits 
Unit 

Typ * Max 

V 

0.6 V 

0.4 V 

-1.5 V 

3.4 V 

V 

0.25 0.4 V 

0.35 0.5 V 

20 "A 

-400 "A 

20 "A 

20 "A 

0.1 rnA 

0.1 rnA 

-0.4 mA 

-225 mA 

48 70 mA 

62 90 , mA 

64 95 mA 



MITSUBISHI LSTTLs 

M74LS620P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 

SWITCHI NG CHARACTER ISTICS (Vee=5V, T a =25'C, unless otherwise noted) 

Symbol Parameter 

tpLH 
Low-to-high-Ievel output From input A to output 8 
propagation ti me From input B to output A 

From input A to outputS 
t pHL 

High-ta-Iow level output 

propagation time From input B to outputA 

tpZL 
Output enable time to From input OCSA to output A 

low-level From input OCAB to outputS 

From input OCSA to output A 
tpZH 

Output enable time to 

high-level From input OCAB to output B 

tpLZ 
Output disable time fram From input OCSA to output A 

Jow-Jevel From input OCAB to outputS 

Output disable time from From input OCSA to output A 
tpHZ high-level From input OCAB to output B 

Note 3: Measurement Circuit 

INPUT Vee 

PG OUT 

SOQ 

Limits 
Test conditions Unit 

Min Typ Max 

8 10 
ns 

8 10 
CL=45pF INote 31 

12 15 
ns 

12 15 

25 40 
ns 

25 40 
RL=667Q, CL =45pF INote 31 

23 40 
ns 

23 40 

17 25 
ns 

17 25 
RL=667Q, CL=5pF INote31 

19 25 

Parameter SW1 

tpZH Open 

tpZL Closed 

tpLz Closed 

t pHZ Closed 

SW2 

Closed 

Open 

Closed· 

Closed 

ns 
19 25 

(1) The pulse generator IPGI hast he following 
characteristics: PAR = lMHz, tr = Ens, tf == 6ns, 
tw = 500ns, Vp = 3Vp.p, Zo = son. 

(2) All diodes have high·speed switching dli1riU:wrhlic~; 
. (t,,';; 4nsl 

(3) CL includes probe and jig capacitance. 

TIMING DIAGRAM (Reference level = 1.3V) 

A,8 IINPUT) 

• MITSUBISHI 
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MITSUBISHI LSTTLs 

M74LS640P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 

DESCRIPTION 
The M74LS640P is a semiconductor integrated circuit con­
taining 8 bus transmitter/receiver circuits with inverted 
outputs_ 

FEATURES 
• Bi-directional transmission or separation of two 8 bit 

data is possible. 
• Hysteresis provided (width = 400mV typical) for input/ 

output A and output/input B 
• High fan-out (lOL = 24mA,IoH = -15mA) 
• Wide operating temperature range. (T a = -20 ~ +75°C) 

APPLICATION 
General purpose, for use in industrial and consumer equip­
ment. 

FUNCTIONAL DESCRIPTION 
The inputs and outputs of the two buffer circuits with 
3-state inverted outputs are connected together to form bi­
directional buffers. Having ~ysteresis characteristics in the 
input section of input/output A and output/input B, noise 
margin is high. 

The data direction control input D I R controls the direc­
tion of input and output. When DI R is high, A is the input 
terminal and B is the output terminal and when DI R is low, 
A is the output terminal and B is the input terminal. 

When the output control input DC is high, both A and 
B are put in the high-impedance state so the buffers are 
isolated. 

A device, M74LS640-1P, having the same pin connec­
tions and functions except the value of IOL (= 48mA) has 
been provided. 

CIRCUIT DIAGRAM (Each buffer) 

PIN CONFIGURATION (TOP VIEW) 

DATA 
DIRECTION 

CONTROL 
INPUT 

I NPUTS/ 
OUTPUTS 

Outline 20P4 

.---~~--~--~--~------------~~--~--~~--~--~--OVcc 

OUTPUT 
CONTROL 00 ~+-*+-{ 

INPUT 

DATA 

OUTPUT 
CONTROL 
INPUT . 

OUTPUTS/ 
INPUTS 

D~~~~T~g~ DIR o-,-+-;lO .... -l ~+.!'--,+ ..... --t-oB OUTPUT/INPUT 

INPUT 

2-402 
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MITSUBISHI LSTTLs 

M74LS640P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 

FUNCTION TABLE (Note 11 

00 DIR A 

L L 0 

L H I 

H x Z 

Note1: I: Input pin 
0: Output !inverted output)pin 
Z: High impedance (A and B separated) 

X: Irrelevant 

S 

I 

a 
z 

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

Symbol Parameter Conditions 

Vee Supply voltage 

Input voltage I A, B 
VI 

I DIR,OO 

Vo Output voltage Off state 

Topr Operating free-air ambient temperature range 

Tstg Storage temperature range 

Limits 

-0.5-+7 

-0.5-+5.5 

-0.5-+15 

-0.5-+5.5 

-20-+75 

-6S-+150 

RECOMMENDED OPERATING CONDITIONS (Ta=-20-+7S"C,unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vee Supply voltage 4.75 5 5.25 V 

VOH~2,4V 0 -3 mA 
10H High-level output current 

0 VOH~2V -15 mA 

VOL";;0.4V 0 12 mA 
10L Low-level output current 

VOL";;0.5V 0 24 mA 

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

Symbol Parameter Test conditions 

VIH High-level input voltage 

VIL Low-level input voltage 

VT+-VT- Hysteresis width Vee=4.75V 

VIC Input clamp voltage Vee=4.75V,lle=-·18mA 

Vee-4.75V 10H- 3mA 
VOH High-level output voltage 

VI=0.6V, VI=2V IOH=-15mA 

Vee=4,75V IOL=12mA 
VOL Low-level output voltage 

VI=0.6V, V,=2V IOL=24mA 

10ZH Off-state high-level output current Veo=5.25V, VI=0.6V, VI=2V, VO=2,7V 

10ZL Off-state low-level output current Vee=S.25V, VI=0.6V, VI=2V, Vo=0.4V 

A,S 

DIR,OO 
Vee=S,25V, VI=2.7V 

IIH High-level input current 
A,S Voo=5.25V, VI=5.5V 

DIR,OO Vee=S.25V, VI=10V 

IlL Low-level input current Vee=5.25V, VI=0.4V 

los Short-circuit output current (Note 2) Vee-S.2SV, VO-OV 

leeH Supply current. all outputs high Vee=5.25V, VI=OV, VI-4.5V 

leeL Supply current. all outpus low Vee=5.25V, VI=OV, VI=4.5V 

leez Supply current. all outputs off Vee-5.25V, VI- OV, VI~4.5V 

*: All typical values are at Vee = 5V. T a = 25°e, 
Note 2: All measurements should be done quickly. and not more than one output should be shorted at a time. 

• MITSUBISHI 
"ELECTRIC 

Limits 

Min Typ * 
2 

0.2 0.4 

2.4 3.4 

2 

0.25 
0.35 

-40 

48 

62 

64 

Unit 

V 

V 

V 

V 

"C 

'C 

Unit 
Max 

V 

0.6 V 

V 

-l.S V 

V 

V 

0.4 V 
0.5 V 

20 /J,A 

-400 /J,A 

20 /J,A 

20 /J,A 

0.1 mA 

0.1 mA 

-0.4 mA 

-225 mA 

70 mA 

90 mA 

95 mA 
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MITSUBISHI LSTTLs 

M74LS640P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 

SWITCHING CHARACTERISTICS (Vcc=5V. Ta=25"C,unlessotherwisenoted) 

Limits 
Symbol Parameter Test conditions Unit 

Low-ta-high level output From input A to output B 
t PLH propagation time From input B to output A 

High-to-Iow level output 
OL=45pF 

From input A to output B 
t PHL propagation time From input B to output fA 

From input DC to output A 
tPZL Low output enable,time 

From input DC to output B RL =667Q 

From input DC to output A 
lpZH High output enable time 

From input DC to output B 

From input DC to output A 
tpLZ Low output disable time 

From input DC to output B RL =667>2 

From input DC to output A 
t pHZ High output disable time 

From input DC to output B 

Note 3: Measurement circuit 

INPUT Vee 

Parameter SWI 

t PZH Open 

PG DUT t PZL Closed 

t PLZ Closed 
50£2 

t PHZ Closed 

TIMING DIAGRAM (Reference level = 1.3V) 

A.B 
(INPUT) 

B.A 
(OUTPUTI 

be 

B.A 
(OUTPUT) 

2-404 
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Min Typ Max 

8 10 
ns 

8 10 
(Note 3) 

12 15 
ns 

12 15 

25 40 
ns 

GL = 45pF 25 40 
(Note 3) 23 40 

ns 
23 40 

17 25 
ns 

GL= 5pF 17 25 

(Note 3) 19 25 

SW2 

Closed 

Open 

Closed 

Closed 

ns 
19 25 

(1) The pulse generator (PG) has the following 
characteristics: PRR = 1MHz, tr = 6ns, tf = 
6ns. tw = 500ns, Vp = 3Vp.p, Zo = 50n 

(2) All diodes are high speed switching diodes 
(trr ,,:; 4ns). 

(3) CL includes probe and jig capacitance. 



MITSUBISHI LSTTLs 

M74LS640·1P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 

DESCRIPTION PIN CONFIGURATION (TOP VIEW) 
The M74LS640-1P is a semiconductor integrated circuit 

containing 8 bus transmitters/receivers with inverted out­

puts. 

FEATURES 
• Bi-directional transmission, or separation, of two 8-bit 

data is possible. 

• Hysteresis provided (= 400mV typical) for input/output 

A and output/input B 

• High fan-out (IOL = 48mA, IOH = -15mA) 

• Wide operating temperature range (T a = -20~+75°C) 

APPLICATION 
General purpose, for use in industrial and consumer 

equipment. 

FUNCTIONAL DESCRIPTION 
In this device the inputs and outputs are connected 

mutually to 2 circuits and the buffers with 3·state inverted 

outputs are made two·way buffers. 

The input/output A and output/input B input sections 

are provided with hysteresis for an increased noise margin. 

The input/output direction is controlled by DI R. 

When DIR is high, A is made the input pin and B the 

output pin. When DI R is low, B is made the input pin and 

A the output pin. When DC is high, both A and B are put in 

the high-impedance state and A and B are isolated. 

CIRCUIT DIAGRAM (EACH BUFFER) 

DATA 
DIRECTION 

CONTROL 
INPUT 

INPUTS 
/OUTPUTS 

GND 

Vee 

Outline 20P4 

OUTPUT 
CONTROL 
INPUT 

OUTPUTS 
/INPUTS 

r---~r-~~--~----~------------~-,r-~--~lr--~--lr---oVee 

OUTPUT 
CONTROL OC o--orl--,i<e-+-1 
INPUT 

DATA 

~~R~TC:6~N 0 IR o-..-t--.! .... y 
INPUT 

,---l--------l------------+---+----------j-l--b- TO OTHER BUF FERS 

+--M---j~--j-O B OUTPUTIINPUT 

'--------------__ ....... 4-________ ~--_ TO OTHER BUFFERS 
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MITSUBISHI LSTTLs 

M74LS640·1P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 

FUNCTION TABLE (Notel) 

OC DIR 

L L 

L H 

H X 

Note 1: I: Input pin 
o t Output (inverted) pin 

Z: High·impeoance (A, B isolated) 
X: Irrelevant 

A B 

0 I 

I 0 

Z Z 

ABSOLUTE MAXIMUM RATINGS (Ta=-20-+75'C. unlessotherwisenoted) 

Symbol Parameter Cond!tions 

Vee Supply voltage 

I A, B 
V, I nput voltage 

I DIR,OO 

Vo Output voltage Off-state 

Topr Operating free-air ambient temperature range 

Tstg IStorage temperature range 

Limits 

-0.5- +7 

-0,5- +5,5 

-0,5- + 15 

-0,5- +5,5 

-20- +75 

~65-+150 

RECOMMENDED OPERATING CONDITIONS(Ta=-20-+75'C, unless otherwise noted) 

limits 
Symbol Parameter Unit 

Min Typ Max 

VOO Supply voltage 4.75 5 5.25 V 

VOH~2,4V 0 -3 rnA 
IOH High-level output current 

VOH~2V rnA 0 -15 

VOL~O,.4V 0 12 rnA 
10L Low-level output current 

VOL~0.5V 0 48 rnA 

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

Symbol Parameter Test conditions 

VIH High-level input" voltage 

VIL Low-level input voltage 

VT+-VT- Hysteresis width VOC=4.75V 

VIC Input clamp voltage VOC=4.75V,llc=-18rnA 

VCC=4,75V 10H=- 3 rnA 
VOH High-level output voltage 

VI=0,6V, VI=2V 10H= -15rnA 

VCC=4,75V 
IOL=12mA 

VOL Low-level output voltage IOL-24mA 
VI=0,6V, VI=2V 

IOL -48mA 

10ZH Off-state high-level output current VOC=5,25V. VI=0,6V, VI=2V. Vo=2,7V 

10ZL Off-state low-level output current Voc=5.25V, Vj=0,6V, VI=2V, VO=0,4V 

A,B 

DIR,OC 
Voo=5,25V, VI=2.7V 

IIH High-level input current 
A,B Voo=5.25V, VI=5.5V 

DIR,OC Voo=5,25V, VI=10V 

IlL Low-level input current VcO=5,25V, VI=0,4V 

los Short-circuit output current (Note 2) Voc~5.25V ' VO=OV 

lOCH Supply current, all outputs high Voc=5.25)1, VI=OV, VI=4,5V 

10CL Supply current, all outputs low Vcc-5.25V, VI-OV, VI-4,5V 

locz Supply, current, all outputs off Voc=5,25V, VI=OV, VI=4.5V 

*. AlitYPlcalvaluesareatVcc=5V, Ta=25C 
Note 2: All measurements should be done quickly. and not more than one output should be shorted at a time. 

2-406 
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limits 

Min Typ * 
2 

0.2 0,4 

2.4 3.4 

2 

0,25 

0.35 
0.4 

-40 

48 

62 
, 64 

Unit 

V 

V 

V 

V 

'C 

'C 

Unit 
Max 

V 

0,6 V 

V 

-1,5 V 

V 

V 

0,4 V 
0,5 V 
0,5 V 

20 ",A 

-400 ",A 

20 ",A 

20 ",A 

0,1 rnA 

0.1 rnA 

-0.4 rnA 

-225 rnA 

70 rnA 

90 rnA 

95 rnA 



MITSUBISHI LSTTLs 

M74LS640-1P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 

SWITCHING CHARACTERISTICS (Vee=5V, Ta=25'C, unless otherwise noted) 

Symbol Parameter Test conditions 

Low-to-high-Ievel From input A to output B 
tpLH 

output propagation time From input B to'Qutput A 

High-ta-Iow level From input A to output B 
CL =45pF (Note 3) 

tpHL 
output propagation time From input B to output A 

From input DC to outputA 
tPZL Low-level output enable time 

From input DC to output B 

From input DC to outputA 
RL=667Q CL = 45pF 

tPZH High-level output enable time 
F rom input DC to output 8 

From input DC to outputA 
tpLZ Low-level output disable time 

From input OC to outputS 

From input DC to outputA 
RL=667Q CL= 5pF 

tPHZ High-level output disable time 
From input DC to output B 

Note 3: Measurement circuit 

INPUT Vee 

Symbol SW 1 SW2 

tpZH Open Closed 

PG DUT t PZL Closed Open 

t PLZ Closed Closed 
50Q 

t PHZ Closed Closed 

TIMING DIAGRAM (Reference level = 1.3V) 

S, AIOUTPUTI I -\ ~ 
A,SIINPUTI ---{- tr= 

~'----. tPLH 

I'-------+-J+--+ O. 5V 

• MITSUBISHI 
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Limits 

Min Max 
Unit 

Typ 

8 10 

8 10 

12 15 

12 15 

• 25 40 

25 40 
(Note 3) 

23 40 

23 40 

17 25 

17 25 
(Note 3) 

19 25 

19 25 

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

characteristics: 

ns 

ns 

ns 

ns 

ns 

ns 

PRR:= TMHz, tr =; 6ns, tf = 6ns, tw = 500ns. 

Vp = 3Vp.p, Zo = 50n. 
(2) All diodes are switching diodes (t rr ~ 4m), 

(3) CL includes probe and jig capacitance. 
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MITSUBISHI LSTTLs 

M74LS641P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT(NONINVERrED) 

DESCRIPTION 
The M74LS641P is a semiconductor integrated circuit con­
taining B bus transmitter/receiver circuits with non-inverted 
open collector outputs. 

FEATURES 
• Bi-directional transmission or separation of two B bit 

data is possible. 
• Open collector outputs 
• Hysteresis provided (width = 400mV typical) for input/ 

output A and output/input B 
• High fan-out (IOL = 24mA) 
• Wide operating temperature range. (T a = -20 - + 75°C) 

APPLICATION 
General purpose, for use in industrial and consumer equip­
ment_ 

FUNCTIONAL DESCRIPTION 
The inputs and outputs of the two buffer circuits with 
3-state non-inverted outputs are connected together to 
form bi-directional buffers. The input sections of input/ 
output A and output/input B have been designed with 
hysteresis characteristics giving increased noise margin_ 
The input/output direction is controlled by 01 R. 

When 01 R is high, A is the input pin and B is the output 
pin. When OIR is low then B is input terminal and A is the 
output terminal. When output control input OC is high, 
A and B become high so the buffers are isolated. 

Open collector outputs are provided, so the high-level 
output impedance can be freely selected with external load 
resistors. 

The functions and pin connections of this Ie are identi­
cal to those of M74LS645P. 

CIRCUIT DIAGRAM (Each buffer) 

OUTPUT 
CONTROL oc O--M~~I-[ 

INPUT 

DATA 

D~~~~T~g~ D IR o-.-+--,Iio ...... -t 
INPUT 

PIN CONFIGURATION (TOP VIEW) 

DATA 
DIRECTION 

CONTROL 
INPUT 

I NPUTSI 
OUTPUTS 

GND 

Vee 
OUTPUT 
CONTROL 
INPUT 

OUTPUTSI 
INPUTS 

*: OPEN COLLECTOR OUTPUTS 

Outline 20P4 

A device, M74LS641-1P, having the same pin connec­
tions and functions except the value of IOL ( = 4BmA) has 
been provided. 

~-+J~H-+-+-< B OUTPUTIINPUT 

L-+-__ ~L-~+---~L-----~----~~~--+-----~L-~--~GND 

2-408 

L-__________ ~>--_____________ TO OTHER 

• MITSUBISHI 
.... ELECTRIC 

BUFFERS 
UNIT: n 



MITSUBISHI LSTTLs 

M74LS641P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT(NONINVERTED) 

FUNCTION TABLE INote 11 

OC DIR 

L L 

L H 

H X 

Note1: I: Input pin 
0: Output (non-inverted output) pin 
X: Irrelevant 

A B 

0 I 

I 0 

H H 

ABSOLUTE MAXIMUM RATINGS (Ta=-20- +75t.unless otherwise noted) 

Symbol Parameter Conditions 

VCC Supply voltage 

I A. B 
V, Input voltage 

I DIR.OC 

Vo Output voltage High-level state 

Topr Operating free-air ambient temperature range 

Tstg Storage temperature range 

RECOMMENDED OPERATING CONDITIONS (Ta=-20-+75t. unless otherwise noted) 

Symbol Parameter 
Limits 

Unit 
Min Typ Max 

VCC Supply voltage 4.75 5 5.25 V 

IOH High-level output current Vo=5.5V 0 100 J-IA 

VOL;::;0.4V 0 12 rnA 
IOL Low-level output current 

VOL';:0.5V 0 24 rnA 

ELECTRICAL CHARACTERISTICS (Ta= -20-+75t. unless otherwise noted) 

Symbol Parameter 

V,H High-level input voltage 

V,L Low-level input voltage 

VT+-VT- Hysteresis width 

V'C Input clamp voltage 

IOH High-level output current 

VOL Low-level output voltage 

A. B 

DIR.OC 
IIH High-level input current 

A. B 

DIR.OC 

I,L Low-level input current 

lOCH Supply current. all outputs high 

ICCL Supply current. all outputs low 

ICCZ Supply current, all outputs off 

* AH typical values are at Vee = 5V. T a = 25°C. 

Test conditions 

Vcc=4.75V 

Vcc=4.75V. l,c=-18rnA 

VcC=4.75V. V, =O.6V. W=2V. Vo=5.5V 

Vcc=4.75V /IOL=12rnA 

V,=0.6V. V, =2V i loL=24rnA 

Vcc=5.25V. V, =2.7V 

Vcc=5.25V. V, =5.5V 

VCO=5.25V. V, =lOV 

Vcc=5.25V. V, =0.4V 

Vcc=5.25V. V, =OV .. V, =4.5V 

VCC=5.25V. V, =OV. V, =4.5V 

Vcc=S.25V. V,=OV. V,=4.5V 

• MITSUBISHI 
..... ELECTRIC 

Min 

2 

0.2 

Limits Unit 

-0.5-+7 V 

-0.5-+7 V 

-0.5-+ 15 V 

-0.5-+7 V 

-20-+75 'C 

-65- +150 t 

Limits 
Unit 

Typ * Max 

V 

0.6 V 

0.4 V 

- 1.5 V 

100 J-IA 

0.25 0.4 V 

0.35 0.5 V 

20 J-IA 

20 J-IA 

0.1 rnA 

0.1, rnA 

-0.4 rnA 

48 70 rnA 

62 90 rnA 

64 95 rnA 

2-409 



MITSUBISHI LSTTLs 

M74LS641P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT(NONINVERTED) 

SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25"C, unless otherwise noted) 

Symbol Parameter Test conditions 

Low-ta-high level output From input A to output B 
t pLH 

propagation time From input B to output A 

High-ta-Iow level output From input A to output B 
t pHL 

propagation time From input B to output A 
CL=45pF, RL=667Q (Note 2) 

Low-ta-high level output From input OC to output A 
t pLH propagation time From input OC to output 8 

High-to~low level output From input DC to output A 
tpHL propagation time From input OC to output B 

Note 2: Measurement circuit 

INPUT Vee Vee OUTPUT 

(1) The pulse generator {PGI has the following 
characteristics: PRR "" 1MHz, tr = 6ns, tf = 

6ns, tw" 500ns,Vp " 3Vp.p, Zo" 50n. 
(2) CL includes probe and jig capacitance. 

TIMING DIAGRAM (Reference level = 1.3V) 

A.B 
(INPUT) 

B.A 
(OUTPUT) 

OC 

B.A 
(OUTPUT) 

2-410 
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.... ELECTRIC 

Limits 

Min Typ 
Unit 

Max 

20 25 
ns 

20 25 

15 25 
ns 

15 25 

25 40 
ns 

25 40 

30 50 
ns 

30 50 



MITSUBISHI LSTTLs 

M74LS641-1P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT(NONINVERTED) 

DESCRIPTION 
The M74LS641-1P is a semiconductor integrated circuit 

containing 8 bus transmitters/receivers with non-inverted 
outputs, 

FEATURES 
• Bi-directional transmission, or separation, of two 8-bit 

data is possible. 

• Open collector outputs 
• Hysteresis provided (= 400mV typical) for input/output 

A and output/input B 

• High fan-out (10 L = 48mAl 
• Wide operating temperature range (Ta= -20~+75°CI 

APPLICATION 
General purpose, for use in industrial and consumer 

equipment. 

FUNCTIONAL DESCRIPTION 
In this device the inputs and outputs are connected 

mutually to 2 circuits and the buffers with open collector 
non-inverted outputs are made two-way buffers_ 

The input/output A and output/input B input sections 

are provided with hysteresis for an increased noise margin. 
The input/output direction is controlled by DI R. 

When DIR is high, A is made the input pin and B the 

output pin. When D I R is low, B is made the input pin and 
A the output pin. When output control input OC is high, 

CIRCUIT DIAGRAM (EACH BUFFER) 

PIN CONFIGURATION (TOP VIEW) 

DATA 
DIRECTION 
CONTROL 

INPUT 

INPUTS/ 
OUTPUTS 

GND 

Vee 

OC 

..... B1 

..... B2 

..... B3 

_. B5 

-B6 

-B7 

-B8 

OUTPUT 
CONTROL 
INPUT 

OUTPUTS/ 
INPUTS 

Outline 20P4 * : OPEN COLLECTOR 
OUTPUTS 

both A and B go to high and are isolated .. 

The functions and pin connections of this device are 
identical to those of M74LS645-1P but since open collector 

outputs are provided, the high-level output impedance can 
be freely selected with an external load resistor. 

.--+-_-+ _____ .L. ___ ++-+ ....... TO OTHE R BUFFERS 
S.4k 

DATA 

ggiNilT6~N DIRo-.-+---.I< ..... -t ~~'--H-+-+-<J B OUTPUT/INPUT 

INPUT 

L-.L.-~L-~.L.--~--+--~~~_4-___ ~.L._.L.~GND 
L------~ ________ TO OTHER BUFFERS 

• MITSUBISHI 
.... ELECTRIC 

UNIT: Q 
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MITSUBISHI LSTTLs 

M74LS641-1P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT(NONINVERTED) 

FUNCTION TABLE. (Note 1) 

00 DIR 

L L 

L H 

H X 

Note 1: I : Input pin 

o : Output Inon-inverted) pin 

X : Irrelevant 

A B 

0 I 

I 0 

H .H 

ABSOLUTE MAXIMUM RATINGS (Ta=-20-+75'C, unlessotherwisenoted) 

Symbol Parameter Conditions 

Vee Supply voltage 

I A. B 
VI Input voltage 

I DIR.OO 

Vo Output voltage High-level state 

Topr Operating free-air ambient temperature range 

Tstg Storage temperature range 

RECOMMENDED OPERATING CONDITIONS (Ta=-20- +75'C. unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vee Supply voltage 4.75 5 5.25 V 

IOH High-level output current I Vo=5.5V 0 100 ,.,A 

Low-level output current I VOL;:;;;0.4V 0 12 mA 
IOL I VOL';:0.5V 0 48 mA 

ELECTRICAL CHARACTERISTICS (Ta=-20- +75'C. unlessotherviisenoted) 

Symbol Parameter 

VIH High-level input voltage 

VIL Low-level input voltage 

VT+-VT- Hysteresis width 

VIC Input clamp voltage 

IOH High-level output current 

VOL Low-level output voltage 

A. B 

IIH High·level input current 
DIR.OO 

A. B 

DIR. 00' 

IlL Low-level input current 

leeH Supply current, all outputs high 

leeL Supply current, all outputs low 

leez Supply current, all· outputs off 
, * : All tYPical values are at Vee=5V. Ta=25'C 

2-412 

Test conditions 

Vee=4.75V 

, Vec'=4.75V. Ile=-18mA 

Vcc=4.75V. VI =O.6V. VI =2V. Vo=5.5V 

Vee=4.75V 
IOL=12rnA 

IOL=24rnA 
VI=0.6. VI=2V 

IOL=48rnA 

Vee=5.25V. VI =2.7V 

Vee=5.25V. VI =5.5V 

Vee=5.25V. VI =10V 

Vee=5.25V. VI =0.4V 

Vee=5.25V. VI=OV .. VI=4.5V 

Vee=5.25V. VI =OV. VI =4 .5V 

Vee-5.25V. VI-OV. VI -4.5V. 

• MITSUBISHI 
"'ELECTRIC 

Min 

2 

0.2 

Limits Unit. 

-0.5-+7 V 

-0.5-+7 V 

-0.5'- + 15 V 

-0.5-+7 V 

-20-+75 'C 

-65-+150 'C 

Limits 
Unit 

Typ * Max 

V 

0.6 V 

0.4 V 

-1.5 V 

100 ,.,A 

0.25 0.4 V 

0.35 0.5 V 

0.4 0.5 V 

20 ,.,A 

20 ,.,A 

0.1 rnA 

0.1 rnA 

-0.4 rnA 

48 70 rnA 

62 90 rnA 

64 95 rnA 



MITSUBISHI LSTTLs 

M74LS641-1P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT(NONINVERTED) 

SWITCHING CHARACTERISTICS (Vcc=5V. Ta=25"C. unlessotherwisenoted) 

Symbol Parameter Test conditions 
Min 

Low-to-high-Ievel output From input A to output B 
t pLH propagation time From input B to output A 

High-ta-Iow level output From input A to output B 
tpHL 

propagation time From input B to output A 

Low-la-high level output From input OC to output A 
CL =45pF. RL =667 Q (Note 2) 

t pLH 
propagation time From input OC to output B 

High-to-Iow-Ieveloutput From input ac to output A 
tpHL 

propagation time From input OC to output B 

Note 2: Measurement circuit 

INPUT Vee Vee OUTPUT 

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

PRR = lMHz, tr = 6ns. tf = 6ns. tw = 500n5, 

Vp = 3Vp_p. Zo = SO!"!_ 
(2) CL includes probe arid jig'capacilance. 

TIMING DIAGRAM (Reference level = 1.3V) 

• MITSUBISHI 
..... ELECTRIC 

Limits 
Unit 

Typ Max 

20 25 
ns 

20 25 

15 25 
ns 

15 25 

25 40 
ns 

25 40 

30 50 
ns 

30 50 
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MITSUBISHI LSTTLs 

M74LS642P 
OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED) 

DESCRIPTION 
The M74LS642P is a semiconductor integrated circuit con­
taining 8 bus transmitter/receiver circuits with inverted 
open collector outputs. 

FEATURES 
• Bi-directional transmission or separation of two 8 bit 

data is possible. 

'. Open collector outputs 
• Hysteresis provided (width = 400mV typical) for input/ 

output A and output/input B 

• High fan·out (IOL = 24mA) 
• Wide operating temperature range. (T a = -20 - + 75°C) 

, APPLICATION 
General purpose, for use in industrial and consumer equip­

ment. 

FUNCTIONAL DESCRIPTION 
The inputs and outputs of the two buffer circuits with 
inverted output open collectors are connected together to 
form bi-directional buffers. 

The input sections of input/output A and output/input 
B have been designed with hysteresis characteristics for 
increased noise margin. The input/output direction is con­
trolled byDIR. 

When D I R is high then A is the input pin and B is the 
output pin. When 0 I R is low then B is input pin and A is 
the output pin. When output control input OC is high, A 
and B become high so the buffers are isolated. 

Open collector outputs are provided, so the high-level 
output impedance can be freely selected with external load 
resistors. 

CIRCUIT DIAGRAM (Each buffer) 

OUTPUT 
CONTROL oc C>-<.-+-............. -t 

INPUT 

PIN CONFIGURATION (TOP VIEW) 

DATA 
DIRECTION 

CONTROL 
INPUT 

INPUTS/ 
OUTPUTS 

GND 

Vee 
, OUTPUT 

CONTROL 
INPUT 

OUTPUTS/ 
INPUTS 

* : OPEN COLLECTOR OUTPUT 

Outline 20P4 

The functions and pin connections of this IC are identi­
cal to those of M74LS640P. 

A device, M74LS642-1P, having the same pin connec­
tions and functions except the value of IOL (= 48mA) has 
been provided. 

r-+----~---------------"----+++~ TO OTH E R BU F FE RS 

DATA 

Db~~~/~g~ DIR o-rl-r ..... -:I. t--... '-----I~----j-O B OUTPUT/INPUT 
INPUT 

L-~----~+-~----+---~------~~~--+-~----~~--~~GND 
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MITSUBISHI LSTTLs 

M74LS642P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED) 

FUNCTION TABLE INote 11 

DC DIR 

L L 

L H 

H X 

Notel: I: Input pin 
0: Output (inverted output) pin 
X: Irrelevant 

A B 

0 I 

I 0 

H H 

ABSOLUTE MAXIMUM RATINGS (Ta=-20-+75"C. unless otherwise noted) 

Symbol Parameter Conditions 

VOO Supply voltage 

I A. B 
V, I nput voltage 

I DIR.OC 

Vo Output voltage High-level state 

Topr Operating free-air ambient temperature range 

Tstg Storage temperature range 

RECOMMENDED OPERATING CONDITIONS (Ta=-20-+75"C. unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

VOO Supply voltage 4.75 5 5.25 V 

IOH High-level output current Vo=5.5V 0 100 {lA 

VOL~0.4V 0 12 mA 
IOL Low-level output current 

0 mA VOL';;:0.5V 24 

ELECTRICAL CHARACTERISTICS (Ta=-20- +75"C. unless otherwise noted) 

Symbol Parameter 

V,H High-level input voltage 

V,L Low-level input voltage 

VT+-VT- Hysteresis width 

V,O Input clamp voltage 

IOH High-level output current 

VOL Low-level output voltage 

A. B 

I'H High-level input current 
DIR.OC 

A. B 

DIR.OC 

I,L Low-level input current 

ICOH Supply current, all outputs high 

ICCL Supply current, all outputs low 

100Z Supply current. all outputs off 

* All typical values are at Vee = 5V, T a = 25°C. 

Test conditions 

Voo=4.75V 

VOO=4.75V.I,0=-.18mA 

Vcc=4.7SV. V, =O.6V. V, =2V. VOH=S.SV 

VOO=4.75V I IOL=12mA 

V,=O.6V. V,=2V I IOL=24mA 

Vco=5.2SV, V,=2.7V 

Voo=5.25V, V, =5.5V 

VOO=5.25V. V, =10V 

Voo=S.2SV, V, =0.4V 

Voo-S.25V. V,-OV. VI-4.5V 

VOO-5.25V. V, -OV. V, =4 .5V 

VOO=S.25V. V, =OV. V,=4.SV 

• MITSUBISHI 
"ELECTRIC 

Min 

2 

0.2 

Limits Unit 

-0.5- +7 V 

-0.5-+7 V 

-0.5- + 15 V 

-0.5- +7 V 

-20-+75 "C 

-65-+150 "C 

Limits 

Typ * Max 
Unit 

V 

0.6 V 

0.4 V 

-1.5 V 

100 {lA 

0.25 0.4 V 

0.35 0.5 V 

20 {lA 

20 {lA 

0.1 mA 

0.1 mA 

-0.4 mA 

48 70 mA 

62 90 mA 

64 95 mA 

2-415 



MITSUBISHI LSTTLs 

M74LS642P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED) 

SWITCHING CHARACTERISTICS (Vee=5V. Ta=25"C,unlessotherwisenoted) 

Symbol 

tpLH 
Low-ta-high level output 
propagation time 

t PHL 
High-ta-Iow level output 
propagation' time 

tpLH 
Low-ta-high level output 
propagation time 

tpHL 
High-ta-Iow level output 
propagation time 

Note 2: Measurement circuit 

INPUT Vee 

PO DUT 

50Q 

Parameter Test conditions 

From input A to output B 

From input 8 to, output A 

From input A to output B 

Fro'm input B to output A CL =45pF. RL =667 Q 

From input OC to output A 
(Note 2) 

From input DC to output B 

From input DC to output A 

From input DC to output B 

Vee OUTPUT 

(1) The pulse generator (PG) has the following 
characteristics: PAR = lMHz, tr = 6ns, tf = 
6ns, tw = 500ns, Vp = 3Vp.p, Zo = son 

(2) CL includes probe and jig capacitance. 

TIMING DIAGRAM (Reference level = 1.3V) 
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limits 

Min Typ 
Unit 

Max 

16 25 
ns 

16 25 

14 25 
ns 

14 25 

25 40 
ns 

25 40 

30 60 
ns 

30 60 



MITSUBISHI LSTTLs 

M74LS642-1P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED) 

DESCRIPTION 
The M7 4LS642-1 P is a semiconductor integrated circu it 

containing 8 bus transmitters/receivers with open collector 

inverted outputs. 

FEATURES 
• Bi-directional transmission, or separation, of two 8-bit 

data is possible. 

• Open collector outputs 
• Hysteresis provided (= 400mV typical) for input/output 

A and output/input B 

• High fan-out (10 L = 48mA) 
• Wide operating temperature range (Ta = -20-+75°C) 

APPLICATION 
General purpose, for use in industrial and consumer 

equipment. 

FUNCTIONAL DESCRIPTION 
In this device the inputs and outputs are connected 

mutUally to 2 circuits and the buffers with open collector 

inverted outputs are made two-way buffers. 

The input/output A and output/input B sections are 

provided with hysteresis for an increased noise margin. The 

input/output direction is controlled by D I R. 

When DIR is high, A is made the input pin and B the 

output pin. When DI R is low, B is made the input pin and 

A the output pin. When OC is high, both A and B are high 

and A and B are isolated. 

CIRCUIT DIAGRAM (EACH BUFFER) 

PIN CONFIGURATION (TOP VIEW) 
DATA 

DIRECTION 
CONTROL 

INPUT 

INPUTS 
IOUTPUTS 

GND 

Vee 
OUTPUT 
CONTROL 
INPUT 

OUTPUTS 
IINPUTS 

* : OPEN COLLECTOR OUTPUTS 

Outline 20P4 

The functions and pin connections of this device are 

identical to those of M74LS640-1P but since open collector 

outputs are provided, the high-level output impedance can 

be freely selected with an external load resistor. 

r-+----i--------O~-_+++~ TO OTHER BUFFERS 

DATA 

g6%~CRT6~N DIR o--M--:!~"'{ t-~t-H-4-+C B OUTPUT/INPUT 

INPUT 

L-~--~~~--~--r----~~-+-4---~~-~~ GND 
L-______ ~------_ TO OTHER BU"FFERS 

• MITSUBISHI 
.... ELECTRIC 

UNIT: Q 
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MITSUBISHI LSTTLs 

M74LS642-1P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED) 

FUNCTION TABLE (Note 1) 

00 DIR 

L L 

L H 

H X 

Note 1: I : Input pin 

(5 : Output (inverted) pin 

X : Irrelevant 

A B 

0 I 

I 0 

H H 

MAXIMUM ABSOLUTE RATINGS (Ta=-20-+75"C. unless otherwise noted) 

Symbol Parameter Conditions 

Vec Supply voltage 

I A. B 
V, I nput voltage 

I DIR.OO 

Vo Output voltage High-level state 

Topr Operating free-air ambient temperature range 

TS19 Storage temperature range 

RECOMMENDED OPERATING CONDITIONS (Ta = -20- +75"C. unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vcc Supply voltage 4.75 5 5.25 V 

IOH High-level output current Vo=5.5V 0 100 /1A 

VOL~0.4V 0 12 mA 
IOL Low-level output current 

VOL';:0.5V 0 48 rnA 

ELECTRICAL CHARACTERISTICS(Ta = -20- +75"C. unless otherwise noted) 

Symbol Parameter 

V,H High-level input voltage 

V,L Low-level input voltage 

VT + -VT- Hysteresis width 

V'C Input clamp voltage 

IOH High-level output current 

VOL Low-_Ievel output voltage 

A. B 

IIH High-level input current 
DIR.OO 

A. B 

DIR.OO 

IlL Low-level input current 

ICCH Supply current. all outputs high 

ICCL Supply current, all outputs low 

Iccz Supply current. all outputs off 

* All typical values are at Vcc= 5V. Ta = 25"C 
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Test conditions 

Vcc=4.75V 

Vcc=4.75V. I,c= - 18,rnA 

Vcc=4.75V. V, =O.6V. V, =2V. Vo=5.5V 

IOL=12rnA 
VCC=4.75V 

IOL=24rnA 
V,=0.6V. V,=2V 

IOL=48rnA 

Vcc=5.25V. V,=2.7V 

Vcc=5.25V. V, = 5.5V 

VCC=5.25V. V, =10V 

VCC=5.25V. V, =0.4V 

Vcc=5.25V. VI.=OV. V, =4.5V 

Vcc=5.25V. V,=OV. V,=4.5V 

VCC=5.25V. V, =OV. VI =4.5V 

.MITSUBISHI 
.... ELECTRIC 

Min 

2 

0.2 

Limits Unit 

-0.5-+7 V 

-0.5-+7 V 

-0.5-+15 V 

-0.5-+7 V 

-20-+75 "C 

-65-+150 "C 

Limits 

Typ * Max 
Unit 

V 

0.6 V 

0.4 V 

-1.5 V 

100 /1A 

0.25 0.4 V 

0.35 0.5 V 

0.4 0.5 V 

20 /1 A 

20 /1A 

0.1 rnA 

0.1 mA 

-0.4 rnA 

48 70 rnA 

62 90 rnA 

64 95 rnA 



MITSUBISHI LSTTLs 

M74LS642-1P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED) 

SWITCHING CHARACTERISTICS (Vee=5V. Ta=25'C. unless otherwise noted) 

Symbol Parameter Test conditions 

t PLH 
Low-to-high-Ievel output From input A to output B 

propagation time From input B to output A 

t pHL 
High-ta-Iow level outpout From input A to output B 

propagation time 

Low-ta-high level output 
t pLH 

propagation time 

tpHL 
High-to-Iow-Ievel output 
propagation time 

Note 2: Measurement circuit 

INPUT Vee 

PG DUT 

50Q 

·From input B to output A 

From input OC to output A 
CL =45pF. RL =667 Q(Note 2) 

From input OC to output B 

From input DC to output A 

From input OC to output B 

Vee OUTPUT 

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

PAR = lMHz, tr = 6ns. tf = 6ns, tw '" 500n5. 

Vp = 3Vp_p, Zo = son. 
(2) CL includes probe and jig capacitance. 

TIMING DIAGRAM (Reference level = 1.3V) 

A. B(INPUT) --f- tr 
B. A (OUTPUT) I \ 

~·---ttP:H 
B. A(OUTPUT) 

• MITSUBISHI 
.... ELECTRIC 

Limits 
Unit 

Min Typ Max 

16 25 
ns 

16 25 

14 25 
ns 

14 25 

25 40 
ns 

25 40 

30 60 
ns 

30 60 
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MITSUBISHI LSTTLs 

M74LS643P 

OCTAL BUS TRANSCEIVER WITH 3·STATE OUTPUT 

DESCRIPTION 
The M74LS643P is a semiconductor integrated circuit con­
taining 8 bus transmitter/receiver circuits with inverted and 
non-inverted outputs. 

FEATURES 
• Bi-directional transmission or separation of two 8 bit 

data is possible. 
• Hysteresis provided (width = 400mV typical) for input/ 

output A and output/input B 
• High fan-out (IOL = 24mA, IOH = -15mA) 
• Wide operating temperature range. (T a = -20 - +75°C) 

APPLICATION 
General purpose, for use in industrial and consumer equip­
ment. 

FUNCTIONAL DESCRIPTION 
The inputs and outputs of the two buffer circuits with 3-
state outputs are connected together to form bi-directional 
buffers. 

The input sections of input/output A and output/input 
B have been designed with hysteresis characteristics for 
increased noise margin. The input/output direction is con­
trolled by D I R_ 

When DI R is high then A is the input pin and B is the 
output pin. When D I R is low then B is input pin and A is 
the output pin. 

When output control input OC is high, both A and Bare 
put in the high-impedance state so the buffers are isolated. 

A device, M74LS643-1P, having the same pin connec­
tions and functions except the value of IOL (= 48mA) has 
been provided. 

CIRCUIT DIAGRAM (Each buffer) 

PIN CONFIGURATION (TOP VIEW) 

DATA 
DIRECTION 

CONTROL 
INPUT 

INPUTS! 
OUTPUTS 

Vee 

GND 

Outline 20P4 

r---~~~~--~----~----------~--~--~~~----~------~vee 

OUTPUT 
CONTRDL OC O-rl----.. ... >-I 

INPUT 

OUTPUT 
CONTROL 
INPUT 

OUTPUTS! 
INPUTS 

r---+-----~----------~~--------~+---TOOTHER 

DATA 
DIRECTION DIR o-.-+---.IlH-{ 

CONTROL 
INPUT 

BUFFERS 

"'-~'--'-"'--+-J.......<:J B OUTPUT!INPUT 

~4-----+-+-~----+------t---------+-+~~~~~----+-~~--~GND 

2-420 

~----------------~---"-----------'--- TO OTHER 
BUFFERS 

• MITSUBISHI 
.... ELECTRIC 

UNIT:n 



MITSUBISHI LSTTLs 

M74LS643P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT 

FUNCTION TABLE INotell 

OC DIR A 

L L 0 

L H I 

H X Z 

Notel: I: Input pin 
0: Output {non-inverted outputl pin 
B: Output (inverted output) pin 
Z: High impedance (A. B separated) 
X: Irrelevant 

8 

I 

0 

Z 

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

Symbol Parameter Conditions 

Vee Supply voltage 

Input voltage l A, S 
VI 

I DIR,OC 

Vo Output voltage Off state 

T opr Operating free-air ambient temperature range 

Tstg Storage temperatu re range 

RECOMMENDED OPERATING CONDITIONS (Ta=-20-+75"C.unlessotherwisenoted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vee Supply voltage 4.75 5 5.25 V 

High-level output current 
VOH~2 .4V 0 -3 mA 

IOH 
VOH~ 2V 0 -15 rnA 

Low-level output current 
VOL;i;0.4V 0 12 rnA 

IOL 
VOL;i;0.5V 0 24 rnA 

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

Symbol Parameter Test conditions 

VIH Hi,gh.level input voltage 

VIL Low-Jevel input voltage 

VT+ -VT- Hysteresis width Vee=4.75V 

V'C InPl:lt clamp voltage Vce=4.75V,lle--18mA 

Vee=4.75V 10H=- 3mA 
VOH High-level output voltage 

VI=0.6V, VI=2V IOH=-15mA 

Vec=4.75V IOL=12mA 
VOL Low-level output voltage 

IOL=24mA VI=0.6V, V,=2V 

IOZH Off-state high-level output current Vee=5.25V, VI=0.6V, VI=2V, VO=2.7V 

IOZL Orf-stat~ low-lev~1 output current Vec=5.25V, VI=0.6V, VI=2V, Vo=0.4V 

A,S 

DIR,OC 
Vee=5.25V, VI=2.7V 

IIH High-level input current 
A,S Vee=5.25V, VI=5.5V 

DIR,OC Vee=5.25V, VI=10V 

IlL Low-level input current Vee=5.25V, VI=0.4V 

los Short-circuit output current (Note 2) Vee=5.25V, VO=OV 

leeH Supply current, all outputs high Vee=5.25V, VI=OV, VI=4.5V 

leeL Supply current, all outputs low Voe=5.25V, VI=OV, VI=4.5V 

leez Supply current, all outputs off Vee=5.25V, VI-OV, VI-4.5V 

*: All tYPical values are at Vee = 5V. Ta = 25°C. 

Note 2: All measurements shoul~ be done quickly, and not more than one output should be shorted at a time. 

• MITSUBISHI 
;"'ELECTRIC 

Min 

2 

0.2 

2.4 

2 

-40 

Limits Unit 

-0.5- +7 V 

-0.5- + 5.5 V 

-0.5- + 15 V 

-0.5-+5.5 V 

-20-+75 "C 

-65-+150 "C 

Limits 
Unit 

Typ * Max 

V 

0.6 V 

0.4 V 

-1.5 V 

3.4 V 

V 

0.25 0.4 V 

0.35 0.5 V 

20 "A 
-400 "A 

20 "A 
20 "A 

0.1 mA 

0.1 mA 

-0.4 mA 

-225 rnA 

48 70 rnA 

62 90 rnA 

64 95 mA 
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MITSUBISHI LSTTLs 

M74LS643P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT 

SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25"C,unlessotherwisenoted) 

Limits 
Symbol Parameter Test conditions Unit 

Min Typ Max 

t pLH 
Low-ta-high level output From input A to output B 8 10 
propagation time From input B to output A 

ns 
8 10 

From input A to output B 
CL=45pF (Note 3) 

t PHL 
High-ta-Iow level output 12 15 

propagation time From input B to output A 
ns 

12 15 

Low output enable time 
From input OC to output A 25 40 

tPZL From input OC to output B 
ns 

AL = 667Q CL = 45pF 25 40 

High output enable time 
From input DC to output A (Note 3) 23 40 

ns tPZH From input DC to output 8 

Low output disable time 
From input DC to output A 

t PLZ From input OC to output 8 AL.=667Q 

High output disable time 
From input DC to output A 

tpHZ From input OC to output B 

Note 3: Measurement circuit 

INPUT Vee 

Parameter SWl 

tPZH Open 

PG OUT t PZL Closed 

t PLZ Closed 

5012 
t PHZ Closed 

23 40 

17 25 
ns 

CL= 5pF 17 25 

(Note 3) 19 25 
ns 

SW2 

Closed 

Open 

Closed 

Closed 

19 25 

(1) The pulse gE!nerator (PG) has the following 
characteristics: PRR "" 1MHz, tr = 6ns, tf = 
6ns. tw = 500ns,Vp = 3Vp.p. Zo = 50n 

(2) All diodes are high speed switching diodes 
(t,,"; 4ns). 

(3) CL includes probe and jig capacitance. 

TIMING DIAGRAM (Reference level = 1.3V) 

A, 8 (INPUT) 

8 (OUTPUT) 

A (OUTPUT) 

A, 8 (OUTPUT) 

A, 8 (OUTPUT) 

2-422 
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MITSUBISHI LSTTLs 

M74LS643·1P 

OCTAL BUS TRANSCEIVER WITH 3·STATE OUTPUT 

DESCRIPTION 
The M74LS643-1P is a semiconductor integrated circuit 

containing 8 bus transmitters/receivers with inverted and 
non-inverted outputs_ 

PIN CONFIGURATION (TOP VIEW) 

FEATURES 
• Bi-directional transmission, or separation, of two 8-bit 

data is possible_ 

• Hysteresis provided (= 400m V typical) for input/output 

A and output/input B 

• High fan-out (lOL = 48mA, IOH = -15mAl 
• Wide operating temperatu re range (T a = -20-+75° Cl 

APPLICATION 
General purpose, for use in industrial and consumer 

DATA 
DIRECTION 

CONTROL 
INPUT 

INPUTS 
/OUTPUTS 

equipment. GND 

FUNCTIONAL DESCRIPTION 
In this device the inputs and outputs are mutually 

connected and the buffers with non-inverted outputs and 

the buffers with 3-state inverted outputs are made two-way 

buffers. 

The input/output A and output/input B input sections 

are provided with hysteresis for an increased noise margin. 

The input/output direction is controlled by D I R. 

When DI R is high, A is made the input pin and B the 

output pin. When DI R is low, B is made the input pin and 

A the output pin_ When output control input OC is high, 

both A and B are put in the high-impedance state and A 

and B are isolated. 

CIRCUIT DIAGRAM (EACH BUFFER) 

Vee 

Outline 20P4 

OUTPUT 
CONTROL 
INPUT 

OUTPUTS 
/INPUTS 

r-----~~~~~----~------------~~--~--~~--~------~ Vee 

OUTPUT 
CONTROL 0 C 0-.-+-.1 .... '-1. 
INPUT 

r---+-----~----------~~--------~----TOOTHER 

BUFFERS 

DATA 

ggiJ'TCRT6~N 0 I R ()-jH--d't-+-{. ~-..t'-t...,...>--_oB OUTPUT/INPUT 

INPUT 

L-4-----~4-~----~----~--------~~--+-~_+_+----~~-----oGND 

L-________________ ~~------------___ TOOTHER 

BUFFERS 
UNIT: Q 
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MITSUBISHI LSTTLs 

M74LS643-1P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT 

FUNCTION TABLE (Note 11 

DC DIR 

L L 

L H 

H X 

Note 1: I : Input pin 

o : Output (non-inverted) pin 

'0 : Output (inverted) pin 

Z : High·impedance (A, 8 are isolated) 
X : Irrelevant 

A 8 

0 I 

I 0 

Z Z 

ABSOLUTE MAXIMUM RATINGSCTa=-20-+75L:, unless otherwise noted) 

Symbol Parameter Conditions 

Vee Supply voltage 

I A, B 
VI I nput voltage 

I DIR, CO 

Vo Output voltage Off-state 

Topr Operating free-air ambient temperature range 

Tstg Storage temperature range 

RECOMMENDED OPERATING CONDITIONS (Ta=-20-+75"O, unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vee Supply voltage 4,75 5 5,25 V 

High-level output current 
VOH~2.4V 0 -3 mA 

IOH 
VOH~ 2V 0 -15 mA 

VOL~0.4V 0 12 mA 
IOL L9w-level output current 

VOL;;;0.5V 0 48 mA 

ELECTRICAL CHARACTERISTICS (Ta=-20-+75L:, unless otherwise noted) 

Symbol Parameter Test conditions 

VIH High-level input voltage 

VIL Low-level input voltage 

VT+-VT- Hysteresis width Vee=4.75V 

V,e Input clamp voltage Vee=4.75V, I,e= -18mA 

Vee=4.75V IOH=-3mA 
VOH High-level output voltage 

V, =0,6V, V, =2V IOH= -15mA 

IOL=12mA 

VOL Low-level output voltage 
Vee=4.75V 

IOL=24mA 
VI=0,6V, V,=2V 

IOL=48mA 

IOZH Off-state high-level output current Vcc=5.25V, V, =O.6V, V, =2V, Vo=2.7V 

10ZL Off-state low-level output current Vce=5.25V, V, =0.6V, V, =2V, Vo=0.4V 

A, B 

DIR, DC 
Vee= 5.25V, V, = 2. 7V 

I'H High-level input current 
A, B Vee=5.25V, V, =5.5V 

DIR, DC Vee=5,25V, V, = 10V 

I'L Low-level input current Vee=5.25V, V, =0.4V 

los Short-circuit output current (Note 2) Vec=5,25V, Vo= a V 

leeH Supply current, all outputs high Vec=5.25V, V, = a V, V, =4.5V 

leeL Supply current, all outputs low Vee=5.25V, V, = a V, V, =4.5V 

leez Supply current, all outputs off Vee=5.25V, v,=OV, V,=4.5V 

*.: All typical va'ues are at Vee = 5V, Ta = 25L: 

Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time. 

2-424 
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Min 

2 

0.2 

2.4 

2 

-40 

Limits Unit 

-0,5- +7 V 

-0,5-+5,5 V 

-0,5-+15 V 

-0,5-+5,5 V 

-20-+75 L: 

-65-+150 L: 

Limits 
Unit 

Typ * Max 

V 

0,6 V 

0.4 V 

- 1.5 V 

3.4 V 

V 

0.25 0.4 if 
0.35 0.5 V 

0.4 0.5 V 

20 J.'.A 

-400 J.'.A 

20 J.'.A 

20 J.'.A 

0.1 mA 

0.1 mA 

-0.4 mA 

-225 mA 

48 70 mA 

62 90 mA 

64 95 mA 



MITSUBISHI LSTTLs 

M74LS643-1P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT 

SWITCHING CHARACTERISTICS (Vcc=5V. Ta=25·C. unless otherwise noted) 

Symbol Parameter Test conditions 

t PLH 
Low-to-high-Ievel output From input A to output B 

propagation time From input B to output A 
CL=45pF INote 3) 

t pHL 
High-ta-Iow level output From input A to output B 

propagation time From input 8 to output A 

Low-level output enable" From input DC to output A 
tPZL time From input OCto output B 

RL=667Q CL=45pF 
High-level output enable From input OCto output A 

tpZH time From input OCto output B 

Low-level output disable From inputOe to output A 
tpLZ time From inputOOto output B 

RL=667Q CL=5pF 
High-level output disable From inputOCto output A 

tpHZ time From input OCto output B 

Note 3: Measurement circuit 

INPUT Vee 

Symbol SWl SW2 

t PZH Open Closed 

PG OUT tPZL Closed Open 

t PLZ Closed Closed 

SOQ 

-1 SW2 

t PHZ Closed Closed 

TIMING DIAGRAM (Reference level = 1.3V) 

A. B (INPUT) 

B (OUTPUTI 

A IOUTPUT) 

A. B (OUTPUT) 

A. B (OUTPUT) 

• MITSUBISHI 
.... ELECTRIC 

Limits 
Unit 

Min Typ Max 

8 10 

8 10 

12 15 

12 15 

25 40 

40 
INote3) 

25 

23 40 

23 40 

17 25 

(Note 3) 
17 25 

19 25 

19 25 

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

characteristics: 

PRR::: 1 MHz, tr ::: 6ns, tf ::: 6ns, tw ::: 500ns, 

Vp 0 3Vp_p • Zo" 50n. 
(2) All diodes are switching diodes (t rr ~4ns). 

(3) CL includes probe and jig capacitance. 

ns 

ns 

ns 

ns 

ns 

ns 
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MITSUBISHI LSTTLs 

M74LS644P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT 

DESCRIPTION 
The M74LS644P is a semiconductor integrated circuit con­
taining B bus transmitter/receiver circuits with inverted, 
non-inverted open collector outputs. 

FEATURES 
• Bi-directional transmission or separation of two 8 bit 

data is possible. 
• Open collector outputs 
• Hysteresis provided (width = 400mV typical) for input/ 

output A and output/input B 
• High fan·out (IOL = 24mA) 
• Wide operating temperature range. (T a = -20 ~ + 75°C) 

APPLICATION 
General purpose,' for use in industrial and consumer equip­
ment. 

FUNCTIONAL DESCRIPTION 
The inputs and outputs of the buffer'circuits with open col­
lector outputs are connected together to form bi·directional 
buffers. The input sections of input/output A and output/ 
input B have been designed with hysteresis characteristics 
giving increased noise margin. The input/output direction 
is controlled by DI R. 

When DI R is high then A is the input pin and B is the 
output pin. When D I R is low then Bis input pin and A is 
the output pin. When output control input OC is high, A 
and B become high so the buffers are isolated. 

Open collector outputs are provided, so the high-level 
output impedance can be freely selected with external load 
resistors. 

CIRCUIT DIAGRAM (Each buffer) 

PIN CONFIGURATION (TOP VIEW) 

DATA 
DIRECTION DIR -+ 1 

CONTROL 
INPUT 

INPUTS/ 
OUTPUTS 

GND 

Vec 
OUTPUT 
CONTROL 
INPUT 

OUTPUTS/ 
INPUTS 

*: OPEN COLLECTOR OUTPUTS 

Outline 20P4 

The functions and' pin connections of this IC are identi­
cal to those of M74LS643P. 

A device, M74LS644-1 P, having the same pin connec­
tions and functions except the value of IOL (= 48mA) has 
been provided. 

r---~~~~--~----~----------~--~--~-t-t----t--ovee 
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OUTPUT 
CONTROL ooo-t+---f-.... -t 

INPUT 

2.4k 

DATA 

Db~~~T~g~ DIR 0-M--;I'->-t 
INPUT 

INPUT/ 
OUTPUT 

A ~-rt-;;e-...., 

.----j------+------------....... -----Hr-t- TO OTHE R BU F FE RS 

2k 

..... ~-'l~I--+--o B OUTPUT/INPUT 

L-~----~~~----~----~------....... ~~--t_----~~~~~GND 
L..... ____________ ~>___ ____________ • TO OTHER BUFFERS 
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MITSUBISHI LSTTLs 

M74LS644P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT 

FUNCTION TABLE INotell 

OC DIR A 

L L 0 

L H I 

H X H 

Note1: I: Input pin 
0: Output (non-inverted output) pin 

0: Output (inverted output) pin 

X; Irrelevant 

B 

I 

0 

H 

ABSOLUTE MAXIMUM RATINGS (Ta=-20-+75'C. unless otherwise noted) 

Symbol Parameter Conditions 

Vee Supply voltage 

VI Input voltage I A. B 

I DIR.OC 

Va Output voltage High-level state 

Topr Operating free-air ambient temperature range 

Tstg Storage temperature range 

RECOMMENDED OPERATING CONDITIONS (Ta= -20- +75'C. unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vee Supply voltage 4.75 5 5.Z5 V 

IOH High-level output current Vo=5.5V 0 100 "A 

VOL;"i;0.4V . ° 1 Z rnA 
IOL Low-level output current 

VOL;"i;0.5V 0 24 rnA 

ELECTRICAL CHARACTERISTICS (Ta=-20- +75'C. unless otherwise noted) 

Symbol Parameter 

VIH High-level output voltage 

VIL Low-level output voltage 

VT+-VT- Hysteresis width 

VIC Input clamp voltage 

IOH High-level output current 

VOL Low-level output voltage 

A. B 

DIR.OC 
IIH High-,Ievel input current 

A. B 

DIR.OC 

IlL Low-level input current 

leeH Supply current, all outputs high 

leeL Supply current, all outputs low 

loez Supply current, all outputs off 

* : All tYPical values are at VCC = 5V, T a = 25°C. 

Test conditions 

Veo=4.75V 

Vee=4.75V.lle=-18rnA 

Vee=4. 75V. VI=0.6V.VI=ZV.Vo=5.5V 

Vee=4.75V I IOL=lZrnA 

VI=0.6V. VI=ZV I IOL=Z4rnA 

Veo=5.2SV. VI=2.7V 

VOO=5.Z5V. VI=5.5V 

Veo=5.25V. V,=10V 

Vee=5.Z5V. VI=0.4V 

Voo=5.Z5V. VI=O,v. VI=4.5V 

Vee=5.Z5V. VI=OV. VI=4.5V 

Vee=S.Z5V. VI=OV. VI=4.5V 

• MITSUBISHI 
~ELECTRIC 

limits Unit 

-0.5- +7 V 

-0.5-+7 V 

--0.5-+15 V 

-0.5- +7 V 

-ZO-+75 ·C 

-65-+150 ·c 

Limits 
Unit 

Min Typ * Max 

Z V 

0.6 V 

O.Z 0.4 V 

-1.5 V 

100 "A 
0.Z5 0.4 V 

0.35 0.5 V 

ZO "A 
20 "A 

0.1 rnA 

0.1 rnA 

-0.4 rnA 

48 70 rnA 

6Z 90 rnA 

64 95 rnA 
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MITSUBISHI LSTTLs 

M74LS644P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT 

SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25'C, unless otherwise noted) 

Symbol 

Low-ta-high level output 
tpLH propagation time 

High-ta-Iow level output 
t PHL propagation time 

t pLH 
Low-ta-high level output 
propagation time 

High-ta-Iow level output 
t PHL propagation time 

Note2: Measurement circuit 

INPUT Vee 

PO OUT 

50Q 

Parameter Test conditions 
Min 

From input A to output B 

From input 8 to output A 

From input A to output B 

From input B to output A 
CL=45pF, RL=667 Q 

From input DC to output A 

From input OC to output B (Note 2) 

From input DC to output A 

From input OC to output B 

Vee OUTPUT 

RL 

rCL 

(1) The pulse generator (PG) hils the following 

characteristics: PR R = 1 MHz, tr = 6ns, tf = 

6ns, tw = 500ns, Vp = 3Vp_p, Zo = 50n 
(2) CL includes probe and jig capacitance. 

TIMING DIAGRAM (Reference level = 1.3V) 

A, B (INPUT) 

B (OUTPUT) 

A (OUTPUT) 

A, B (OUTPUT) 
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Limits 
Unit 

Typ Max 

16 25 
ns 

20 25 

14 25 
ns 

15 25 

25 40 
ns 

25 40 

30 60 
ns 

3,0 50 



MITSUBISHI LSTTLs 

M74LS644-1P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT 

DESCRIPTION 
The M74LS644-1 P is a semiconductor integrated circuit 

containing 8 bus transmitters/receivers with open collector 

inverted and non-inverted outputs. 

FEATURES 
• Bi-directional transmission, or separation, of two 8-bit 

data is possible. 

• Open collector outputs 
• Hysteresis provided (= 400mV typical) for input/output 

A and output/input B 

• High fan·out (10 L = 48mA) 

• Wide operating temperature range (Ta = -20-+75°C) 

APPLICATION, 
General purpose, for use in industrial and consumer 

equipment. 

FUNCTIONAL DESCRIPTION 
In this device the inputs and outputs are connected 

mutually and the buffers with open collectors inverted 

outputs and the buffers with the non-inverted outputs are 

made two-way buffers. the input/output A and output/ 

input B input sections are provided with hysteresis for an 

increased noise margin. The input/output direction is 

controlled by 01 R. 
When OIR is high, A is made the input pin and B the 

output pin. When 0 I R is low, B is made the input pin and 

CIRCUIT DIAGRAM (EACH BUFFER) 

PIN CONFIGURATION (TOP VIEW) 
DATA 

DIRECTION 
CONTROL 

INPUT 

INPUTS 
IOUTPUTS 

OUTPUT 
CONTROL 
INPUT 

OUTPUTS 
IINPUTS 

*: OPEN COLLECTOR OUTPUTS 

Outline 20P4 

A the output pin. When OC is high, both A and B are high, 
and A and B are 'isolated. 

The functions and pin connections of this device are 

identical to those of M74LS643-1 P but since open collector 

outputs are provided, the high-level output impedance can 

be freely selected with an external load resistor. 

r---~--~~--~----~----------~--~--~~~----~-o Vee 

OUTPUT 
CONTRO L 0 C o--.-+--.I .... -l 
INPUT 

r---f-------+-------------------t-i--t-~ TO OTH E R BU F FE RS 
2Ak 

DATA 

g6RNEg6~N 0 IR o-<rl-oI'It---I--t __ '*I'--!-r<'---t-'() B OUTPUT liN PU T 

INPUT 

~~--~'--~4-----~----1_------~-4~--+-----~~'----L-~GND 

L_ ____________ ---' ______________ ~ TO OTH E R BUF F E RS 

• MITSUBISHI 
"'ELECTRIC 

UNIT: Q 
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MITSUBISHI LSTTLs 

M74LS644-1P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT 

FUNCTION TABLE INotell 

OC DIR 

L L 

L H 

H X 

Note 1: I : Input pin 

o : Output (non-inverted) pin 

o : Output (inverted) pin 

X : Irrelevant 

A B 

0 I 

I 0 

H H 

ABSOLUTE MAXIMUM RATINGS (Ta=-20-+75'C. unless otherwise noted) 

Symbol Parameter Conditions 

Vee Supply voltage 

VI Input voltage L A. B 

I DIR.OC 

Vo Output voltage High-level state 

Topr Operating free-air ambient temperature range 

Tstg Storage temperature range 

RECOMMENDED OPERATING CONDITIONS (Ta=-20-+75'C. unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vee Supply voltage 4.75 5 5,25 V 

IOH High-level output current Vo=5.5V 0 100 /1A 

VOL~0.4V 0 12 mA 
IOL LOW-level output current 

VOL~O .5V 0 48 mA 

ELECTRICAL CHARACTERISTICS (Ta=-20-+75'C. unlessotherwisenoted) 

Symbol Parameter 

VIH High-level input voltage 

VIL Low-level input voltage 

VT+-VT- Hysteresis width 

VIO Input clamp voltage 

IOH High-level output current 

VOL Low-level output voltage 

A. B 

pIR.OC 
IIH High-level input curr~nt 

A. B 

DIR.OC 

IlL Low-level input current 

IOOH Supply current, all outputs high 

IOOL Supply current, all outputs low 

looz Supply current, all outputs off 

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

2-430 

Test conditions 

Voo=4.75V 

Voo=4.75V.llo=-18mA 

VOO=4. 75V. VI=0.6V.VI=2V.VO=5.5V 

IOL=12mA 
VOO=4.75V 

IOL=24mA 
VI=0.6V. VI=2V 

IOL=48mA 

VOO~S.25V. VI=2.7V 

VOO=5.25V. VI=5.5V 

Voo=5.25V. VI=10V 

Voo-S.25V. VI-Q.4V 

VOO-5.2SV. VI-OV. VI-4.5V 

VOO=5.25V. VI=OV.VI=4.5V 

Voo=5.25V. VI=OV. VI=4.SV 

• MITSUBISHI 
..... ELECTRIC 

Min 

2 

0.2 

Limits Unit 

-0.5-+7 V 

-0.5-+7 V 

-0.5-+15 V 

-0.5-+7 V 

-20-+75 'c 
-65-+150 'c 

limits 

Typ * Max 
Unit 

V 

0.6 V 

0.4 V 

-1.5 V 

100 /1 A 

0.25 0.4 V 

0.35 0.5 V 

0.4 0.5 V 

20 /1 A 

20 /1 A 

0.1 mA 

0.1 mA 

-0.4 mA 

48 70 mA 

62 90 mA 

64 95 mA 



MITSUBISHI LSTTLs 

M74LS644-1P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT 

SWITCHING CHARACTERISTICS (Vcc=5V. T a =25'C, unlessotherwisenoted) 

Symbol Parameter 
Limits 

Test conditions 
Min Typ 

t pLH 
Low-to-high-Ieveloutput From input A to output 8 16 

propagation time From input B to output A 20 

t pHL 
High-ta-Iow level output From input A to output 8 14 

propagation time From input B to outputA 15 
CL=45pF, RL=667Q INote 2) 

t PLH 
Low-ta-high level outpout From inputCC to output A 25 

propagation time From inputOCto outputS 25 

t pHL 
High-to-Iow-Ievel outpout From input 0 C to output A 30 

propagation time From input 0 C to output B 30 

Note 2: Measurement circuit 

INPUT Vee Vee OUTPUT 

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

PG DUT 

50Q 

PR R =: 1 MHz. tr =: 6ns, tf =: 6ns, tw =: 500n5, 

Vp " 3Vp.p. Zo " 50n. 
(2) CL includes probe and jig capacitance. 

TIMING DIAGRAM (Reference level = 1.3V) 

A, BIINPUT) 

BIOUTPUT) 

AIOUTPUT) 

A, BIOUTPUT) 
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Max 
Unit 

25 
ns 

25 

25 
ns 

25 

40 
ns 

40 

60 
ns 

50 
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MITSUBISHI LSTTLs 

M74LS645P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 

DESCRIPTION 
The M74LS645P is a semiconductor integrated circuit con­
taining 8 bus transmitter/receiver circuits with non-inverted 
outputs. 

FEATURES 
• Bi-directional transmission or separation of two 8 bit 

data is possible. 
• Hysteresis provided (width = 400mV typical) for input/ 

output A and output/input B ' 
• 'High fan-out (IOL = 24mA, IOH = -15mA) 
• Wide operating temperature range (T a = -20 - + 75°C) 

APPLICATION 
General purpose, for use in industrial and consumer equip­
ment. 

FUNCTIONAL DESCRIPTION 
The inputs and outputs of the buffer circuits with 3-state 
outputs are connected together to form bi-directional 
buffers. 

The input sections of input/output A and output/input 
B have been designed with hysteresis characteristics for 
increased noise margin. The input/output direction is con­
trolled by DI R. 

When DIR is high then A is the input pin and B is the, 
output pin. When D I R is low then B is input pin and A is 
the output pi n. 

When output control input OC is high, both A and B 
are put in the high-impedance state so the. buffers are 
isolated. 

CIRCUIT DIAGRAM (Each buffer) 

OUTPUT 
CONTROL oc o-....+~~--l' 

INPUT 

PIN CONFIGURATION (TOP VIEW) 

DATA 
DIRECTION 

CONTROL 
INPUT 

INPUTSI 
OUTPUTS 

Outline 20P4 

OUTPUT 
CONTROL 
INPUT 

OUTPUTSI 
INPUTS 

A device, M74LS645-1P, having the same pin connec­
tions and functions except the value of IOL (= 48mA) has 

been provided. 

rl---t-----w~-----++-+-- ~~F~l~~R 
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MITSUBISHI LSTTLs 

M74LS645P 

OCTAL BUS TRANSCEIVER WITH 3·STATE OUTPUT (NON INVERTED) 

FUNCTION TABLE (Notel) 

OC DIR 

L L 

L H 

H X 

Notel: I: Input pm 
0: Output (non-inverted output) pin 
Z: High impedance (A. B separated) 

X: Irrelevant 

A B 

0 I 

I 0 

Z Z 

ABSOLUTE MAXIMUM RATINGS (Ta= -20-+7S"C,unless otherwise noted) 

Symbol Parameter Conditions 

VCC Supply voltage 

Input voltage I A, B 
VI 

I DIR,OC 

Vo Output voltage Off state 

T opr Operating free-air ambient temperature range 

TsIg Storage temperature range 

RECOMMENDED OPERATING CONDITIONS (Ta=-20- +75"C,unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vee Supply voltage 4,75 5 5.25 V 

VOH62.4V 0 -3 mA 
10H High-level output current 

VOH62V 0 -15 rnA 

VOl;5;O.4V 0 12 mA 
10L Low-level output current 

VOL"; 0,5V 0 24 mA 

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

Symbol Parameter Test conditions 

VIH High-level input voltage 

VIL Low-level .input voltage 

VT+ -VT- Hysteresis width Vee=4,75V 

Vie Input clamp voltage Vee=4, 75V, Ile= -18mA 

Vee=4,75V IOH=-3mA 
VOH High-level output voltage 

VI =0,6V, VI =2V 10H= -15mA 

Low-level output voltage Vce=4,75V IOL=12mA 
VOL 

VI=0,6V, V,=2V 10l =24mA 

10ZH Off-state high-level output current Vcc=5,25V, V, =O,6V, V, =2V, Vo=2,7V 

10ZL Off-state low-level output current Vcc=5.25V, V, =0,6V, V, =2V, Vo=0.4V 

A, B 

High-level input DIR,OC 
VCC= 5.25V. V,~2.7V 

IIH current 
A,B Vec=5.25V, VI =5,5V 

DIR,OC Vee=5,25V, VI =10V 

IlL Low-level input current Vec=5.25V, VI =0,4V 

lOS Short-circuit output current (Note 2) Vec= 5,25V, VO= 0 V 

leCH Supply current. all outputs high Vee=5.25V, VI = 0 V, VI =4,5V 

leel Supply current. all outpus low Vee=5,25V, V, = 0 V, V, =4,5V 

Icez Supply current. all outputs off Vee=5.25V, V, = OV, V, =4,5V 

*: All typical values are at Vee = 5V. T a = 25°C. 
Note 2: All measurements should be done quickly. and not more than one output should be shorted at a time . 

• . MITSUBISHI 
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Min 

2 

0,2 

2,4 

2 

-40 

Limits Unit 

-0.5- +7 V 

-0,5- +5,5 V 

-0,5- + 15 V 

-0.5- +5,5 V 

-20- +75 "C 

-65- +150 'C 

Limits 
Unit 

Typ * .Max 

V 

0,6 V 

0,4 V 

-1.5 V 

3.4 V 

V 

0,25 0,4 V 

0,35 0.5 V 

20 J.lA 

-400 J.lA 

20 J.lA 

20 J.lA 

0,1 mA 

0,1 mA 

-0.4 mA 

-225 mA 

48 70 mA 

62 90 mA 

64 95 mA 
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MITSUBISHI LSTTLs 

M74LS64SP 

OCTAL BUS TRANSCEIVER WITH 3·STATE OUTPUT (NONINVERTED) 

SWITCHING CHARACTERISTICS (Vee=5V. Ta=25"C. unless otherwise noted) 

Limits 
Parameter Symbol Test conditions Unit 

Min Typ Max 

t pLH 
Low-ta-high level output From input A to output B 12 15 
propagation time 

ns 
From input B to output A 12 15 

CL=45pF (Note 3) 

tpHL 
High-to-Iow level output From input A to output B 12 15 
propagation time 

ns 
From input B to output A 12 15 

t PZL Low output enable time 
From input ac to output A 25 40 

ns 
From input OC to output B 

RL=667Q • . CL=45pF 
25 40 

tpZH 
From input DC to output A 

(Note 3) 
23 40 

High outputenable time ns 
From input ac to output B 23 40 

tpLZ 
From input ac to output A 17 25 

Low output disable time ns 
From input OC to output B 

RL=667 Q. CL=5pF 
17 25 

tpHZ 
From input DC to output A (Note 3) 19 25 

High output disable time ns 
Frort:l input ac to output B 

Note 3: Measurement circuit 

INPUT Vee 

Parameter SWI SW2 

t PZH Open Closed 

PG DUT t PZL Closed Open 

t PLZ Closed Closed 

50Q 
t PHZ Closed Closed 

TIMING DIAGRAM (Reference level = 1.3V) 

A. B (INPUT) ----.:f- ~ 
'. , 'o"''""1Jr------W-+-'-PH ..... ' 

B. A (OUTPUT) 

'. 'O~O"''"~ ~ b:J-iJfo.sv 
tPLZ 

2-434 
• MITSUBISHI 

;"ELECTRIC 

19 25 

(1) The p':Jlse generator (PG) has the following 
characteristics: PR R = 1 MHz, tr = 6ns, tf = 
6ns. tw = 500ns. Vp = 3Vp_p. Zo = 50n 

(2) All diodes are high speed switching diodes 

Itrr ~ 4nsl. 
(3) CL includes probe and jig capacitance. 

·~----+--..,.----fo .5V 



MITSUBISHI LSTTLs 

M74LS645-1P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NON INVERTED) 

DESCRIPTION 
The M74LS645-1P is a semiconductor integrated circuit 

containing a bus transmitters/receivers with non-inverted 
outputs. 

PIN CONFIGURATION (TOP VIEW) 

FEATURES 
• Bi-directional transmission, or separation, of two a-bit 

data is possible. 

• Hysteresis provided (= 400mV typical) for input/output 
A and output/input B 

• High fan-out (IOl = 4amA, IOH = -15mA) 
• Wide operating temperature range (T a = -20-+75°C) 

APPLICATION 
General purpose, for use in industrial and consumer 

equipment. 

FUNCTIONAL DESCRIPTION 
In this device the inputs and outputs are connected 
mutually to 2 circuits and the buffers with 3-state 

non-inverted outputs are made two-way buffers. 

The input/output A and output/input B input sections 

are provided with hysteresis for an increased noise margin. 

The input/output direction is controlled by DIR. 
When DIR is high, A is made the input pin and B the 

output pin. When DIR is low, B is made the input pin and 

A the output pin. When DC is high, both A and B are put in 
the high-impedance state and A and B are isolated. 

CIRCUIT DIAGRAM (EACH BUFFER) 

OUTPUT 
CONTROL OC 0-0+--1" ..... , 
INPUT 

DATA 

g6~\CRT6~N DIR o-rl:----d'H-:l 
INPUT 

DATA 
DIRECTION 

CONTROL 
INPUT 

INPUTS/ 
OUTPUTS 

\ 

GND 

Outline 20P4 

Vee 
OUTPUT 
CONTROL 
INPUT 

OUTPUTS! 
INPUTS 

> TO OTHER BUFFERS 

~-+.I:""""!-?-+----j-o B OUTPUT/INPUT 

L-+---~~~~---+----1--------+~~~~i-t---~~~--~GND 

L-------------+-_<l_------...... TO OTHER BUFFERS 

• MITSUBISHI 
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UNIT: Q 
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MITSUBISHI LSTTLs 

M74LS645-1P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NON INVERTED) 

FUNCTION TABLE .{Notell 

OC OIR 

L L 

L H 

H X 

Note': I : Input pin 

o : Output (non-inverted output) pin 

Z : High impedance (A and B are isolated) 

X : I rrelevan t 

A B 

0 I 

I 0 

Z Z 

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

Symbol Parameter Conditions 

Vee Supply voltage 

I A, B 
V, I nput voltage 

I DIR,OC 

Vo Output voltage Off-state 

Topr Operating free-air ambient temperature range 

Tstg Storage temperature range 

RECOMMENDED OPERATING CONDITIONS(Ta=-20-+75'C, unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vee Supply voltage 4.75 5 5.25 V 

VOH<:: 2.4V 0 -3 rnA 
10H High-level output current 

VOH<:: 2V 0 -15 rnA 

VOL~ 0.4V 0 12 rnA 
10L Low-level output current 

VOL~ 0.5V 0 48 rnA 

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

Symbol Parameter Test conditions 

V,H H!gh-Ievel input voltage 

V,L Low-I.evel input voltage 

VT+ -VT- Hysteresis width Vee=4.75V 

V'c I nput clamp vol tage Vee=4.75V, l,e=-18mA 

High-level output voltage 
Vee=4.75V IOH=-3rnA 

VOH 
V, =0.6V, V, =2V IOH=-15rnA 

IOL=12rnA 

Low-level output voltage 
Vee=4.75V 

10L =24rnA VOL 
V,=0,6V, V,=2V 

10L =48rnA 

IOZH Off-state h !gh-level output current Vee=5.25V, V,=0.6V, V,=2V, Vo=2.7V 

10ZL Off-state low-level output current Vce=5.25V, V,=0.6V, V,=2V, Vo=0.4V 

A,S 

DIR,OC 
Vce=5.25V. V,=2.7V 

IIH High-level inpu! current 
A,S Vee=5.?5V. V,=5.5V 

DIR,OC Vee=5.25V. V,=10V 

I,L LOW-level input current Vce=5.25V. VI=0.4V 

los Short-circuit output current (Note 2) Vee~5.25V. VO=OV 

leeH Supply current, all outputs high Vee-5.25V, V,-OV, V,-4.5V 

leeL Supply current, all outputs low Vee- 5 25V. V,= OV. VI=4 5V 

ICCZ Supply current, all outputs off Vee=5.25V, V,=OV, V,=4.5V 

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

Note 2 All measurements should be done qui~kly, and not more than one output should be shorted at a time. 
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Min 

2 

0.2 

2.4 

2 

-40 

Limits Unit 

-0.5- +7 V 

-0.5- + 5.5 V 

-0.5- + 15 V 

-0.5- +5.5 V 

-20- +75 'C 

-65-+150 'C 

Limits 
Unit 

Typ * Max 

V 

0.6 V 

0.4 V 

-1.5. V 

3:4 V 

V 

0.25 0.4 V 

0.35 0.5 V 

0.4 0.5 V 

20 /.LA 

-400 /.LA 

20 /.LA 

20 /.LA 

0.1 rnA 

0.1 rnA 

-0.4 rnA 

-225 rnA 

48 70 rnA 

62 90 rnA 

64 95 rnA 



MITSUBISHI LSTTLs 

M74LS64S-1P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NON INVERTED) 

SWITCHING CHARACTERISTICS (Vcc=5V. Ta=25'C. unless otherwise noted) 

Symbol Parameter Test conditions 

Low-to-high-Ieveloutput F rom input A to output B 
t pLH 

propagation time F rom input B to output A 
CL=45pF (Note 3) 

High-ta-Iow level output From input A to outputS 
t pHL 

propagation time From input B to outputA 

Low-level output enable From input OC to output A 
tpz L 

time From input OC to outputB 

From inputOCtooutputA 
RL=667 Q. CL =45pF (Note 3) 

High-level output enable 
tPZH time From input 00 to output B 

Low-level output disable From inputQe to output A 
tpLz 

time From inputGe to output B 

From input DC to output A High-level outpout disable 
tpHZ 

time From input OC to output B 

Note 3: Measurement circuit 

INPUT Vee 

PG DUT 

50 ~1 

J;.SW2 

TIMING DIAGRAM (Reference level = 1.3V) 

A. B (INPUT) ----.if ~ 
,. "oo'"~'----k1r-----1}-+-tP-H"""'\' 

'. '~:~eo"r~ r bj_ltfo.5V 

tPLZ 

R L =667 Q. CL=5pF 

Symbol SW1 

tPZH Open 

t PZL Closed 

t PLZ Closed 

t PHZ Closed 

B. A (OUTPUT) 

.• MITSUBISHI 
.... ELECTRIC 

(Note 3) 

SW2 

Closed 

Open 

Closed 

Closed 

Limits 
Unit 

Min Typ Max 

12 15 
ns 

12 15 

12 15 
ns 

12 15 

25 40 
ns 

25 40 

23 40 
ns 

23 40 

17 25 
ns 

17 25 

19 25 
ns 

19 25 

(1) The pulse generator (PG) has the following 
char acteristics; 

PRR = lMHz. tr = 6ns. tf = 6ns. tw::= 500ns, 

Vp = 3Vp.p, Zo = 50!"!. 

(2) All diodes are switching diodes (trr ~ 4ns) 

(3) CL includes probe and jig capacitance. 

. r-----f-.... --t 0 .5V 
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MITSUBISHI LSTTLs 

M74LS668P 

SYNCHRONOUS PRESETTABLE UP/DOWN DECADE COUNTER 

DESCRIPTION 
The M74LS668P is a semiconductor integrated circuit 
containing a synchronous decade counter function with an 
up/down control input and preset input. 

FEATURES 
• Fully synchronous operation for counting and program-

ming 
• Integral look·ahead for counting 
• Carry output for n bit cascading 
• Fully independent clock circuit 
• Up/down control input provided 
• Preset input provided 

APPLICATION 
General purpose, for use in industrial and consumer equip· 
ment 

FUNCTIONAL DESCRIPTION 
This device operates with the preset, up/down control 
and enable function synchronized to the rising edge of the 
clock pulse. 

Data is also acquisitioned from outputs QA thru Qo on 
the rising edge of clock input T, synchronized with (and in 
response to) data input at DA thru Do; and occurs after 
preset is initiated by dropping load input (LOAD) to a 
low·level. 

Up/down counter operations are initiated when LOAD is 
high·level, and the count enable input (E p and ET ) is low· 
level. The counter increments (up) when control input 

PIN CONFIGURATION (TOP VIEW) 

UP/DOWN _ 
CONTROL UfD ~ 

INPUT 

CLOCK INPUT T ~ 2 

DB~ 
DATA l

DA~ 3 

INPUTS 
Do~ 

Do~ 

COUNT _ 
ENABLE Ep~ 7 

INPUT 

GND 

Outline 16 P 4 

Vee 

~QB 

CARRY 
OUTPUT 

14 ~QA) 
OUTPUTS 

~Qo 

-> Qo 
COUNT 
ENABLE 
INPUT 

LOAD 
INPUT 

U/O is high·level, and decrements (down) at low·level. 
Carry output (RCO) goes low-level (active) at 92 during 

up counting operations and at O2 while the count is going 
down. The synchronous feature of the counter permits it 
to be cascaded for use as a decade counter. (See the applica­
tion example provided in the back of this specification 
sheet.) 

Counter operations are inhibited when LOAD and (Ep 

or ET ) are all high·level. 

BLOCK DIAGRAM 
OUTPUTS CARRY 

OUTPUT 
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T 
CLOCK 
INPUT 

~------~-----~ 

QB Qo Qo RCO Voo 

1 

I 

7 10 3 
j 

UfO LOAD EPETDA DB Do Do GND 
UP/DOWN LOAD ~T'~------~ ------~ 
CONTROL INPUT ENABLE DATA INPUTS 

INPUT INPUT 
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MITSUBISHI LSTTLs 

M74LS668P 

SYNCHRONOUS PRESETTABLE UP/DOWN DECADE COUNTER 

FUNCTION TABLE INote 11 

LOAD Ep ET U/D T QA 
1 

QB 1 Qc 1 Qo 

L X X X i DA 1 DB 1 
DC I Do 

H L L H i COUNT UP 

H L L L i COUNT DOWN 

H H X X X 
COUNT INHIBIT 

H X H X X 

Note 1. Transition from low to high 
X Irrelevant * RCO is normally at high·level, however, when ET is low and the counter is incrementing, QA is high­

level, Os is center-level. Oc is low-level. and 00 is high-level, and RCO will go low-level. Also, when the 
counter is decrementing, GA. Os. Oc and 00 will be low, and RCO will also be low. 

RCa = QA" QO"(U/D) "ET 

RCa =QA" OB" QC" GO" (U/D)" E T 

TIMING DIAGRAM 

Do 

T 

UfO 

i 
L 

i 
L 

i 
L 

---j-I 

I , , 
- ___ , I I ..... 1 ----+---i 

Q nl 1'1 r--B ___ ..J I 1-_____ --'" '-_____ ---1' 
, I , 

----~' r--
Qc ___ j:!: ' 

: ': , 
Qo :::~ ~ ______ ~: ______ ~~-------J ~ 

: " I 
RCa 

----, ,I Ljr-----+: ---..:.....-l...----OLj 
___ .J I I ' 

: 7 : I 2, 2 2 0 8 

W I. ~I. 
LOAD 
(1) 

Timing diagram not8S: 
(1) Preset at 7 
(2) Increment at 8, 9, 0,1,2 
(3) Count inhibit 
14) Decrement at 1. D. 9. 8. 7 

COUNT UP 
(2) 

INHIBIT 
(3) 

• MITSUBISHI 
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COUNT DOWN 
(4) 

RCO* 

H 

H 

H 

H 
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MITSUBISHI LSTTLs 

M74LS668P 

SYNCHRONOUS PRESETTABLE UP/DOWN DECADE COUNTER 

ABSOLUTE MAXIMUM RATINGS (Ta=-20-+75·C. unless otherwise noted) 

Symbol Parameter Conditions Limits 

Vee Supply voltage -0.5-+7 

Vi I nput voltage' -0.5-+15 

Vo Output voltage High-level state -0.5- Vee 

Topr Operating free-air ambient temperature range -20-+75 

Tstg Storage temperature range -65-+150 

RECOMMENDED OPERATING CONDITIONS (Ta= -20- +75·C. unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vee Supply voltage 4.75 5 5.25 V 

IOH Hjgh-Ievel output current VOH"'2.7V 0 -400' ,."A 

VOL$0.4V 0 4 mA 
IOL Low-level output current 

VOL~0.5V 0 8 mA 

ELECTRICAL CHARACTERISTICS (Ta= -20- +75·C. unless otherwise noted) 

Limits 
Symbol Parameter Test conditions 

Min Typ Max 

V'H High-level input voltage 2 

V'L Low-level input voltage 0.8 

V,e Input clamp voltage Vee=4.75V.I,e=-18mA -1.5 

VOH High-level output voltage 
Vee=4. 75V. V,=O .8V 

2.7 3.4 
V,=2V. iOH=-400,."A 

Vee=4.75V I IOL=4mA 0.25 0.4 
VOL Low-level output voltage 

I V,=0.8V. V,=2V IOL ~8mA 0.35 0.5 

DA.Ds.De.Do,Ep,U/D 20 

T.ET Vee=5 .25V, V,=2. 7V 20 

High-level input LOAD 40 
"H current DA,Ds,De,Do,Ep,U/D 0.1 

T,ET Vee=5.25V, V,=10V " 0.1 

LOAD 0.2 

DA,Ds,De,Do,Ep,U/D -0.4 

"L 
Low-level input 

T.ET -0.4 
current Vee=5 .25V, V,=0.4V 

LOAD -0.8 

los Short-circuit output current (Note 2) Vee=5.25V, Vo=OV -20 -100 

Icc Supply current Vee=5.25V (Note 3) 20 34 

0 * . All typical values are at Vcc = 5V, T a = 25 C. 
Note 2. All measurements should be done quickly, and not more than one output should be shorted at a time. 

3. IcC is measured after applying a-momentary 4.5V, then ground, to clock input with other inputs grounded and the outputs open. 
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Unit 

V 

V 

V 

'C 

'C 

Unit 

V 

V 

V 

V 

V 

V 

,."A 

mA 

mA 

mA 

mA 



MITSUBISHI LSTTLs 

M74LS668P 

SYNCHRONOUS PRESETTABLE UP/DOWN DECADE COUNTER 

SWITCHING CHARACTERISTICS (Vcc=SV, Ta=2S'C, unlessotherwisenoted) 

Symbol Parameter Test conditions 
Min 

fmax Maximum clock frequency 25 

IpLH Low-to-high-Ievet, high-to-Iow-Ievel output,propagation 

IpHL time, from input T to output RCO 

IpLH Low-to-high-Ievel, high-to-Iow-Ievel output propagation 

IpHL 
time, from input T to outputs GA. Os. Ge. and Go CL=15pF (Note 41 

IpLH Low-to-high-Ievel. high-to-Iow-Ievel output propagation 

IpHL time, from input ET to output RCO 

I PLH Low-to-high-leveJ, high-to-Iow-Ievel output propagation 

I PHL 
time, from input UfO to output RCO 

TIMING REQUIREMENTS <Vcc=5V. Ta=25·C. unlessotherwisenoted) 

Symbol Parameter 

Iw Clock T pulsewidth 

Isu (D) Setup time DA ....... OO to T 

Isu ([) Setup time ET. Ep to T 

Isu (LOAD Setup time LOAD to T 

I su WID) Setup time UfO to T 

Ih Setup time of all inputs to T 

Note 4. Measurement circuit 

INPUT 

PG 

50Q 

Vcc 

OUT 

OUTPUT 

Test conditions 
Min 

25 

20 

35 

25 

30 

0 

(1) The purse generator (PG) has the following 

characteristics: PR R = 1 MHz, tr = 6ns. tf = 6ns, 

tw = 500ns, Vp = 3Vp.p, Zo = 50n. 
(2) CL includes probe and jig capacitance. 

6MITSUBISHI 
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Limits 
Unit 

Typ Max 

45 MHz 

24 40 

30 60 
ns 

18 27 
ns 

15 27 

10 17 
ns 

24 45 

20 35 
ns 

20 40 

Limits 
Unit 

Typ Max 

10 ns 

18 ns 

26 ns 

15 ns 

20 ns 

-15 ns 
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MITSUBISHI LSTTLs 

M74LS668P 

SYNCHRONOUS PRESETTABLE UP/DOWN DECADE COUNTER 

TIMING DIAGRAM (Reference level = 1.3V) 

T 

OB 

Qc 

00 

T 

Ep or ET 

UfD 

2-442 

twIT) twIT) 

tw (T) tw (T) 

Isu (D) Ih (D) 

-; 

\1\ 
~--------------------~ 
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MITSUBISHI LSTTLs 

M74LS668P 

SYNCHRONOUS PRESETTABLE UP/DOWN DECADE COUNTER 

APPLICATION EXAMPLE 
10" counter with cascade connection 

ENABLE 
INPUT 

M74LS668P RCOp---aET M74LS668P RCOP------<-l 

T T 

H H 

T 

H 

RCO 
TO 
FOLLOWING 
STAGE 

TO 
COUNTER ____ 4--------------+--________ ~-----____ FOLLOWING 

PULSE STAGE 
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MITSUBISHI LSTTLs 

M74LS669P 

SYNCHRONOUS PRESETTABLE UP/DOWN 4·BIT BINARY COUNTER 

DESCRIPTION 
The M74LS669P is a semiconductor integrated circuit 
containing a synchronous 4-bit binary counter function 
with an up/down control input and preset input_ 

I 

FEATURES 
• Fully synchronous operation for counting and pro-

gramming 
• Integral look-ahead for counting 
• Carry output for n bit cascading 
• Fully independent clock circuit 
• Up/down control input provided 
• Preset input provided 

APPLICATION 
General purpose, for use in industrial and consumer equip­
ment 

FUNCTIONAL DESCRIPTION 
This device operates with the preset, up/down control 
and enable function synchronized to the rising edge of the 
clock pulse. 

Data is acquisitioned from outputs QA thru Qo on the 
rising edge of cl.ock input ,T, synchronized with (and in 
response to) data input at DA thru Do; and occurs after 
preset is initiated by dropping load input (LOAD) to a 
low-level. 

Up/down counter operations are initiated when LOAD is 
high-level, and the count enable input (Ep and ET ) is low-

BLOCK DIAGRAM 
OUTPUTS 

PIN CONFIGURATION (TOP VIEW) 

~6Wr~~~ UfO':'" 1 Vee 
INPUT 

-+ROO 
CARRY 

CLOCK INPUT T-+ 2 0L!TPUT 

-+QA 

OATA OUTPUTS INPUTS 
-+Qe 

COUNT COUNT 
ENABLE +---ET ENABLE 

INPUT INPUT 

GND 9 +-LOAD LOAD 
INPUT 

Outline 16 P4 

level. The counter increments (up) when control input U/O 
is high-level, and decrements (down) at low-level. 

Carry output (RCO) goes low~evel (active) at 152 during 
up operations, and at 02 while the count is going down. 
The synchronous feature of the counter permits it to be 

cascaded for use as a binary counter. (See the application 
example given for M74LS66BP.) 

Counter operations are inhibited when LOAD and (Ep 
or ET ) are all high-level. 

~ __________ ~A~ ____________ ~ 
CARRY 
OUTPUT 

QB Qe Qo ROO Vee 
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MITSUBISHI LSTTLs 

M74L$669P 

SYNCHRONOUS PRESETTABLE UP/DOWN 4-BIT BINARY COUNTER 

FUNCTION TABLE (Note 1) 

LOAD Ep ET 

.L x X 

H L L 

H L L 

H H X 

H X H 

Note 1. t Transition from low to high 
X : Irrelevant 

U/D T 

x t 
H t 
L t 
X X 

X X 

QA I Qs I Qc I Qo RCa· 

DA I Os I Dc I Do H 

COUNT UP H 

COUNT DOWN H 

COUNT INHIBIT H 

*: Rm is normally at high·level. however. when ET is low and the counter is incrementing, GA. as, Qc and aD will be high, and RCO· will be low. 
Also, when the counter is decrementing, GA. 0e. 9c and aD will be low, and RCO will also be low. 

RCa = QA'QB'Qc'Qo'(U/D)' ET 

RCO=QA'QS'QC'Qo(U/El)' ET 

TIMING DIAGRAM 
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I 13 I I 14 
I II 

LJ 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
12 
I 
I 

.. I 
I II 

I I~IE--------~--~ 
~ 

LOAD 
(1) 

Timing diagram'notes: 
(I) Preset at 13 
(2) Increment at 14, 15.0, 1.2 
(3) Count inhibit 
(4) Decrement at 1. O. 15. 14, 13 

COUNT UP 
(2) 

INHIBIT 
(3) 
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MITSUBISHI LSTTLs 

M74LS669P 

SYNCHRONOUS PRESETTABLE UP/DOWN 4·BIT BINARY COUNTER 

ABSOLUTE MAXIMUM RATINGS (Ta=-20-+75'C, unlessotherwisenoted) 

Symbol Parameter Conditions 

Vee Supply voltage 

V, I nput voltage 

Vo Output voltage High-level state 

Topr Operating free-air ambient temperature range 

Tstg Storage temperature range 

RECOMMENDED OPERATING CONDITIONS (Ta=-20-+75'C, unless otherwise noted) 

Limits 
Symbol Parameter \ Unit 

Min Typ Max 

Vee Supply voltage 4.75 5 5.25 V 

IOH High-level output current VOH:;;;;2.7V 0 -400 "A 

VOL';;O .4V 0 4 rnA 
IOL Low-level output current 

VOL';;0.5V 0 8 mA 

ELECTRICAL CHARACTERISTICS (Ta=-20-+75'C, unlessotherwisenoted) 

Symbol Parameter Test conditions 
Min 

V'H High-level input voltage 2 

V'L Low-level input voltage 

V,e I nput clamp voltage Vee=4. 75V, I,e= -18mA 

VOH High-level output voltage 
Vee=4.75V, V,=0.8V 

2.7 
V,=2V,loH=-400"A 

Vee=4.75V I IOL=4mA 
VOL Low-level output voltage 

I V,=0.8V, V,=2V IOL=8mA 
~ DA,Ds,De,Do,Ep,U/D 

T,ET Vee=5.25V, V,=2.7V 

High-level input LOAD 
"H current DA,Ds,De,Do,Ep,U/D 

T,ET Vee=5.25V, V,=10V 

LOAD 

DA,Ds,De,Do,Ep,U/D 

"L 
Low-level input 

current T,ET Vee=5.25V, V,=O.4V 

LOAD 

los Short-circuit output current (Note 2) Vee=5 .25V, VO=OV -20 

IcC Supply current Veo=5.25V INote 3) 

* All typical values are at Vee = 5V, Ta = 25°C. 
\late 2. All measurements should be done Quickly, and not more than one output should be shorted at a time. 

3. ICC is measured after applying a momentary 4.5V, then ground, to the clock input with 'all other inputs grounded. 
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Limits Unit 

-0.5-+7 V 

...,0.5-+15 V 

-0.5- Vee V 

-20- +75 'c 
-65-+150 'c 

Limits 
Unit 

Typ Max 

V 

0.8 V 

-1.5 V 

3.4 V 

0.25 0.4 V 

0.35 0.5 V 

20 

20 "A 

40 

0.1 

0.1 rnA 

0.2 

-0.4 

-0.4 mA 

-0.8 

-100 mA 

, 20 34 mA 



MITSUBISHI LSTTLs 

M74LS669P 

SYNCHRONOUS PRESETTABLE UP/DOWN 4·BIT BINARY COUNTER 

SWITCHING CHARACTERISTICS (Vcc=5V. Ta=25"C. unlessotherwisenoted) 

Symbol Parameter Test conditions 

f max Maximum clock frequency 

tpLH Low-to-high-Ievel. high-to-Iow-Ievel output 

tpHL propagation time, from input T to output RCO 

tpLH Low-to-high-Ievel, high-to-low-Ievel output propagation 

t pHL time, from input T to outputs QA. 0B. Ge. and aD OL=15pF INote4) 

tpLH Low-to-high·level. high-to-Iow-Ievel output 

tpHL propagation time, from input ET to output RCO 

tpLH Low-to-high-level. high-to-Iow-Ievel output propagation 

tpHL time, from input U/O to output RCO 

TIMING REQUIREMENTS (Vcc=5V. Ta=25"C. unless otherwise noted) 

Symbol Parameter 

tw Clock T pulse width 

tsu (D) Setup time DA .... OO to T 

tsu (E) Setup time ET, Ep to T 

tsu (LOAiJ Setup time LOAD to T 

tsu (u/B) Setup time u/D to T 

th Setup time of all inputs to T 

Note 4. Measurement Circuit 

/ INPUT 

Test conditions 

Vee OUTPUT 

Min 

25 

Min 

25 

20 

35 

25 

30 

0 

F?G 

50Q 

OUT 111 The pulse generator IPG) has the following 
characteristics: PRR = lMHz, tr = 6ns. tf = 6ns, 
tw = 500ns, Vp = 3Vp-p. Zo = 50n. 

(2) CL includes probe and jig capacitance. 
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Limits 
Unit 

Typ Max 

30 MHz 

24 40 
ns 

32 60 

20 27 
ns 

15 27 

10 17 
ns 

28 45 

25 35 
ns 

20 40 

Limits 
Unit 

Typ Max 

12 ns 

18 ns 

26' ns 

15 ns 

20 ns 

-15 ns 

2-447 



MITSUBISHI LSTTLs 

M74LS669P 

SYNCHRONOUS PRESETTABLE UP/DOWN 4-BIT BINARY COUNTER 

TIMING DIAGRAM (Reference level = 1.3V) 

T 

Q8 

Qc 

QD 

RCO 

T 

LOAD 

DA-DD 

Eper ET 

UfO 

~ 
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MITSUBISHI LSTTLs 

M74LS670P 

4-BY -4 REGISTER FILE WITH 3-STATE OUTPUTS 

DESCRIPTION 
The M74LS670P' is a semiconductor integrated circuit 
containing a 4 word x 4 bit register file circuit with 3-state 
outputs_ 

FEATURES 
• Since read address and write address are independent, 

simultaneous writing and reading of data is possible_ 

• Provided with read enable input and output control 
inputs 

• Stqrage capacity can be easily expanded with the aid of 
the enable input_ 

• ANO-tie may be used (With 3-state output) 
Wide operating temperature range ITa = -20 ~ +75°C) 

APPLICATION 
General purpose, for use in industrial and consumer 
equipment_ 

FUNCTIONAL DESCRIPTION 
16 flip-flops are used as storage devices, and a discrete 

enable input, address input, and output controlling input 
are provided for reading and writing. Accordingly, during 

writing, the contents of other words can be read, and 
during reading, other words can be written, thereby 

enhansing to high-speed operation. 

The 3-state output permits 128-output AN O-tie even in the 
worst condition_ Expansion of up to 512 words is possible. 
possible. 

BLOCK DIAGRAM 

OUTPUT CONTROL.: INPUT OC llr-""""t;:lC}---, 

WRITE ENABLE INPUT 

, Do 

PIN CONFIGURATION (TOP VIEW) 

DATA 
INPUTS 

READ 1 RB ..... 4 
ADDRESS 

INPUTS RA ..... 

OND 

Outline 16P4 

Writing Method 

Vee 

<- Do DATA INPUT 

14 <- WA 1 WRITE 
ADDRESS 

<- We INPUTS 

WRITE 
ENABLE 
INPUT 
OUTPUT 
CONTROL 
INPUT 

..... Qo 1 
OUTPUTS 

9 ..... Ql 

By designating a word using write address inputs WA and 

WB and applying data to the data inputs °0 , °1 , °2 , 

and °3 , writing into each bit is performed_ For writing 

the write enable input Ew is held low (Writing will not 

be performed ~f Ew is high) 

Readout Method 
When a word is designated by read address inputs RA 
and R B, the contents of each bit appear in the outputs 

Qo, Ql, Q2, and Q3. For reading the output control 
input OC is held low_ (when OC is high, all the outputs 

are in the high-impedance state). 

OUTPUTS 

WORD 3 

WORD 2 

WORD 1 

,WORD 0 

-J 
OND , 

DATA INPUTS 
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FUNCTION TABLE (Note 11 

Writing Method 

-
WA Ws Ew 

0 

X X H QO 

L L L Q=D 

1 

QO 

QO 

H L L QO Q=D 

L H L QO QO 

H H L QO QO 

Word 

2 

QO 

QO 

QO 

Q=D 

QO 

MITSUBISHI LSTTLs 

M74LS670P 

4·BY·4 REGISTER FILE WITH 3·STATE OUTPUTS 

3 

QO 

QO 

QO 

QO 

Q=[) 

Readout Method 

RA Rs OC Qo Q, Q2 Q3 

X X H Z Z Z Z 

L L L WoBo WoB, WOB2 WOB3 

H L L W,Bo W,B, W,B2 W,B3 

L H L W2 BO W2 B, W2B2 W2 B3 

H H L W3 BO W3 B, W3 B2 W3 B3 

Note 1: QO : The level of Q before the indicated steady-state input conditions were 

established. 

Q= 0 : The four selected internal latch outputs will assume the states applied 
to the four external data inputs. 

ABSOLUTE MAXIMUM RATINGS (Ta=-20-+75'C, ) 
W X By: The Yth bit of word X. X: irrelevant Z: high-impedance 

Symbol Parameter Conditions 

Vee Supply voltage 

VI Input voltage 

Vo Output voltage Off-state 

Topr Operating free-air ambient temperature range 

Tstg Storage temperature range 

RECOMMENDED OPERATING CONDITIONS (Ta= -20- + 75'C • unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vee Supply voltage 4.75 5 5.25 V 

10H High·level output current VOH~2.4V 0 -2.6 mA 

VOL~0.4V 0 4 mA 
10L Low-level output current 

VOL~O .5V 0 8 mA 

ELECTRICAL CHARACTERISTICS na= -20- +70'C, unless otherwise noted) 

Symbol Parameter Test conditions 

VIH High-level input voltage 

VIL Low-level input voltag~ 

VIC Input clamp voltage Vcc=4. 75V. Ilc= -18mA 

VOH High-level output voltage 
V CC=4.75V. VI=0.8V 

VI=2V.IOH=-2.6mA 

Vee=4.75V I IOL=4mA 
VOL Low-level output voltage 

VI=0.8V. VI=2V I IOL=8mA 

10ZH Off·state high-level output current Vce=5.25V, VI=2V. VI=2.7V 

IOZL Off-state low-level output current Vce=5.25V. VI=2V. VI=0.4V 

EW 

OC VCC=5.25V. VI=2.7V 

IIH High-level input current 
Other input 

Ew 

OC Vee=5 .25V. VI= 10V 

Other input 

Ew 

IlL Low-level input current OC Vee=5 .2SV. VI=0.4V 

Other input 

los Short-circuit output current (Note 2) VCC-5.25V. Vo-OV 

Icc Supply current Vcc=5.25V (Note 31 

* . All tYPical values are at Vee = 5V, Ta = 25°C. 
Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time. 

3: Icc is measured with WA, We, RAt RB inputs grounded and Do '" 0 3 , EW, OC inputs at 4.5V. 
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Min 

2 

2.4 

-30 

Limits Unit 

-0.5- +7 V 

-0.5-+15 V 

-0.5- + 5.5 V 

-20-+75 'C 

-65- +150 'C 

Limits 
Unit 

Typ* Max 

V 

0.8 V 

-1.5 V 

3.1 V 

0.25 0.4 V 

0.35 0.5 V 

20 pA 

-20 pA 

40 

60 pA 

20 

0.2 

0.3 mA 

0.1 

-0.8 

-1.2 mA 

-0.4 

-130 mA 

30 50 mA 



MITSUBISHI LSTTLs 

M74LS670P 

4-BY-4 REGISTER FILE WITH 3-STATE OUTPUTS 

SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25·C, unless otherwise noted) 

Symbol Parameter Test conditions 

IpLH Low-to-high-Ievel, high-to-Iow-Ievel output propagation 

IpHL time, from input RA. RB to output QO. Q1. Q2. 03 

IpLH Low-to-high-Ievel, high-tcrlow-Ievel output propagation 

IpHL time,. from input Ew to output 00, 01, 02, 03 
CL= 15pF (Note 41 

IpLH Low-to-high-Ievel, high-to-Iow-Ievel output propagation time, 

IpHL from input Do, 01, 02, 03 to output 00, 01, 02, 03 

IpZH Output enable time to high-level RL=2kQ, CL-15pF (Note 41 

IpZL Output enable time to low-level RL=2kQ, CL-15pF INote 41 

IpHZ Output disable time from high-level RL=2kQ, CL- 5pF (Nole 41 

IpLZ Output disable time from low-level RL=2kQ, CL= 5pF (Note 41 

Note 4: Measurement circuit 

INPUT Vee 

Symbol SWI SW2 

I PZH Open Closed 

PG OUT I PZL Closed Open 

I PLZ Closed Closed 
50Q 

J;.SW2 
I PHZ Closed Closed 

TIMING REQUIREMENTS (Vcc=5V, Ta=25'C, unlessotherwisenoted) 

Symbol Parameter Test conditions 

IW(Ew) Write enable input E w pulse width 

tW(OC) Output control input OC pulse width 

Isu(o) Setup time OO~03 to Ew 

Isu(w) Setup time WA. Ws to Ew 

Ih (D) Hold time 00-03 to Ew 

th (w) Hold time WA. Ws to E w 

I la tch Latch time for new date (Note 5) 

Note 5. Latch time IS the time allowed for the Internal output of the latch to assume the state of new data. 

TIMING DIAGRAM (Reference level = 1,3V) 

00 -03 

RA, Rs ===t------F 
Q' -Q, W ur-----

Note 6: The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

WA, Ws 

00- 0 3 

EW 

RA , Rs 

DC 

00 -03 

00 -03 
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Limits 
Unit 

Min Typ Max 

11 40 ns 

14 45 ns 

11 45 ns 

16 50 ns 

9 45 ns 

14 40 ns 

6 35 ns 

10 40 ns 

16 50 ns 

7 35 ns 

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

PRR = 1 MHz, tr = 6ns, tf = 6ns. tw = 500ns. 
Vp = 3Vp,p, Zo = son 

(2) All diodes are switching diodes (trr ~ 4nsl 
(3) CL includes probe and jig capacitance. 

Limits 

Min Typ Max 

25 9 

25 9 

10 5 

15 -2 

15 1 

5 0 

25 5 

IpLZ 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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DESCRIPTION 
The M74LS682P is a semiconductor integrated circuit con­
taining two 8-bit words comparator functions. 

FEATURES 
• Hysteresis at inputs (width = 400mV typical) 
• Internal 24kU pull-up resistors on the 0 inputs 
• Active pull-up outputs 
• Wide operating temperature range (Ta = -20 - +75°C) 

APPLICATION 
General purpose, for use in industrial and consumer equip­
ment. 

FUNCTIONAL DESCRIPTION 
Two eight-bit binary or BCD words are applied at inputs 
Po - P7 and 0 0 - 0 7 • The results as shown in Function 
Table are expressed at outputs Op>oand Op=o. 

00 -07 have internal pull-up resistors (=24kU), so that 
misoperation due to noise is reduced on condition that 
0 0 -07 are open. 

Beside the IC, there are eight-bit digital comparators 
varying input/output formats. They are shown in the table. 
The detailed information are shown in individual catalogue. 

An example of the extention bits is shown in the appli­
cation.' 

BLOCK DIAGRAM 

MITSUBISHI LSTTLs 

M74LS682P 

a-BIT MAGNITUDE COMPARATOR 

PIN CONFIGURATION (TOP VIEW) 

OUTPUT Op>o- Vee 

Po- -Op=o OUTPUT 

00- -.07 

Pl- -P7 
COMPA 
RATOR 01-+ 
INPUTS 

P2_ COMPA 
RATOR 

02- INPUTS 

P3-

03-

GND 

Outline 20P4 

8-BIT MAGNITUDE COMPARATORS TABLE 

Type Inputs Outputs 

designation a 24kll pull-up E Op=o OP>O Format 

M74LS682P Ves No Ves Ves Active pull-up 

M74LS683P Ves No Ves Ves Open collector 

M74LS684P No No Ves Ves Active pull-up 

M74LS685P No No Ves Ves Open collector 

M74LS688P No Ves Yes, No' Active pull-up 

M74LS689P No Ves Ves No Open collector 

OUTPUTS 

2-452 

r~---------------A~------------~ 

Op=o 

__________________________ ~GND 

COMPARATOR INPUTS 
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MITSUBISHI LSTTLs 

M74LS682P 

a-BIT MAGNITUDE COMPARATOR 

FUNCTION TABLE 

P, Q Op~o Op>o 

P=Q L H 

P>Q H L 

P<Q H H 

ABSOLUTE MAXIMUM RATINGS (Ta=-20- +75'C. unless otherwise noted) 

Symbol Parameter Conditipns Limits 

Vee Supply voltage -0.5-+7 

Inputs P -0.5-+15 
VI Input voltage 

[nputsO -0.S-Vee+0.5 

Va Output voltage High-level state -O.s-Vee 

Topr Operating free-air ambient temperature range -20-+75 

Tst9 Storage temperature range -65-+150 

RECOMMENDED OPERATING CONDITIONS (Ta= -20- +75'C. unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vee Supply voltage 4.75 5 5.25 V 

10H High-level output current VOH~2.7V 0 -400 pA 

VOL";0.4V 0 12 mA 
10L Low-level output current 

VOL";0.5V 0 24 mA 

ELECTRICAL CHARACTERISTICS (Ta=-20- +75'C. unless otherwise noted) 

Symbol Parameter Test conditions 

VIH High-level input voltage 

VIL Low-level input voltage 

VT+-VT- Hysteresis width Vee=4.75V 

VIC Input clamp voltage Vee=4.75V, Ilc=-18mA 

VOH High-level output voltage VcC~4.75V, VI ~2V. VI ~O.8V,loH~ -400pA 

Vce-4.75V I IOL=12mA 
VOL Low-level output voltage VI =2V 

VI =0.8V I iOL=24mA 

P, Q Vee=5.25V, VI=2.7V 

IIH High-level input current P Vee=5.25V, VI=10V 

Q Vee=5.25V, VI=5.5V 

P 
IlL Low-level input current 

Q 
Vee=5.25V, VI=0.4V 

los Short·circuit output current (Note 11 Vcc=5.2SV, VO=OV 

ICC Supply current Vee=S.25V {Note 21 

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

Note 1: All measurements should be done quickly, and not more than one output should be shorted at a time. 
2: ICC is measured with all inputs at value of 4.5V. 
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Limits 

Min Typ * Max 

2 

0.8 

0.4 

-1.5 

2.7 

0.25 0.4 

0.35 0.5 

20 

0.1 

-0.2 

-0.4 

-20 -100 

42 70 

Unit 

V 

V 

V 

V 

'C 

'C 

Unit 

V 

V 

V 

V 

V 

V 

V 

pA 

mA 

mA 

mA 

mA 

mA 
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MITSUBISHI LSTTLs 

M74LS682P 

a-BIT MAGNITUDE COMPARATOR 

SWITCHING CHARACTERISTICS eVee=5V, Ta=25"C, unless otherwise noted) 

Symbol Parameter 

tPLH Low-ta-high level, high-ta-Iow level output 

tpHL propagation time from inputs P to output 0P=Q 

tpLH Low-ta-high level, high-ta-low level output 

tPHL propagation time from inputs Q to output OP=Q 

tPLH Low-ta-high level, high-ta-Iow level output 

tpHL propagation time from inputs P to output OP>Q 

tPLH Low-ta-high level, high-ta-Iow level output 

tPHL propagation time from inputs Q to output 0P>Q 

Note 3: Measurement circuit 

INPUT Vee OUTPUT 

PG DUT 

50Q 

(1 J The"pulse generator (PG) has the following characteristics:, 
PRR = 1 MHz, tr = 6ns, tf = 6ns, tw = 500ns, Vp = 3Vp_p, 
Zo = son 

(2) CL includes probe and jig capacitance. 

Test conditions 

CL=45pF INote 31 
All other input pins in low-state 

TIMING DIAGRAM (Reference level = 1.3V) 

P 

Q 

2-454 
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Limits 

Min Typ Max 
Unit 

13 30 
ns 

16 30 

12 30 
ns 

17 30 

24 30 
ns 

21 30 

26 30 
ns 

27 30 



APPLICATION EXAMPLE 
Example of 15-bit comparator 

I /4M 74LSOOP 

M 74LS682P M 74LS682P 

• MITSUBISHI 
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8-BIT MAGNITUDE COMPARATOR 
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MITSUBISHI LSTTLs 

M74LS683P 

a·BIT MAGNITUDE COMPARATOR WITH OPEN COLLECTOR OUTPUT 

DESCRIPITON PIN CONFIGURATION (TOP VIEW) 
The M74LS683P is a semiconductor integrated circuit con­
taining two 8-bit words comparator functions with 'open 
collector outputs. 

FEATURES 
• Hysteresis at inputs (width = 400mV typical) 
• Internal 24kU pull-up resistors on the 0 inputs 
• Open collector outputs 
• Wide operating temperature range (Ta = -20~ +7SoC) 

APPLICATION 
General purpose, for use in industrial and consumer equip­
ment. 

FUNCTIONAL DESCRIPTION 

OUTPUT Op>o­

Po-

00-

Pl-
COMPA 

01-RATOR 
INPUTS 

P2_ 

02-

P3-

03-

GND 

Vee 

-Op=o OUTPUT 

-07 

-P7 

COMPA 
RATOR 

-05 INPUTS 

*: OPEN COLLECTOR OUTPUTS Two eight-bit binary or BCD words are applied at inputs 
Po ~P, and 0 0 ~ 0,. The results as shown in Function 
Table are expressed at outputs Op>o and Op=o. 

Outline 20P4 

0 0 ~ 0 7 have internal pull-up resistors (=24kU), so that 
misoperation due to noise is reduced on condition that 
0 0 ~07 are open. 

8-BIT MAGNITUDE COMPARATORS TABLE 

Beside this IC, there are eight-bit digital comparators 
varying input/output formats. They are shown in the 
table. The detailed information are shown in individual 
catalogue. 

An example of the extention bits is shown in the appli­
cation of M74LS682P. 

Type 
d6::ignation 

M74LS682P 

M74LS683P 

M74LS684P 

M74LS685P 

M74LS688P 

M74LS689P 

BLOCK DIAGRAM OUTPUTS 

Inputs 

Q 24kn pull-up 

Ves 

Ves 

No 

No 

No 

No 

~ ____________ ~A~~ ____________ ~ 
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COMPARATOR INPUTS 

• MITSUBISHI 
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Outputs 

E Op=o Op>O Format 

No Ves Ves Active pull-up 

No Ves Ves Open collector 

No Ves Ves Active pull-up 

No Ves Ves Open collector 

Ves Ves No Active pull-up 

Ves Ves No Open collector 

--------..J GND 

* : OPEN COLLECTOR OUTPUTS 



MITSUBISHI LSTTLs 

M74LS683P 

a-BIT MAGNITUDE COMPARATOR WITH OPEN COLLECTOR OUTPUT 

FUNCTION TABLE 

P, 0 Op=o Op>o 

p=o L H 

P>O H L 

P<O H H 

ABSOLUTE MAXIMUM RATINGS(Ta=-20-+75"C.unlessotherwisenoted) 

Symbol Parameter Conditions Limits 

Vee Supply voltage -0.5-+7 

Inputs P -0.5-+15 
VI I "put voltage 

Inputs Q -0.5-Vee+0.5 

Vo Output voltage High-level state -0.5-+7 

Topr Operating free-air ambient temperature range -20-+75 

Tstg Storage temperature range -65-+150 

RECOMMENDED OPERATING CONDITIONS (Ta=-20-+75"C. unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vee Supply voltage 4.75 5 5.25 V 

IOH High-level output current Vo=S.5V 0 100 /loA 

VOL:;>0.41! 0 12 mA 
IOL Low-level output current 

VOL:;>0.5V 0 24 rnA 

ELECTRICAL CHARACTERISTICS (Ta= -20- +75"C. unless otherwise noted) 

Symbol Parameter 

VIH High-level input voltage 

VIL Low-level input voltage 

VT+-VT- Hysteresis width 

Vie I "put clamp voltage 

IOH High-level output current 

VOL Low-IE:!Vel output voltage 

P, 

IIH High-level input current P 

0 

Low-iaval input current 
P 

IlL 
0 

Icc Supply current 

*: All typical values are at Vee = 5V. Ta = 25°e. 
Note 1: ICC is measured with all inputs at value of 4.5V. 

0 

Test conditions 

Vee=4.75V 

Vee=4.75V, Ile=-18mA 

VCC=4.75V, VI =2V, VI =0.8V, Vo=5.5V 

Vee-4.75V I IOL=12mA 
VI=2V 

l'OL=24mA VI=0.8V 

Vee=S.25V, VI=2.7V 

Vee=5.2SV, VI=10V 

Vee=S.2SV, VI=S.SV 

Vee=5.25V, VI=0.4V 

Vee=5.25V (Note 1) 

• MITSUBISHI 
~ELECTRIC 

Limits 

Min Typ* Max 

2 

0.8 

0.4 

-1.5 

100 

0.25 0.4 

0.35 0.5 

20 

0.1 

-0.2 

-0.4 

42 70 

Unit 

V 

V 

V 

V 

"C 

"C 

Unit 

V 

V 

V 

V 

/loA 

V 

V 

/loA 

rnA 

rnA 

rnA 

rnA 
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MITSUBISHI LSTTLs 

M74LS683P 

a-BIT MAGNITUDE COMPARATOR WITH OPEN COLLECTOR OUTPUT 

SWITCHING CHARACTERISTICS (Vee=5V, Ta=25"C, unless otherwise noted) 

Symbol Parameter 

tpLH Low-ta-high level, high-ta-Iow level output 

tpHL propagation time from inputs P to output 0P=Q 

tPLH Low-ta-high level, high-ta-Iow level output 

tPHL propagation time from inputs Q to output 0P=Q 

tpLH Low-ta-high level, high-ta-Iow level output 

tpHL propagation time from inputs P to output Op>O 

tpLH Low-ta-high level high-to-low level output 

tPHL propagation time from inputs Q to output Op>O 

Note 2: Measurement circuit 

INPUT Vee Vee OUTPUT 

PG OUT 

50Q 

(1) The pulse generator (PG) has the following 
characteristics: PR R = 1 MHz, tr = 6ns, tf = 
6ns, tw = 500ns, Vp = 3Vp.p, Zo e 50n 

(2) CL includes probe and jig capacitance. 

Test conditions 

RL=667Q, CL=45pF (Note 2) 

All other input pins in low-state. 

TIMING DIAGRAM (Reference level = 1.3V) 

P 

Q 

2-458 
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Limits 
Unit 

Min Typ Max 

23 45 
ns 

20 30 

21 40 
ns 

20 35 

26 45 
ns 

22 30 

28 45 
ns 

26 30 



DESCRIPTION 
The M74LS684P is a semiconductor integrated circuit con­
taining two 8-bit words comparator functions_ 

FEATURES 
• Hysteresis at inputs (width = 400mV typical) 
• Active pull-up outputs. 
• Wide operating temperature range (Ta = -20 ~ +75°C) 

APPLICATION 
General purpose, for use in industrial and consumer equip­
ment. 

FUNCTIONAL DESCRIPTION 
Two eight-bit binary or BCD words are applied at inputs 
Po ~ P7 and Q o ~ Q7. The results as shown in Function 
Table are expressed at outputs OP>Q and 0P=Q. 

Note that this IC, in comparison to M74LS682P, does 
not have internal pull-up resistors on its inputs Q o ~ Q7. 

Beside this IC, there are eight-bit digital comparators 
varying input/output formats. They are shown in the table. 
The detailed information are shown in individual catalogue. 

An example of the extention bits is shown in the appli­
cation of M74LS682P. 

MITSUBISHI LSTTLs 

M74LS684P 

8-BIT MAGNITUDE COMPARATOR 

PIN CONFIGURATION (TOP VIEW) 

OUTPUT Op>o -- Vee 

po--;> -OP=Q OUTPUT 

00- -07 

P1- -P7 
COMPA 
RATOR 01--;> 
1NPUTS 

P2~ COMPA 
RATOR 

02- -05 INPUTS 

P3~ -P5 

03-

GND -Po 

Outline 20P4 

8-BIT MAGNITUDE COMPARATORS TABLE 

Type Inputs Outputs 

designation Q 24kn pull-up E Op=o Op>O Format 

M74LS6B2P Ves No Ves Ves Active pull-up 

M74LS6B3P Ves No Ves Ves Open collector 

M74LS6B4P No No Ves Ves Active pull-up 

M74LS6B5P No No Ves Ves Open collector 

M74LS6BBP No Ves Ves No Active pull-up 

M74LS6B9P No Ves Ves No Open collector 

. BLOCK DIAGRAM 
OUTPUTS 

rr--------------A~---------------

QP=Q 

COMPARATOR INPUTS 

• MITSUBISHI 
..... ELECTRIC 

I 
------- --@ GND 
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MITSUBISHI LSTTLs 

M74LS684P 

a-BIT MAGNITUDE COMPARATOR 

FUNCTION TABLE 

P, 0 Op=o Op>o 

p=o L H 

p>o H L 

p<o H H 

ABSOLUTE MAXIMUM RATINGS (Ta=-20-+75"C. unless otherwise noteo) 

Symbol Parameter Conditions Limits 

Vee Supply voltage -0.5-+7 

V, I nput vol tage -0.5-+15 

Vo Output voltage High-level state -0.5-Vee 

Topr 'Operating free-air ambient temperature range -20-+75 

Tstg Storage temperature range -65-+150 

RECOMMENDED OPERATING CONDITIONS (Ta=-20-+75"C. unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vee Supply voltage 4.75 5 5.25 V 

10H High-level output current VOH'i?;;2.7V 0 -400 pA 

VOL"'0.4V 0 12 mA 
10L Low-level output current 

VOL"'0.5V 0 24 mA 

ELECTRICAL CHARACTERISTICS (Ta=-20- +75"C. unless otherwise noteo) 

Symbol Parameter Test conditions 

V,H High·level input voltage 

V,L Low-level input voltage 

VT+-VT- Hysteresis width Vee=4.75V 

V'C I nput clamp voltage Vee=4.75V, l,e=-18mA 

VOH High-level output voltage Vec=4.75V, V, =2V, V, =O.BV,loH= -400pA 

Vec=4.75V I IOL=12mA 
VOL Low-level output voltage V, =2V 

V, =0.8V I IOL=24mA 

Vcc=S.25V, V,=2.7V 
IIH High-level input current 

Vce=5.2SV, V,=10V 

I,L Low-level input current VCC=5.25V, V,=0.4V 

lOS Short-circuit output current (Note 1) VCC=5.25V, VO=OV 

ICC Supply current Vcc=5.2SV INote21 

*': All typical values are at Vee = 5V, T a = 25°e. 
Note 1: All measurements should be done quickly. and not more than one output should be shorted at a time. 

2: lee is measured with all inputs at value of 4.5V. 

SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25'C. unless otherwise noted) 

. Symbol 

tPLH 

tpHL 

tpLH 

tPHL 

tpLH 

tPHL 

tPLH 

tpHL 

2-460 

Parameter 

Low-to-high level, high-to-Iow level output 

propagation time from inputs, P to output 0P=Q 

Low-to-high level. high-to-Iow level output 

propagation time from inputs 0 to output 0P=Q 

Low-to-high level, high-to-Iow level output 

propagation time from inputs P to output Op>O 

Low-to·high level, high-to-Iow level-output 

propagation time from inputs 0 to output OP>Q 

Test conditions 

CL =45pF INote 3) 

All other, input pins in low·state 

• MITSUBISHI 
..... ELECTRIC 

Limits 

Min Typ * 
2 

0.4 

2.7 

0.25 

0.35 

-20 

40 

Limits 

Min Typ 

13 

16 

12 

17 

24 

21 

26 

27 

Unit 

V 

V 

V 

"C 

"C 

Unit 
Max 

V 

0.8 V 

V 

-1.5 V 

V 

0.4 V· 

0.5 V 

20 pA 

0.1 mA 

-0.2 mA 

-100 mA 

65 rnA 

Unit 
Max 

30 
ns 

30 

30 
ns 

30 

30 
ns 

30 

30 
ns 

30 



Note 3: Measurement circuit 

INPUT Vee OUTPUT 

OUT 

SOQ 

(1) The pulse generator (PGI has the foilowing 
c,haracteristics: PAR = lMHz, tr = 6ns, tf = 

6ns, tw = SOOns, Vp = 3Vp_p, Zo = 50n 
(2) CL includes probe and jig capacitance. 

MITSUBISHI LSTTLs 

M74LS684P 

a-BIT MAGNITUDE COMPARATOR 

TIMING DIAGRAM (Reference level = 1.3V) 

p 

Q 

•.. MITSUBISHI 
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MITSUBISHI·LSTTLs 

M74LS68SP 

a-BIT MAGNITUDE COMPARATOR WITH OPEN COLLECTOR OUTPUT 

DESCRIPTION 
The M74LS685P is a semiconductor integrated circuit con­
taining two 8-bit words comparator functions with open 
collector outputs_ 

.PIN CONFIGURATION (TOP VIEW) 

FEATURES 
• Hysteresis at inputs (width = 400mW typical) 

• Open collector outputs 
• Wide operating temperature range (Ta = -20 - +75°C) 

APPLICATION 
General purpose, for use in for industrial and consumer 
equipment_ 

FUNCTIONAL DESCRIPTION 

OUTPUT Op>o-

Po-+ 

00-

Pl-
COMPA 
RATOR 01-
INPUTS 

P2_ 

02-

P3--

03-

GND 

Vee 

-Op=o OUTPUT 

-07 

-P7 

-P6 COMPA 
RATOR 

-05 INPUTS 

The eight-bit binary or BCD words are applied at inputs 
Po - P7 and Qo - Q7 _ The results as shown in Function 
Table are expressed at outputs OP>Q and 0P=Q. 

Note that this IC, in comparison to M74LS683P, does 
not have internal pull-up resistors on its inputs Q o - Q7' 

Beside this IC, there are eight-bit digital comparators 
varying input/output formats. They are shown in the table. 
The detailed information are shown in individual catalogue. 

* : OPEN COLLECTOR OUTPUTS 

Outline 20P4 . 

8·BIT MAGNITUDE COMPARATORS TABLE 

An example of the extention bits is shown in the appli­
cation of M74LS682P. 

BLOCK DIAGRAM 

Type 
designation 

M74LS682P 

M74LS683P 

M74LS684P 

M74LS685P 

M74LS688P 

M74LS689P 

OUTPUTS 

InpLits 

Q 24kn pull·up 

Yes 

Yes 

No 

No 

No 

No 

__ --__________ ~A~ _______________ , 
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COMPARATOR INPUTS 

•.. MITSUBISHI 
;"'ELECTRIC 

Op>o 

Outputs 

E OP=O Op>O Format 

No Ves Yes Active pull-up 

No Ves Yes Open collector 

No Yes Yes Active pull-up 

No Yes Yes Open collector 

Yes Yes No Active pull-up 

Ves Yes No Open collector, 

_______ ~ GND 

* : OPEN COLLECTOR OUTPUT 



MITSUBISHI LSTTLs 

M74LS685P 

a·BIT MAGNITUDE COMPARATOR WITH OPEN COLLECTOR OUTPUT 

FUNCTION TABLE 

P, 0 Op=o Op>o 

p=o L H 

p>o H L 

p<o H H 

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

Symbol Parameter Conditions Limits 

Vee Supply voltage -0.5- +7 

V, Input voltage -0.5-+15 

Vo Output voltage Hjgh~level state -0.5- +7 

Topr Operating free·air ambient temperature range -20- +75 

Tstg Storage temperature range -65- +150 

RECOMMENDED OPERATING CONDITIONS (Ta= -20- +75'C. unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vee Supply voltage 4.75 5 5.25 V 

IOH High-level output current VO=5.5V 0 100 I'A 

VOL",0.4V a 12 rnA 
IOL Low-level output current 

VOL;£0.5V a 24 rnA 

ELECTRICAL CHARACTERISTICS (Ta= -20- +75'C. unless otherwise noted) 

Symbol Parameter Test conditions 

V,H High-leve1 input voltage 

V,L Low-level input voltage 

VT+ -VT- Hysteresis width Vee=4.75V 

V'c Input clamp voltage Vee=4.75V, l,e=-18rnA 

IOH High-level output current VcC=4.75V, V, =2V, V, =O.BV, Vo=5.5V 

Vee=4.75V l IOL=12rnA 
VOL Low-level output voltage VI=2V 

V,=0.8V I IOL=24rnA 

Vee=5.25V, VI=2.7V 
I'H High-level input current 

Vee=5.25V, VI=10V 

IlL Low-level input current Vcc=5.25V, V,=0.4V 

Icc Supply current Vcc=5.25V INote 11 

*: All typical values are at Vee = 5V, T a = 25'e. 
Note 1: ICC is measured with all inputs at value of 4.5V. 

SWiTCHiI~G CHARACTERiSTiCS (Vcc=5V, Ta=25'C.unlessotherwisenoted) 

Symbol Parameter 

tpLH Low-ta-high level, high-ta-Iow levet output 

tpHL propagation time from inputs P to output 0P=Q 

tPLH Low-ta-high level, high-ta-Iow level output 

tpHL propagation time from inputs Q to output 0P=Q 

tpLH Low-ta-high level, high-ta-Iow level output 

tpHL propagation time ,from inputs P to output OP>Q 

tpLH Low-ta-high level, high-ta-Iow level output 

tpHL propagation time from inputs Q to output OP>Q 

Test conditions 

RL=667Q, CL=45pF INote21 
All other input pins in low-state 

. • MITSUBISHI 
"ELECTRIC 

Limits 

Min Typ * 
2 

0.4 

0.25 

0.35 

40 

Limits 

Min" Typ 

23 

20 

21 

20 

26 

22 

28 

26 

Unit 

V 

V 

V 

'C 

'C 

Unit 
Max 

V 

0.8 V 

V 

-1.5 V 

100 I'A 

0.4 V 

0.5 V 

20 I'A 

0.1 rnA 

-0.2 rnA 

65 rnA 

Unit 
Max 

45 
ns 

35 

45 
ns 

35 

45 
ns 

35 

45 
ns 

35 
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MI.TSUBISHI LSTTLs 

M74LS68SP 

a·BIT MAGNITUDE COMPARATOR WITH OPEN COLLECTOR OUTPUT 

Note 2: Measurement circuit 

INPUT Vee Vee OUTPUT 

PG 1--'---1 OUT 

50Q 

III The pulse generator IPGI has the following 
characteristics: PRR = 1 MHz, tr = 6ns. tf = 
6ns. tw ~ 500ns. Vp = 3Vp.p. Zo = 50n 

12) CL includes probe and jig capa~itance. 

TIMING DIAGRAM (Reference ievel = 1.3V) 

P 

o 
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MITSUBISHI LSTTLs 

M74LS688P 

a-BIT MAGNITUDE COMPARATOR WITH ENABLE INPUT 

DESCRIPTION 
The M74LS6BBP is a semiconductor integrated circuit con­
taining two B-bit words comparator functions with enable 
input_ 

PIN CONFIGURATION (TOP VIEW) 

FEATURES 
• Hysteresis at inputs P and a (width = 400mV typical) 
• Provided with enable input (E) 
• Active pull-up output 
• Wide operating temperature range (Ta = -20 - +75°C) 

APPLICATION 
General purpose, for use in industrial and consumer equip­
ment_ 

FUNCTIONAL DESCRIPTION 

ENABLE 
INPUT 

COMPA 
RATOR 
INPUTS 

E- Vee 

Po~ -Op=o OUTPUT 

00- -07 

P,- -P7 

0,-

P2_ COMPA 
RATOR 

02- INPUTS 

P3- -Ps 

03-

GND -P4 

When enable input E is low, two eight-bit binary or BCD 
words are applied at inputs Po - P7 and ao - a7 • The 
results as shown in Function Table are expressed at output 

Op=o· 

Outline 20P4 

When E is high, 0P=Q is high in spite of Po - P7 and 8-BIT MAGNITUDE COMPARATORS TABLE 
ao - a7 • 

Beside this IC, there are eight-bit digital comparators 
varing input/output formats. They are shown in the table. 
The detailed information are shown in individual catalogue. 

An example of the extent ion bits is shown in the appli­
cation. 

BLOCK DIAGRAM 

Type 
designation 

M74LS682P 

M74LS683P 

M74LS684P 

M74LS685P 

M74LS688P 

M74LS689P 

OUTPUT 

Inputs 

Q 24kn pull-up 

Ves 

Ves 

No 

No 

No 

No 

~--------------------~v~--------------------~) 
COMPARATOR INPUTS 

•... MITSUBIS.H. I 
"ELECTRIC 

Outputs 

E Op=O Op>O Format 

No Ves Ves Active pull·up 

No Ves Ves Open collector 

No Ves Ves Active pull-up 

No Ves Ves Open collector 

Ves Ves No Active pull-up 

Ves Ves No Open collector 

ENABLE INPUT 
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MITSUBISHI LSTTLs 

M74LS688P 

8~BIT MAGNITUDE COMPARATOR WITH ENABLE INPUT 

FUNCTION TABLE (Note 1) 

p. Q E Op=o 
P=Q L L 

p>o L H 

P<Q L H 

X H H 

Note 1: X: Irrelevant 

ABSOLUTE MAXIMUM RATINGS(Ta=-20-+75'C.unlessotherwisenoted) 

Symbol Parameter Conditions Limits 

Vee Supply voltage -0.5-+7 

VI Input voltage -0.5-+15 

Vo Output voltage High-level state -0.5- Vee 

Topr Operating fre&-alr ambient temperature range -20-+75 

Tstg . Storage temperature range -65-+150 

RECOMMENDED OPERATING CONDITIONS (Ta=-20-+75"C.unless otherwise noted) 

Parameter 
Limits 

Symbol Unit 
Min Typ Max 

Vee Supply voltage 4.75 5 5.25 V 

IOH High-level output current VOH;<;2.7V 0 400 pA 

VOL~O..4V 0 12 , mA 
IOL Low-level output current 

VOL~0.5V 0 24 mA 

ELECTRICAL CHARACTERISTICS (Ta= -20- +75"C. unless otherwise noted) 

Symbol Parameter 

VIH High·level input voltage 

VIL LOW-level input voltage 

VT+-VT- Hysteresis width 

VIC Input clamp voltage 

VOH High.level output voltage 

VOL LOW-level output voltage 

IIH High-level Input current 

IlL Low-level input current 

105 Short-circuit output current 

ICC Supply current 

*: All typical value. are at VCC = 5V. T. = 25"C. 
Note 2: ICC is measured with all other inputs at value of 4.SV. 

2-466 

Test conditions 

Vee=4.75V 

Vee=4.75V. Ile=-18mA 

Vcc=4.7SV. VI =2V.VI =O.BV,loH= -4001'A 

Vcc-4.75V I IOL=12mA 
VI=2V 

I VI=0.8V IOL=24mA 

Vcc=5.25V. VI,=2.7V 

Vee=5.25V. VI=10V 

Vee=5.25V. VI=0.4V 

Vce=5.25V. Vo=OV 

Vee=5.25\,1 (Note2l 

• MITSUBISHI 
.... ELECTRIC· 

Limits 

Min Typ * 
2 

0.4 

2.7 

0.25 

0.35 

-20 

40 

Unit 

V 

V 

V 

'C 

"C 

Max 
Unit 

V 

0.8 V 

V 

-1.5 V 

V 

0.4 V 

0.5 V 

20 pA 

0.1 mA 

-0.2 mA 

-100 mA 

65 mA 



MITSUBISHI LSTTLs 

M74LS688P 

8-BIT MAGNITUDE COMPARATOR WITH ENABLE INPUT 

SWITCHING CHARACTERISTICS (Vee=SV. Ta=2S'C,unlessotherwisenoted) 

Symbol Parameter Test conditions 

tPLH Low-ta-high level, high-ta-Iow level output 

tpHL propagation time from inputs P to output 0P=Q 

tPLH Low-ta-high level, high-to-Iow level output 

propagation time from inputs Q to output Op=Q 
CL=4SpF (Note 3) 

tpHL All other input pins in tow-state 

tPLH Low:to-high level. high-ta-Iow level output 

tPHL 
propagation time from input E to output 0P=Q 

Note 3: Measurement circuit 

INPUT Vee 

PG DUT 

SOQ 

OUTPUT 

(1) The pulse generator (PG) has the following 
characteristics: PRR = 1MHz, tr =:: 6ns, tf = 

6ns, tw = 500ns, Vp = 3Vp_p, Zo = 50n 
(2) CL includes probe and jig capacitance. 

TIMING DIAGRAM (Reference level = 1.3V) 

P 

a 

\'----
E 

APPLICATION EXAMPLE 

Example of 16-bit comparator 

E Po 

Op~o 

M74LS688P 

"L" Po 00 P, at 

M74LS688P 

• MITSUBISHI 
"'ELECTRIC . 

Limits 

Min Typ Max 
Unit 

12 23 
ns 

18 28 

11 23 
ns 

19 28 

10 18 
ns 

16 20 
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MITSUBISHI LSTTLs 

M74LS689P 

a-BIT MAGNITUDE COMPARATOR WITH ENABLE INPUT AND OPEN COLLECTOR OUTPUT 

DESCRIPTION 
The M74LS689P is a semiconductor integrated circuit con­
taning two 8-bit words comparator functions with enable 
input and open collector output. 

PIN CONFIGURATION (TOP VIEW) 

FEATURES 
• Hysteresis at inputs P and Q (width = 400mV typical) 
• Provided with enable input (E) 

• Open collector output 
• Operating temperature range (T a = -20 ~ + 75°C) 

APPLICATION 
General purpose, for use in industrial and consumer equip­
ment. 

FUNCTIONAL DESCRIPTION 
When enable input E is low, two eight-bit binary or BCD 
words are applied at inputs Po ~ P7 and Q o ~ Q7. The 
results as shown in Function Table are expressed at output 

Op=o· 

ENABLE 
INPUT 

COMPA 
RATOR 
INPUTS 

E-

Pa-

00-

Pl-

01-

P2_ 

02--+ 

P3-

03-
i' 

GND 

Vee 

-Op=o OUTPUT 

COMPA 
,RATOR 
INPUTS 

* : OPEN COLLECTOR OUTPUT 

Outline 20P4 

When E is high, OP=Q is high in spite of Po ~ P7 and Q o 
~Q7· 

8-BIT MAGNITUDE COMPARATORS TABLE 

Beside this IC, there are eight-bit digital comparators 
varing input/output formats. They are 'shown in the table. 
The detailed information are shown in individual catalogue. 

An example of the extention bits is shown in the appli­
cation in M74LS688P. 

BLOCK DIAGRAM 

Type 
designation 

M74LS682P 

M74LS683P 

M74LS684P 

M74LS685P 

M74LS688P 

M74LS689P 

OUTPUT 

Inputs 

Q 24kn pull·up 

Ves 

Ves 

No 

No 

No 

No 

~------~------------~v~------~------------~ 
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COMPARATOR INPUTS 
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E Op=O 

No Ves 

No Ves 

No Ves 

No Ves 

Ves Ves 

Ves Yes 

Outputs 

Op>O 

Ves 

Ves 

Ves 

Ves 

No 

No 

Format 

Active pull-up 

Open Collector 

Active pull-up 

Open collector 

Active pull-up 

Open collector 

, 
I 

@GND 

ENABLE INPUT 

* : OPEN COLLECTOR OUTPUT 



MITSUBISHI LSTTLs 

M74LS689P 

a·BIT MAGNITUDE COMPARATOR WITH ENABLE INPUT AND OPEN COLL~CTOR OUTPUT 

FUNCTION TABLE INotell 

P, 0 E Op~a 

p=o L L 

p>o L H 

p<o L H 

X H H 

Note 1: X: Irrelevant 

ABSOLUTE MAXIMUM RATINGS (Ta=-20-+75"C.unless otherwise noted) 

Symbol Parameter Conditions Limits 

Vee Supply voltage -0.5-+7 

VI Input voltage -0.5-+15 

Va Output voltage High-level state -0.5-+7 

Topr Operating free-air ambient temperature range -20-+75 

Tstg Storage temperature range -65-+150 

RECOMMENDED OPERATING CONDITIONS (Ta= -20- +75"C. unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vee Supply voltage 4.75 5 5.25 V 

IOH High-level output current Vo=5.5V 0 100 p.A 

Low'-Ievel output current 
VOL";0.4V a 12 mA 

IOL 
VOL";0.5V a 24 mA 

ELECTRICAL CHARACTERISTICS (Ta= -20- +75"C. unless otherwise noted) 

Symbol Parameter Test conditions 

V'H High-level input voltage 

VIL Low-level input voltage 

VT+-VT- Hysteresis width Vee=4.75V 

VIC Input clamp voltage Vee=4.75V, Ile=-18mA 

IOH High-level output current Veo=4.75V, V, =2V, VI =O.8V, VO=S.SV 

Vee=4.75V I IOL =12mA 
VOL Low-level output voltage VI=2V 

I VI=0.8V IOL =24mA 

IIH High-level input current 
Vee=5.25V, V,=2.7V 

Vee=5.25V, V,=10V 

IlL Low-level input current Vee=5.25V, VI=0.4V 

leo Supply current Vee=5.25V INote21 

*: All typical values are at VCC = 5V. Ta = 25°C. 
Note 2: ICC is measured with all inputs at value of 4.5V. 

SWITCHING CHARACTERISTICS (Vee=5V, Ta=25"C.unlessotherwisenoted) 

Symbol Parameter 

tPLH Low-to-high level, high-to-Iow level output 

tpHL propagation time from inputs P to output 0P=Q 

tPLH Low-to-high level, high-to-low level output 

tpHL propagation time from inputs Q to output Op=Q 

tpLH Low-to-high level high-to-Iow level output 

tpHL propagation time from input E to output 0P=Q 

Test conditions 

RL =667Q, CL =45pF INote31 
All other input pins in low-state. 
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Limits 

Min Typ * 
2 

0.4 

0.25 

0.35 

40 

Limits 

Min Typ 

23 

21 

23 

21 

22 

20 

Unit 

V 

V 

V 

"C 

"C 

Max 
Unit 

V 

0.8 V 

V 

-1.5 V 

100 p.A 

0.4 V 

0.5 V 

20 p.A 

0.1 mA 

-0.2 mA 

65 mA 

Unit 
Max 

40 
ns 

35 

40 
ns 

35 

35 
ns 

30 
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Note 3: Measurement circuit 

INPUT Vee Vee OUTPUT 

PG 1-----41-----1 DUT 

50Q 

(1) The pul,. generator (PG) ha, the following 
characteristics: PRR = 1MHz, tr = 6ns. tf = 

6n" tw = 500n" Vp = 3Vp_p, Zo = 50n 
(2) CL inclu?es probe and jig capacitance. 

TIMING DIAGRAM (Reference level = 1.3V) 

P 

o 

P,O 

2-470 
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CONTACT ADDRESSES FOR FURTHER INFORMATION 
JAPAN 
Electronics Marketing Division 
Mitsubishi Electric Corporation 
2-3, Marunouchi 2-chome 
Chiyoda-ku, Tokyo 100, Japan 
Telex: 24532 MELCO J 
Telephone: (03) 218-3473 

(03) 218-3499 
Facsimile: (03) 214-5570 

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

HONG KONG 
Ryoden Electric Engineering Co., Ltd. 
22nd fl., Leighton Centre 
77, Leighton Road 
Causeway Bay, Hong Kong 
Telex: 73411 RYODEN HX 
Telephone: (5) 7907021 
Facsimile: (852) 123-4344 

TAIWAN 
MELCO TAIWAN CO., Ltd. 
6th fl., Chung-Ling Bldg., 
363, Sec. 2, Fu-Hsing S. Road, 
Taipei, R.O.C. 
Telephone: (704) 0247 
Facsimile: (704) 4244 

U.S.A. 
NORTHWEST 
Mitsub.ishi Electronics America, Inc. 
1050 East Arques Ave. 
Sunnyvale, Ca 94086, U.S.A. 
Telex: 172296 MELA SUVL 
Twx: 910-339-9549 
Telephone: (408) 730-5900 
Facsimile: (408) 730-4972 

NORTH CENTRAL 
Mitsubishi Electronics America, Inc. 
799 North Bierman Ci rcle, 
Mt. Prospect, ILL 60056, U.S.A. 
Telex: 270636 MESA CHI-MPCT 
Telephone: (312)298-9223~8 
Facsimile: (312) 298-0567 

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

NORTHEAST 
Mitsubishi Electronics America, Inc. 
200 Unicorn Park Drive 
Woburn, MA 01801, U.S.A. 
Telex: 951796 MELASB WOBN 
Twx: 710-348-1229 
Telephone: (617) 938-1220 
Facsimile: (617) 938-1075 

MID-ATLANTIC 
Mitsubishi Electronics America, Inc. 
110 New England Ave. West 
Piscataway, NJ 08854 U.S.A. 
Telex: 833244 MESANJPWAY 
Twx: 710-991-8584 
Telephone: (201) 981-9256 
Facsimile: (201) 981-9256 

SOUTHWEST 
Mitsubishi Electronics America, Inc. 
991 Knox St. 
Torrance, CA. 90502, U.S.A. 
Telex: 664787 MELA TRNC 
Telephone: (213) 515·3993 
Facsimile: (213) 324-6578 

SOUTH CENTRAL 
Mitsubishi Electronics America, Inc. 
3247 West Story Road, 
Los Colinas Business Park 
Irving, TX 75062, U.S.A. 
Telephone: (214) 258·1266 
Facsimile: (214) 659-9313 

SOUTHEAST 
Mitsubishi Electronics America, Inc. 
Town Ex. CTR. 6100 Glades Rd. #210 
Boca Raton, FI. 33433 U.S.A. 
Twx: 510-953-7608 
Telephone: (305) 487-7747 
Facsimile: (305) 487-2046 

WEST GERMANY 
Mitsubishi Electric Europe GmbH 
Head Quater 
Gothear Str. 6 
4030 Ratingen 1, West Germany 
Telex: 8585070 MED D 
Telephone: (02102) 4860 
Facsimile: (02102) 486-115 

Munich Office: 
ArabellastraBe 31 
8000 Munchen 81, West Germany 
Telex: 5214820 
Telephone: (089) 919006-09 
Facsimile: (089) 91013199 
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FRANCE 
Mitsubishi Electric Europe GmbH 
65 Avenue de Colmar Tour Albert ler 
F-92507 Rueil Malmaison Cedex, 
France 
Telex: 
Telephone: 
Facsimi.le: 

ITALY 

202267 (MELCAM F) 
(01) 7329234 
(01) 7080405 

Mitsubishi Electric Europe GmbH 
Centro Direzionale Colleoni 
Palazzo Cassiopea 1 
20041 Agrate Brianza I-M ilano 
Telephone: (039) 636011 
Facsimile: (039) 6360120 

SWEDEN 
Mitsubishi Electric Europe GmbH 
Lastbilsviigen 6B 
5-19149 Sollentuna, Sweden 
Telex: 10877 (meab S) 
Telephone: (08) 960468 
Facsimile: (08) 966877 

U.K. 
Mitsubishi Electric (U.K.) Ltd. 
Centre Point, (18th Floor), 
103 New Oxford St., 
London WC1, England, U.K. 
Telex: 296195 MELCO G 
Telephone: (01) (379) 7160 
Facsimile: (01) (836) 0699 

AUSTRALIA 
Mitsubishi Electric Australia Pty. Ltd. 
73-75, Epping Road, North Ryde, 
P.O. Box 1567, Macquarie Centre, 
N.S.w., 2113, Australia 
Telex: MESYD AA 26614 
Telephone: (02) (888) 5777 
Facsimile: (02) (887) 3635 
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