














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































MITSUBISHI LSTTLs 

M74LS669P 

, SYNCHRON'OUSPRESETTABLE UP/DOWN' '4·BIT' BINARY COUNTER 

TIMING DIAGRAM (Reference level = 1.3V) 

T 

Qs 

Qc 

Qo 

Epor ET 

u/o 

2-'-448 

tw(T) tW(T) 

tsu (0) th (0) 

�~�~� �j�~� 
�~�~�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~� 

), l{ 
�\�_�.�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~� 

• .MITSUBISHI 
.... ELECTRIC 



MIT SUB ISH I LsTTLs 

M74LS670P 

4·BY·4 REGI'STER FILE WITH 3·STATE OUTPUTS 

DESCRIPTION 
The M74LS670P is a semiconductor integrated circuit 

containing a 4 word x4 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 

• Storage capacity can be easily expanded with the aid of 

the enable input. 

• AND-tie may be used (With 3-state output) 

Wide operating temperature range (T a = -20 '"'" +75
0 

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 AND-tie even in the 

worst condition. Expansion of up to 512 words is possible. 
possible. 

BLOCK DIAGRAM 

OUTPUT CONTROL INPUT OC 11 ,--~rr-o. 

, I 

PIN CONFIGURATION (TOP VIEW) 

DATA 
INPUTS 

READ { RB -+ 4 
ADDRESS 

INPUTS RA-+ 

{ 

Q3 - 6 
OUTPUTS 

Q2-

GND 

Outline 16 P4 

Writing Method 

Vee 

DATA INPUT 

- WA } WRITE 
ADDRESS 

_ WB INPUTS ' 

WRITE 
ENABLE 
INPUT 
OUTPUT 
CONTROL 
INPUT 

-+ Qo 1 
f OUTPUTS 

By designating a word using write address inputs W A and 

WB and applying data to the data inputs Do, 0 1 , O2 , 

and 0 3 , writing into each bit is performed. For writing 

the write enable input Ewis held low (Writing will not 

be performed ~f Ew is high) 

Readout Method 
When a word is designated by read address inputs RA 
and RB , the contents of each bit appear in the outputs 

00, 01, 02, and 03. For reading the output control 
input DC is held low. (when DC is high, all the outputs 

are in the high-impedance state). 

OUTPUTS 

WORD 3 

WORD 2 

WOAD 1 

WOAD 0 
WRITE ADDRESS INPUTs{WA 14 

WB 13r.,~~[)--~~~======!t=i====~~~====~ 

WRITE ENABLE INPUT 

, Do 
DATA INPUTS 

'. ,,' MITSUB, ,ISHI 
Ili'tELECTRIC 

03 I GND 
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FUNCTION TABLE (No~e 1) 

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=D 

Readout Method 

RA Rs DC 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 B O W2B, W2 B2 W2 B 3 

H H L W3Bo W3B, . W3 B2 W3 B 3 

Note 1: QO : The level of Q before the indicated steady-state input conditions were 
establ ished. 

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 VOH62.4V 0 -2.6 rnA 

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

VOL~0.5V 0 8 mA 

ELECTRICAL CHARACTERISTICS (Ta=-20- +70"C, unless otherwise noted) 

Symbol Parameter Test conditions 

VIH High-level input voltage 

VIL Low-level input voltage 

VIC Input clamp voltage Veo=4. 75V. 1'0= -18mA 

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

VI=2V.10H""-2.6mA 

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

VI=0.8V, VI=2V I IOL=8mA 

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

IOZL Dff-state low-level output current Veo=5.2SV. V,=2V. V,=O.4V 

Ew 

DC Vee=5 .25V. VI=2. 7V 

IIH High-level input current 
Other input 

Ew 

DC Vee= 5. 2.5V . VI= 10V 

Other input 

Ew 

IlL LOW-level input current DC Vee=5.25V. VI=0.4V 

Other input 

lOS Short-circuit output current (Note 2) Vee=5.25V. Vo=OV 

Icc Supply current Vee=S.2SV (Note 3) 

* . All typical values are at Vee = SV. Ta = 2SoC. 
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• WB. RA. RB inputs grounded and Do - 0 3 • EW. DC inputs at 4.SV. 

2-450 
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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 I1A 

-20 flA 

40 

60 'flA 

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 (Vee=SV, Ta =2S"C, unless otherwise noted) 

Symbol Parameter Test conditions 

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

t pHL time, from input R A, R B to output 00, Q 1, Q2, Q3 

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

time,. from input E w to output 00. 01. Q2. 03 
CL = 1SpF (Note 4) 

t pHL 

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

t pHL from input Do; 01, 02. 03 to output QO. Q1. 02. 03 

t PZH Output enable time to high-level RL=2kQ, CL ~ 1SpF (Note 4) 

tPZL Output enable ti me to low-level RL=2kQ, CL=1SpF (Note 4) 

tpHZ Output disable time from high-level RL=2kQ, CL= SpF (Note 4) 

t pLZ Output disable time from low-level RL=2kQ, CL= SpF (Note 4) 

Note 4: Measurement circuit 

INPUT Vee 

Symbol SWl SW2 
1----

tPZH Open Closed 

PG DUT tPZL Closed Open 

t PLZ Closed Closed 

SOQ 
t PHZ Closed Closed 

TIMING REQUIREMENTS (Vee=SV, Ta=2S"C, unless otherwise noted) 

Symbol Parameter Test conditions 

tw(E"\V) Write enable input E w pulse width 

tW«)C) Output control input OC pulse width 

tsU(O) Setup time 00-03 to Ew 

tsU(W) Setup time WA. WB to E w 

th (0) Hold time 00-03 to Ew 

th (w) Hold time WA. WB to E w 

t latch 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) 

~:-D' ijW(EWl 
tr= Qo -03 

t pHL 

RA. R, ==t= 
kJ 00 -Q3 W 

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 

6C 

Qo -Q3 

Qo -03 

,. MITSUBISHI 
.... ELECTRIC 

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 = 50n 

(2) All diodes are switching diodes (t rr ~ 4ns) 
(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 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

2-451 



DESCRIPTION 
The M74LS682P is a semiconductor integrated circuit con
taining two B·bit words comparator functions. 

FEATURES 
• Hysteresis at inputs (width = 400mV typical) 
• Internal 24kn pull-up resistors on the Qinputs 
• Active pull-up outputs 
• Wide operating temperature range (T a = ':"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 Qo - Q7' The results as shown in Function 
Table are expressed at outputs Op>oand Op=o. 

Qo -Q7 have internal pull·up resistors (=24kn), so that 
misoperation due to noise is reduced on condition that 
Qo -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 --

Po-

00-

Pl-
COMPA 
RATOR 01-
INPUTS 

Pz-

02-

P3-

03-

GND 

Outline 20P4 

OUTPUT 

COMPA 
RATOR 
INPUTS 

8-BIT MAGNITUDE COMPARATORS TABLE 

Type Inputs Outputs 

designation Q 24kO pull-up E Op=O OP>O Format 

M74LS682P Yes No Yes Yes Active pull-up 

M74LS683P Yes No Yes Yes Open collector 

M74LS684P No No Yes Yes Active pull-up 

M74LS685P No No Yes Yes Open collector 

M74LS688P No Yes Yes No Active pull-up 

M74LS689P No Yes Yes No Open collector 

OUTPUTS 

2-'-452 

~ __________ ~A~ ________ ~ 

---- ---________ -@GND 

COMPARATOR INPUTS 

• . MITSUBISHI 
i"& ELECTRIC . 
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M74LS682P 

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. unlessatherwise noted} 

Symbol Parameter Conditions Limits 

Vee Supply voltage --0.5-+7 

Inputs P -0.5-+15 
VI Input voltage 

InputsQ - 0.5-Vee+0.5 

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 High-level output current VOH~2.7V 0 -400 pA 

VOL~0.4V 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 Test conditions 

VIH High-level input voltage 

VIL Low-level input voltage 

VT+-VT- Hysteresis width Vec=4.75V 

VIC Input clamp voltage Vec=4.75V, Ile=-18mA 

VOH High-level output voltage VCC=4.75V. VI =2V. VI =D.8V.IOH= -4DDpA 

Vcc=4.75V 
I IOL=12mA 

VOL Low-level output voltage VI =2V 
VI =0.8V I lOL =24mA 

P, 0 Vcc=5.25V. VI=2.7V 

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

0 Vec=5.25V. VI=5.5V 

P 
IlL Low-level input current VcC=5.25V. VI=0.4V 

0 

lOS Short-circuit output current (Note 1) Vec=5.25V. Vo=OV 

ICC Supply current Vec=5.25V (Note 2) 

*: All typical values are at Vce; 5V. Ta; 25°e. 
Note 1: All measurements should be done Quickly. and not more than one output should be shorted at a time. 

2: Ice is measured with all inputs at value of 4.5V. 

• . MITSUBISHI 
.... ELECTRIC 

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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M74LS682P 

a·BIT MAGNITUDE COMPARATOR 

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

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-Iow level output 

tpHL propagation time from inputs d to output 0P=Q 

tpLH Low-to-high level, high-to-Iow level output 

tpHL propagation time from inputs P to output OP>Q 

tpLH Low-to-high level, high-to-Iow level output 

tpHL propagation time from inputs Q to output 0P>Q 

Note 3: Measurement circuit 

INPUT Vee OUTPUT 

DUT 

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

(2) CL includes probe and jig capacitance, 

Test conditions 

OL=45pF (Note 3) 

All other input pins in low-state 

TIMING' DIAGRAM (Reference level = 1.3V) 

p 

Q 

2-454 
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L,imits 

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 

114M 74LSOOP 

M74LS682P M74LS682P 

• MITSUBISHI 
.... ELECTRIC 
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a-BIT MAGNITUDE COMPARATOR 
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':': ,,\C'1 , OOV 
MITSUBISHI LSTTLs 

M74LS683P 
~'i.\l'l ~~ 

a·a,IT,MAGNITUDE COMPARATOR WITH OPEN COLLECTOR OUTPUT 

DESCRIPITON PIN CONFIGURATION (TOP VIEW) 
The M74LS683P is a semiconductor integrated circuitcon
taining two 8-bit words comparator functions with open 
collector outputs. 

FEATURES 
• Hysteresis at inputs (width = 400mV typical) 
• Internal 24kn pull-up resistors on the 0 inputs 
• Open collector outputs 
• Wide operating temperature'range (Ta = -20"'" +75°C) 

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

FUNCTIONAL DESCRIPTION 

OUTPUT Op>o-

Po-

00-

COMPA 
RATOR 0,-
INPUTS 

GND 

Vee 

--Op=o OUTPUT 

COMPA 
RATOR 
INPUTS 

*: OPEN COLLECTOR OUTPUTS 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>Q and 0P=Q' 

Outline 20P4 

0 0 "'" 0 7 have internal pull-up resistors (=24kn), so that 
misoperation due to noise is reduced on condition that 
0 0 -07 are open. 

8-BIT MAGNITUDE COMPARATORS TABLE 

Beside this Ie, 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 
de~ignation 

M74LS682P 

M74LS683P 

M74LS684P 

M74LS685P 

M74LS688P 

M74LS689P 

BLOCK DIAGRAM OUTPUTS 

Inputs 

Q 24kn pull-up 

Yes 

Yes 

No 

No 

No 

No 

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

OP~Q 

Outputs 

E OP=Q Op>O Format 

No Yes Yes Active pull-up 

No Yes Yes Open collector 

No Yes Yes Active pull-up 

No Yes Yes Open collector 

Yes Yes No Active pull-up 

Yes Yes No Open collector 

~_IEW~ 

2-456 
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M74LS683P 

a-BIT MAGNITUDE COMPARATOR WITH OPEN COLLECTOR OUTPUT 

FUNCTION TABLE 

p, 0 OP=Q OP>Q 

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 

Inputs P -0.5-+15 
V, Input 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=5.5V 0 100 p.A 

VOL~0.4\( 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 

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 
f------~-

VOL Low-level output voltage 

P, 

I'H High-level input current 

I,L Low-level input current 

ICC Supply current 

*: All typical values are at V CC = 5V. T a = 25°C. 
Notel: ICC is measured with all inputs at value of 4.5V. 

P 

0 
p 

0 

0 

Test conditions 

Vee=4.75V 

Vec=4.75V, l,c=-18mA 

VCC=4.75V, V, =2V. V, =O.8V, Vo=5.5V 

I 
Vec=4.75V IOL =12mA 
V,=2V 

I V, =0.8V ~OL =24mA 

Vec=5.25V, V,=2.7V 

Vec=5.25V, V,=10V 

Vee=5.25V, V,=5.5V 

Vce=5.25V, VI=0.4V 

Vec=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 

p.A 

V 

V-

p.A 

mA 

mA 

mA 

mA 
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.~BIT MAGNITUDE . COMPARATOR . WITH. OPEN· COLLECTOR OUTPUT 

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

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-Iow level output 

tPHL propagation time from inputs Q to output 0P=Q 

tpLH Low-to-high level, high-to-Iow level output 

tpHL propagation time from inputs P to output OP>Q 

tpLH Low-to-high level high-to-Iow level output 

tpHL propagation time from inputs Q to output OP>Q 

Note 2: Measurement circuit 

INPUT Vee Vee OUTPUT 

PG OUT 

50Q 

(1) The pulse generator (PG) has the following 
characteristics: PRR = 1 MHz, tr = 6ns, tf = 
6ns, tw = 500ns, Vp = 3Vp_p, Zo = 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"'" +7SoC) 

APPL ICATION 
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>Q and 0P=Q. 

Note that this IC, in comparison to M74LS682P, does 
not have internal pull-up resistors on its inputs 0 0 ,.... 0 7 • 

Beside this Ie, 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 

a-BIT MAGNITUDE COMPARATOR 

PIN CONFIGURATION (TOP VIEW) 

OUTPUT Op>o- Vee 

Po-- --OP=o OUTPUT 

00- --07' 

P1- -P7 
COMPA 
RATOR 01-- -06 
INPUTS 

P2---+ --P6 COMPA 
RATOR 

02- -05 INPUTS 

P3- --Ps 

03-

GND -P4 

Outline 20P4 

8-BIT MAGNITUDE COMPARATORS TABLE 

Type Inputs Outputs 

designation Q 24kn pull-up E Op=O Op>O Format 

M74LS682P Yes No Yes Yes Active pull-up 

M74LS683P Yes No Yes Yes Open collector 

M74LS684P No No Yes Yes Active pull-up 

M74LS685P No No Yes Yes Open collector 

M74LS688P No Yes Yes No Active pull-up 

M74LS689P No Yes Yes No Open collector 

BLOCK DIAGRAM 
OUTPUTS 

~ ____________ ~A~ ______________ ~ 

COMPARATOR INPUTS 

• MITSUBISH, I 
"ELECTRIC, 

I 
-------- --@ GND 
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M74LS684P 

a-BIT MAGNITUDE COMPARATOR 

FUNCTION TABLE 

p.O 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 

Vee Supply voltage 

VI 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 

10H High·level output current VOH;?:2.7V 0 -400 p.A 

10L Low·level output current 
VOL;:;i;0.4V 0 12 rnA 

VOL;:;i;O.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=-18rnA 

VOH High·level output voltage Vec=4.7SV, VI =2V, VI =O.8V,loH= -400pA 

Vcc=4.75V I IOL=12rnA 
VOL Low·level output voltage VI=2V 

I VI =0.8V IOL=24rnA 

Vcc=5.25V. VI=2.7V 
IIH High·level input current 

Vce=5.25V. VI=10V 

IlL Low·level input current Vcc=5.25V. VI=0.4V 

lOS Short·circuit output current (Note 1) VCC=5.25V, VO=OV 

ICC Supply current VCC=5.25V (Note 2) 

*: 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 measuredwith all inputs at value of 4.5V. 

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

Symbol 

tPLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 
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Parameter 

Low·to·high level. high·to·low level output 

propagation time from inputs, P to output 0P=Q 

Low·to·high level. high·to·low level output 

propagation time from inputs Q to output 0P=Q 

Low·to·high level. high·to·low level output 

propagation time from inputs P to output OP>Q 

Low-to-high level. high-to-Iow level output 

propagation time from inputs Q to output OP>Q 

Test conditions 

CL =45pF (Note 3) 

All other inputpins in low-state 

•. MITSUBISHI 
.... ELECTRIC 

Min 

'2 

2.7 

-20 

~in 

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 

0.4 V 

-1'.5 V 

V 

0.25 0.4 V 

0.35 0.5 V 

20 p.A 

0.1 rnA 

-0.2 rnA 

-100 rnA 

40 65 rnA 

limits 
Unit 

Typ Max 

13 30 
ns 

16 30 

12 30 
ns 

17 30 

24 30 
ns 

21 30 

26 30 
ns 

27 30 



Note 3: Measurement circuit 

INPUT Vee OUTPUT 

OUT 

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

(2) CL includes probe ilnd jig capacitance. 

TIMING DIAGRAM (Reference level = 1.3V) 

p 

Q 
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MITSUBISHI LSTTLs 

M74LS685P 

8.BITMAGNITUDE 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>Q_ 

Po-

COMPA 
RATOR 01-
INPUTS 

GND 

Vee 

-OP=Q OUTPUT 

-07 

-P7 

-Os 

-Ps COMPA 
RATOR 

-05 INPUTS 

-Ps 

* : OPEN COLLECTOR OUTPUTS 

The eight-bit binary or BCD words are applied at inputs 
Po '" P7 and Q o '" 0 7 , The results as shown in Function 
Table are expressed at outputs OP>Q and OP=Q. 

Note that this IC, in comparison to M74LS683P, does 
not have internal pull-up resistors on its inputs 0 0 ;...... 0 7 , 

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. 

Outline 20P4 

8-BIT MAGNITUDE COMPARATORS TABLE 

An example of the extention bits is shown in the appli
cation of M74LS682P. 

Type 
designation 

M74L5682P 

M74L5683P 

M74L5684P 

M74L5685P 

M74L5688P 

M74L5689P 

BLOCK DIAGRAM 
OUTPUTS 

Inputs 

Q 24k!1 pull-up 

Yes 

Yes 

No 

No 

No 

No 

~ ____________ ~A~ ____________ ~ 

E 

No 

No 

No 

No 

Yes 

Yes 

Outputs 

Op=O Op>O Format 

Yes Yes Active pull-up 

Yes Yes Open collector 

Yes Yes Active pull-up 

Yes Yes Open collector 

Yes No Active pull-up 

Yes No Open collector 

~_~JJU 
~7 
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MITSUBISHI LSTTLs 

M74LS685P 

a-BIT MAGNITUDE COMPARATOR WITH OPEN COLLECTOR OUTPUT 

FUNCTION TABLE 

P, Q OP=Q OP>Q 

P=Q L H 

P>Q H L 

P<Q H H 

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 

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=5.5V 0 100 "A 

VOL~0.4V 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-leve1 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 

IIH High·level input current 

IlL Low-level input current 

ICC Supply current 

*: All typical values are at VCC: 5V, Ta: 25°C. 
Note1: ICC is measured with all inputs at value of 4.5V. 

Test conditions 

Vee=4.75V 

Vee=4.75V, Ile= -18mA 

VCC=4.75V, VI =2V, VI =O.8V, VO=S.SV 

Vee=4.75V l IOL=12mA 
VI=2V 
VI =0.8V I IOL=24mA 

Vee=S.2SV, VI=2.7V 

Vee=S.2SV, VI=lOV 

Vee=S.2SV, VI=0.4V 

Vee=S.2SV (Note 1) 

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

Symbol Parameter 

tpLH Low·to·high level, high·to·low level output 

tpHL propagation time from inputs P to output Op:Q 

tpLH Low-to-high level, high-to-Iow 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 inputs P to output OP>Q 

tpLH Low-to-high level, high-to-Iow level output 

tpHL propagation time from inputs Q to output OP>Q 

Test conditions 

RL =667Q, CL=45pF (Note 2) 

All other input pins in low-state 

.• MITSUBISHI 
.... ELECTRIC 

Limits 

Min Typ * 
2 

0.4 

0.25 

0.35 

40 

Li.mits 

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 "A 

0.4 V 

0.5 V 

20 "A 

0.1 mA 

-0.2 mA 

65 mA 

Unit 
Max 

45 
ns 

35 

45 
ns 

35 

45 
ns 

35 

45 
ns 

35 

2-463 



MITSUBISHI LSTTLs 

M74LS685P 

a-BIT MAGNITUDE COMPARATOR WITH OPEN COLLECTOR OUTPUT 

Note 2: Measurement circuit 

INPUT Vee Vee OUTPUT 

DUT 

(1) The pulse generator (PG) has the following 
characteristics: PR R = 1 MHz, tr = 6ns, tf = 
6ns, tw = 500ns, Vp = 3Vp_p, Zo = 500 

(2) CL includes probe and jig capacitance. 

TIMING DIAGRAM (Reference level = 1.3V) 

p 

Q 
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MITSUBISHI LSTTLs 

M74LS688P 

a-BIT MAGNITUDE COMPARATOR WITH ENABLE INPUT 

DESCRIPTION 
The M74LS688P is a semiconductor integrated circuit con
taining two 8-bit words comparator functions with enable 
input. 

PIN CONFIGURATION (TOP VIEW) 

FEATURES 
• Hysteresis at inputs P and 0 (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 

Qo- --Q7 

P,- -P7 

Q,-

P2-- COMPA 
RATOR 

Q2- INPUTS 

P3--

Q3-

GND -P4 

When enable input E is low, 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 output 
Op=o· . 

Outline 20P4 

When E is high, 0P=Q is high in spite of Po ~ P7 and 
0 0 "'" 0 7 • 

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. 

BLOCK DIAGRAM r--

Type 
designation 

M74LS682P 

M74LS683P 

M74LS684P 

M74LS685P 

M74LS688P 

M74LS689P 

OUTPUT 

Inputs 

Q 24kO pull-up 

Yes 

Yes 

No 

No 

No 

No 

~--------------------~v~--------------------~ 

COMPARATOR INPUTS 

•. MITSUBISHI 
.... ELECTRIC 

Outputs 

E Op=o Op>O Format 

No Yes Yes Active pull-up 

No Yes Yes Open collector 

No Yes Yes Active pUll-up 

No Yes Yes Open collector 

Yes Yes No Active pull-up 

Yes Yes No Open collector 

ENABLE INPUT 
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M74LS688P 

... BIT MAGNITUDE CO""PARATOR WITH ENABLE INPUT 

FUNCTION TABLE (Note 1) 

p. 0 E OP=Q 

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 

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. uhless 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~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 

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 

los Short-circuit output current 

ICC Supply current 

*: All typical values are at VCC = 5V, Ta = 25°C. 
Note 2: ICC is measured with all other inputs at value of 4.5V. 

2-466 

Test conditions 

VCC=4.75V 

Vee=4.75V. Ilc=-18mA 

Vcc=4.75V, VI =2V, VI =O.8V.loH= -400pA 

Vcc=4.75V T IOL=12mA 
VI=2V 

I VI=0.8V IOL=24mA 

Vee=5.25V. VI=2.7V 

Vcc=5.25V. VI=10V 

Vee=5.25V. VI=0.4V 

Vee=5.25V, Vo=OV 

Vee=5.25V (Note 2) 

, • .MITS,UBISHI 
.... ELECTRIC 

Limits 

Min Typ * 
2 

OA 

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 

OA V 

0_5 V 

20 p.A 

0.1 mA 

-0.2 mA 

-100 mA 

65 mA 



MITSUBISHI LSTTLs 

M74LS688P 

a-BIT MAGNITUDE COMPARATOR WITH ENABLE INPUT 

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

Symbol Parameter Test conditions 

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-Iow level output 

propagation time from inputs Q to output Op=Q 
CL=45pF (Note 3) 

tpHL All other input pins in low-state 

tPLH Low-to-high level. high-to-Iow level output 

tpHL 
propagation time from input E to output 0P=Q 

Note 3: Measurement circuit 

INPUT Vee 

OUT 

OUTPUT 

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

(2) CL includes probe and jig capacitance. 

TIMING DIAGRAM (Reference level = 1.3V) 

p 

Q 

P,Q \'-----
E 

APPLICATION EXAMPLE 

Example of 16·bit comparator 

M74LS688P M74LS688P 

• MITSUBISHI 
.... ELECTRIC 

Limits 

Min Typ Max 
Unit 

12 23 
ns 

18 28 

11 23 
ns 

19 28 

10 18 
ns 

16 20 

2-467 



," - -' ~ MITSUBISHI LSTTLs 

'. ,,~O'\)UC M74LS689P 
~~\l'1 
' .. BITM~ClNITUD.E C;:OMP~RATORWITH EIliABLEJNPUT ~ND OPEN COLLECTOR OUTPUT 

DESCRIPTION 
The M74LS689P is a semiconductor integrated circuit con
timing two S-bit words comparator functions with enable 
input and open collector output. 

PIN CONFIGURATlqN ~TOP VIEW) 

FEATURES 
• Hysteresis at inputs P and 0 (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 

ENABLE 
INPUT 

COMPA 
RATOR 
INPUTS 

E- Vee 

Pa- -OP=Q OUTPUT 

00- -07 

Pl- -P7 

01-

P2_ -Ps COMPA 
!RATOR 

02- -05 INPUTS 

P3- -Ps 

03-

GND -P4 

* : OPEN COLLECTOR OUTPUT 
When enable input E is low, 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 output 

Op=o· 

Outline 20P4 

When E is high, Op=Qis high in spite{)f Po'" P7 and 0 0 8-BIT MAGNITUDE, COMPARATORS TABLE 
'" 0 7 • 

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 24k!1 pull-up 

Yes 

Yes 

No 

No 

No 

No 

~---------------------v~------------------~ 
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E Op=O 

No Yes 

No Yes 

No Yes 

No Yes 

Yes Yes 

Yes Yes 

Outputs 

Op>O 

Yes 

Yes 

Yes 

Yes 

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 COLLECTOR OUTPUT 

FUNCTION TABLE (Note 1) 

p, 0 E OP=Q 

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 

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=5.5V 0 100 pA 

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

IOL 
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 Veo=4.75V 

VIC Input clamp voltage VCO=4.75V, Ilo=-18mA 

IOH High-level output current Vcc=4.7SV, VI =2V, VI =0.8V, Vo=5.5V 

VOO=4.75V I IOL=12mA 
VOL Low-level output voltage VI=2V 

VI=0.8V I IOL=24mA 

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

VOO=5.25V, VI=10V 

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

leo Supply current Voo=5.25V (Note2) 

*: 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 (Vcc=5V, Ta=25"C, unless otherwise noted ) 

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-Iow 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 (Note 3) 

All other input pins in low-state. 

• MITSUBISHI 
"ELECTRIC 

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 

Unit 
Max 

V 

0.8 V 

V 

,,1.5 V 

100 pA 

0.4 V 

0.5 V 

20 pA 

0.1 mA 

-0.2 mA 

65 mA 

Unit 
Max 

40 
ns 

35 

40 
ns 

35 

35 
ns 

30 
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M74LS689P 

a-BIT MAGNITUDE COMPARATOR WITH ENABLE INPUT AND· OPEN COLLECTOR OUTPUT 

Note 3: Measurement circuit 

INPUT Vee Vee OUTPUT 

OUT 

(1) The pulse generator (PG) has the following 
characteristics: PRR = 1MHz, tr = 6ns, tf = 
6ns, tw = 500ns, Vp = 3Vp.p, 20 = 5011 

(2) CL includes probe and jig capacitance. 

TIMING DIAGRAM (Reference level = 1.3V) 

P 

Q 

P,Q 
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