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SN54LSG82, SN54LS684, SN54LS685, SN54LS687, SN54LS688, 
SN74LS682, SN74LS684 THRU SN74LS688 
8-BIT MAGNITUDEflDENTITY COMPARATORS 

D2617, JANUARY 1901 - REVISED MARCH 198B 

Compares Two-8-Bit Words 

Choice of Totem-Pole or Open-Collector 
Outputs 

Hysteresis at P and Q Inputs 

'LS682 has 20-kQ Pullup Resistors on the Q 
Inputs 
SN74LS686 and 'LS687 . . . JT and NT 
24-Pin, 300-Mil Packages 

SN54LS6S2, SN54LS684, SN54LS685 . . . J PACKAGE 
SN74LS682. SN74LS684. SN74LS685 . . . DW OR N PACKAGE 

(TOP VIEW) 

TYPE 
OUTPUT 
ENABLE 

OUTPUT 
CONFIGURATION 

20-kQ 
PULLUP 

TYPE P - Q p > a 
OUTPUT 
ENABLE 

OUTPUT 
CONFIGURATION 

20-kQ 
PULLUP 

' LS682 Yes yes no lo iem-po le yes 
X S 6 8 4 Yes yes no to tem-po le no 
' LS685 yes yes no open-col lector no 
S N 7 4 L S 6 8 6 Yes yes yes lo [em-po!e no 
'LS687 yes yes yes open-col lector no 
"LS68B yes no yes to tem-po le no 

P > Q [ • u 30 3 V c c 
PO c 2 19 • P=Q 
oo [_ 3 18 a Q7 

p i : 4 1 7 3 P7 
0 1 L 5 16 1 06 

P 2 C 6 15 3 P6 
02 n 7 14 3 05 
P3 c 8 13 D P5 
Q3 [ 9 12 3 0 4 

GND C 10 11 : P4 

SN54LS682. SN54LS684, SN54LS685 . . . FK PACKAGE 
(TOP VIEW) 

SN54LS637 . . . JT PACKAGE 
SN74LS686, SN74LS687 . . . OW OR NT PACKAGE 

[TOP VIEW) 

p > a r I U ? 4 3 v C c 
e i C 2 23 : G2 
PO C J 22 3 P=Q 
•O r 4 21 D O ? 
PI c s 20 3 P7 
o i n 6 19 3 NC 
NC C 7 18 3 06 
P2 Z 8 17 3 P6 
02C 9 16 J Q5 
P3C 10 15 • PS 
03 £ 11 14 3 04 

GND C 1J 13 3 PA 

PI 
Q! 
P2 ]« 
02 
P3 3 " 

a o o 

So A u II 
a. a. > Q-I J l I I JI i LJ~ 

2 I I JO 19 

10 1 1 17 11 
i r - i r - l 1-1 n 

8n tr * « 
Z O 0-

1B[ Q7 
P7 

I 6 [ Q6 
15C P6 

'<C 05 

SN54LS688 . . . J PACKAGE 
SN74LS6B8 . . . DW OR N PACKAGE 

ITOP VIEW) 

SN54LS687 . . . F K PACKAGE 
(TOP VIEW) 

IO <j i p o A <-> r j t ii 
t IC la. 2 >113(0. 
u u u u u u u 
4 3 ? 1 38 17 20 

QO 
PI 
Q1 
NC ]« 
NC ] 9 
P2 ] 1 0 
0 2 

12 13 11 :5 IE, 

D (J 
z z 

< 1 D ^ c c 
POC 2 19 J P = Q 
00C 3 IS J Q 7 

« C 4 17 I ]P7 
o i g 5 16 J Q 6 
P 2 [ G IB ] P 6 
Q 2 p 7 14 Jos 
p3[; e 13 3P5 
0 3 C 9 12 JQd 

GNDC 10 n 3M 

25 [ Q7 
P7 

33 C NC 
[ NC 

2 1 : 06 
20 [ P6 
19[ • 5 

SN54LS6B8 . . . FK PACKAGE 
(TOP VIEW) 

NC —No internal connection 

9 10 11 12 13 
r - i r - i I-11-1 I— 

Q Z 
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SN54LS682, SN54LS684, SN54LSE85, SN54LS687, SN54LS688 
SN74LS682, SN74LS684 THRU SN74LS688 
0-BIT MAGNITUDE/IDENTITY COMPARATORS 

description 

These magnitude comparators perform comparisons of 
t w o eight-bit binary or BCD words. All types provide 
P = Q ou tpu ts and all excep t ' L S 6 8 8 prov ide 
P > Q outputs as well. The 'LS682, 'L.S684, 'LS686, and 
'LS688 have totem-pole outputs, while the 'LS685 and 
'LS687 have open-collector outputs. The 'LS682 features 
20-k£! pullup termination resistors on the Q inputs for 
analog or swi tch data. 

FUNCTION TABLE 

INPUTS OUTPUTS 
DATA ENABLES p > n 
P, Q (5, ST G2 

p > n 

P = Q L X L H 
P > Q X L H L 
P < Q X X H H 
P = Q H X H H 
P > Q X H H H 

X H H H H 

logic symbols''' 

'LS632. 'LS684 

PO -
P1 
PZ-
P3-
P4 • 
P5 -
P6 -
P7 • 

<30-
Q1 -
Q 2 -
03-
Q4-
05-
Q 6 -

Q7-

!2) 
JJO\ 

COMP . 
t> 

(41 
JJO\ 

(61 
[8> 

111) >P 
(13) 

<151 
(17) 

D J , D J , 

13) n o - . 
(5) 

n o - . 

(7) 

(91 
(12) r Q 

1141 
(161 
(181 

m , m , 

(191 P=C 

( 1 ) 

'LS685 

NOTES: 1. The last three lines of the function table applies only 
to the devices having enable inputs, i.e., 'LS686 
thru TS688. 

2. The P < Q function can be generated by applying 
the P - Q and P>Q outputs to a 2-input MAND 
gate. _ 

3. For 'LS686 and'LS687, G1 enables P = Q and 3 2 
enables P>Q. 

"LS686 

P=Q 

P> Q 

P-Q 

P>Q 

fThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for DW, J, JT, N, and NT packages. 

TEXAS ^IF 
INSTRUMENTS 

P O S T o r n t t B O X G S i O U • D r . L L A S . T E X A S 



SN54LS682, SN54LS684, SN54LS685. SN54LS687, SN54LS68B, 
SN74LSG82, SN74LSB84 THRU SN74LS688 
8-BIT MAGNITUDEIIDENTITY COMPARATORS 

logic symbols* (continued) 
LS687 LS688 

G-
PO-
P1 • 
P2-
P3-
P4-
P5 -
P6-
P7 • 

Q0-
0 1 -
02-
Q3-
Q4-
05-
06-
Q7-

n i ^ G1 

COMP 
0 

12) 
G1 

141 

G1 

(6) 
161 

m i r 
(131 
(151 
(171 DV DV 
(31 n o ' 
(5) 

n o ' 

(71 
(9> 
(121 >Q 
(101 
<16) 
(18) n 7j n 7j 

^These symbols are in accordance with ANSI/IEEE Std 91-1984 and 1EC Publication 617-12. 
Pin numbers shown are for DW, J, JT, N, and NT packages, 

schematics of inputs and outputs 

EQUIVALENT OF EACH Q INPUT 
OF 'LS682 ONLY 

V c c 

INPUT— 

20 k{2 
N O M 

12 kll MOM 

< 

EQUIVALENT OF ALL 
OTHER INPUTS 

v c c -
12 kQ N O M 

INPUT 

TYPICAL OF OUTPUTS OF 
LS682, 'LS684, 'LS686, 'LS6B8 

? V c c 
100 0 NOM 

O U T P U T 

TYPICAL OF OUTPUTS OF 
'LS685. LS687 

O U T P U T 

TEXAS 
INSTRUMENTS 

WIST CFFiCE 00* 655012 • DALLAS. TEXAS 752Gb 



SN54LS682, SN54LS684, SN54LSB85 
SN74LS682, SN74LSG84, SN74LS685 
8-BIT MAGNITUDE/IDENTITY COMPARATORS 

'LS682. LS634. LS685 logic diagram (positive logic) 

Q G ' i e i ^ o - f 

P 5 ( I % X > - L 

Q 3 i % o - r 

P l J i l ^ 

Pin numbers shown are for DW, J, and N packages. 

TEXAS TY 
INSTRUMENTS 

P O S T O F F I C E a o x 6 5 5 0 1 ? » D A L L A S T E X A S 7 S 2 E 5 



SN54LS687 
SN74LS686, SN74LS687 

8-BIT MAGNITUDE/IDENTITY COMPARATORS 

'LS686, 'LS687 logic diagram (positive logic) 

Q 7 « y W 

0 4 ( J V 

3 

'I £ > 
Pin numbers s h o w n are for DW, JT, and NT packages. 

TEXAS 
INSTRUMENTS 

POST OfFICf RQK 65501? - DAUAS TEXAS 



SN54LS682, SN54LS684, SN54LS685, SIM54LSB87, SN54LS688 
SN74LS682, SN74LS684 THRU SN74LS688 
8-BIT IDENTITY COMPARATORS 

' LS688 logic diagram (posit ive logic) 

(17) P7-

Q 7 -

P6 -

0 6 -

118) 

Q5-

P 4 -

Q4-

P3 -

Q3-

P2 -

Q 2 -

P l -

Q1-

P O -

QO-

( 1 1 1 

(12) 

(B> 

(9) 

(6) 

(7) 

(4) 

(51 

( 2 ) 

(3) 

G - i l l 

(15) 

(16) 

P s - i H I n , 

(14) 

(19) 
• P=Q 

Pin n u m b e r s s h o w n are f o r D W . J , a n d N p a c k a g e s . 

a b s o l u t e m a x i m u m r a t i n g s ove r o p e r a t i n g f ree-a i r t e m p e r a t u r e range {un less o t h e r w i s e no ted } 

Supply voltage, V c c ( s e e Note 1) 7 V 
Input voltage: Q inputs of ' LS682 5.5 V 

All other inputs 7 V 
Of f -s tate output vol tage: ' LS685 , ' LS687 7 V 
Operat ing free-air temperature range: 

SN54LS682, SN54LS684 , SN54LS685 , SN54LS687 , SN54LS688 - 5 5 ° C to 1 2 5 ° C 
SN74LS682, S N 7 4 L S 6 8 4 thru SN74LS688 0 ° C to 7 0 ° C 

Storage temperature range - 6 5 ° C to 1 5 0 ° C 

N O T E 1: V o l t a g e v a l u e s are w i t h r e s p e c t t o n e t w o r k g r o u n d t e r m i n a l . 

TEXAS 
INSTRUMENTS 

POST OFFICE DC* G5S01 7 • DALLAS. T£KAS I'll^b 



SN54LSG82, SN54LS684, SN54LS688 
SN74LS682. SN74LS684, SN74LS6B6, SN74LS688 

8-BIT MAGNITUDE/IDENTITY COMPARATORS WITH TOTEM-POLE OUTPUTS 

recommended operating condit ions 
SN54LS' S1M74LS' UNIT 

MIN NOM MAX MIN NOM MAX 
UNIT 

Supply voltage, VQQ 4.5 5 5.5 4.85 5 5.25 V 

High-level output current, IQH - 4 0 0 - 4 0 0 
Low-level output current, IQL 12 24 mA 
Operating free-air temperature. T ^ - 5 5 125 0 70 °C 

electrical characterist ics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS* 
SN54LS" SN74LS' UNIT PARAMETER TEST CONDITIONS* 

MIN TYP* MAX MIN TYP* MAX 
UNIT 

V||_| High-level input voltage 2 2 V 
V|]_ Low-level input voltage 0.7 0-8 V 
V j + -V- | -_ Hysteresis | P or G inputs V C C - MIN 0.4 0,4 V 
VJK Input clamp voltage V C C = MIN, l| = - 18 mA - 1 . 5 - 1 , 5 V 

VQH High-level output voltage V c c = M I N ' V|[-| = 2 V, 
V||_ = ViLmax, IQH = - 4 0 0 (iA 

2.5 2.7 V 

VOL Low-level output voltage 
VCC = M|N, 
V | H = 2 V, 
V|L ™ V|LMAX 

'OL • 1 2 m A 0.25 0.4 0.25 0.4 
V VOL Low-level output voltage 

VCC = M|N, 
V | H = 2 V, 
V|L ™ V|LMAX 'OL = 2 4 mA 0.35 0.5 

V 

Input current 
l| at maximum 

input voltage 

Q inputs, 'LS682 VCC = M A X - VL = 5 5 V 
0.1 0.1 MA 

Input current 
l| at maximum 

input voltage All other inputs VCC = M A ) < ' Vi = 7 V 
0.1 0.1 MA 

l|H High-level input current VCC = MAX- VI = 2 7 V 20 20 FA 
Low-level LIL input current 

Q inputs, 'LS682 
v c c = MAX, V| - 0.4 V 

- 0 . 4 -0.4 mA Low-level LIL input current All other inputs 
v c c = MAX, V| - 0.4 V 

- 0 . 2 - 0 . 2 
mA 

IQS® Short-circuit output current v c c = MAX, Vo = o - 2 0 - 1 0 0 - 20 - 100 mA 

'CC Supply current 

'LS682 

V c c - MAX, See Note 1 

42 70 42 70 

mA 'CC Supply current 
'LS634 

V c c - MAX, See Note 1 
40 65 40 65 

mA 'CC Supply current 'LS686 V c c - MAX, See Note 1 44 75 44 75 
mA 'CC Supply current 

'LS688 

V c c - MAX, See Note 1 

40 65 40 65 

mA 

t For conditions shown as MIN or MAX, use the appropriate values specified under recommended operating conditions. 
* AII typical values are at V c c = 5 V, T ^ = 25 DC. 
5 Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
NOTE 1: Igc is measured wi th any G inputs grounded, all other inputs at 4.5 V, and all outputs open. 

TEXAS ^ 
INSTRUMENTS 

POS" QPC|CE eox 655012 * DALLAS TEXAS 7S26& 



SN54LS682, SN54LS684, SN54LS688 
SN74LS682, SN74LS684, SN74LSG8G, SN74LS688 
8-BIT MAGNITUDEJIDENTITY COMPARATORS WITH TOTEfa-POLE OUTPUTS 

switching characteristics, VCC • 5 V, T a • 25 °C 

PARAMETER* 
FROM TO TEST •LS682 'LS684 -LS686 'LS6B8 

UNIT PARAMETER* 
(INPUTS) IOUTPUT) CONDITIONS MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX 

UNIT 

tRLH P 
.... 13 25 15 25 13 25 12 18 

tpHL 
P 

15 25 17 25 20 30 17 23 
lPLH Q 

14 25 16 25 13 25 12 18 

tPHL 
Q 

= 667 a 
C l = 4 5 pF, 
All other 
inputs low. 
See Note 2 

15 25 15 25 21 30 17 23 
lPLH G1 FHTS 

= 667 a 
C l = 4 5 pF, 
All other 
inputs low. 
See Note 2 

11 20 12 1B 
ns 

tpHL 
G1 FHTS 

= 667 a 
C l = 4 5 pF, 
All other 
inputs low. 
See Note 2 

19 30 13 20 
ns 

tpLH P 

= 667 a 
C l = 4 5 pF, 
All other 
inputs low. 
See Note 2 

20 30 22 30 19 30 
tPHL 

P 

= 667 a 
C l = 4 5 pF, 
All other 
inputs low. 
See Note 2 15 30 17 30 15 30 

tPLH Q P > Q 

= 667 a 
C l = 4 5 pF, 
All other 
inputs low. 
See Note 2 

21 30 24 30 18 30 
ns 

tPHL 
Q P > Q 

19 30 20 30 19 30 
ns 

tPLH G2 F > Q 
21 30 ns 

tpm 
G2 F > Q 

16 25 
ns 

TtPLH = propagation delay time. !ow-to-high-level outputs; tpHL = propagation delay time, high-to-low-level output. 
NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 

TEXAS ^ 
INSTRUMENTS 



SN54LS685, SN54LS687 
SN74LS685, SN74LS687, SN74LS688 

8-BIT MAGNITUDE/IDENTITY COMPARATORS WITH TOTEM-POLE OUTPUTS 

recommended operating condit ions 
SN54LS' SN74LS" UNIT 

MIN NOM MAX MIN NOM MAX 
UNIT 

Supplv voltage, VCC 4.5 5 5.5 4.85 5 5.25 V 
High-level output current, Vqh 5.5 5.5 V 
Low-level output current, IQL 12 24 mA 
Operating free-air temperature, T ^ -55 125 0 70 ®c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS1 
SN54LS' SN74LS" 

UNIT PARAMETER TEST CONDITIONS1 
MIN TYP MAX MIN TYP MAX 

UNIT 

V|h High-level input voltage 2 2 V 
V||_ Low-level input voltage 0.7 0.8 V 
V-T+ - V y _ Hysteresis | P or Q inputs V c c = M I N 0.4 0.4 V 
V|k Input clamp voltage V c c = MIN. I| = - 18 mA - 1 . 5 - 1 . 5 V 

lOH High-level output voltage VCC = M I N . V IH = 2 V, 
V|L = V|Lmax, VQH = 5.5 V 

250 100 ("A 

VQL Low-level output voltage 
V c c = M , N -
V | H = 2 V, 
V|L - V|nnax 

'OL = 1 2 m A 0.25 0.4 0.25 0.4 
V VQL Low-level output voltage 

V c c = M , N -
V | H = 2 V, 
V|L - V|nnax IQL = 24 mA 0.35 0.5 

V 

'I V c c = MAX. V| = 7 V 0.1 0.1 mA 
• 11—| High-level input current VCC = MAX, V| = 2.7 V 20 20 FA 
11[_ Low-level input current VCC = M A X - v l = 0 4 v - 0 . 2 - 0 . 2 MA 

Supply 
ice current 

'LS685 
VCC "= MAX, See Note 1 

40 65 40 65 
mA 

Supply 
ice current 'LS687 VCC "= MAX, See Note 1 44 75 44 75 

mA 

TFor conditions shown as MIN or MAX, use the appropriate values specified undei recommended operating conditions. 
typical values are at V c c = 5 V, TA - 25°C. 

NOTE 1: Ice ' s measure with any 5 inputs grounded, all other inputs at 4.5 V, and all outputs open. 

TEXAS 
INSTRUMENTS 
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SN54LS685, SN54LS6B7 
SN74LS685, SN74LS687 
8-BIT MAGNITUDE/IDENTITY COMPARATORS WITH OPEW-COLLECTOR OUTPUTS 

switching characteristics, V c c = 5 V, TA ® 25 °C 

PARAMETER 
FROM TO 

TEST CONDITIONS 
'LS685 'LS687 UNIT PARAMETER (INPUT) (OUTPUT) 

TEST CONDITIONS 
NIIN TYP MAX MIN TYP MAX 

UNIT 

tPLH P 
30 45 24 35 

ns 
'PHL 

P 
19 35 20 30 

ns 

tPLH Q 
24 45 24 35 

ns 
tPHL 

Q 
RL = 667 Q, 
Ci. = 45 pF, 

All other 
inputs low. 
See Note 2 

23 35 20 30 
ns 

tPLH G1 P ^ Q 
RL = 667 Q, 
Ci. = 45 pF, 

All other 
inputs low. 
See Note 2 

21 35 
ns 

lPHL 
G1 P ^ Q 

RL = 667 Q, 
Ci. = 45 pF, 

All other 
inputs low. 
See Note 2 

IB 30 
ns 

lPLH P P>Q 

RL = 667 Q, 
Ci. = 45 pF, 

All other 
inputs low. 
See Note 2 

32 45 24 35 
ns 

tPHL 
P P>Q 

RL = 667 Q, 
Ci. = 45 pF, 

All other 
inputs low. 
See Note 2 

16 35 16 30 
ns 

tPLH Q P > N 

RL = 667 Q, 
Ci. = 45 pF, 

All other 
inputs low. 
See Note 2 30 45 24 35 

ns 
'PHL 

Q P > N 20 38 16 30 
ns 

tPLH G2 P>Q 
24 35 

ns 
tPHL 

G2 P>Q 
15 30 

ns 

f tPLH = propagation delay time, low-to-high-level outputs; tpnL = propagation delay time, high-to-Low-level output. 
NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 

TEXAS 
INSTRUMENTS 



IMPORTANT NOTICE 

Texas Instruments (TI) reserves the right to make changes to its products o r to discontinue any semiconductor 
product or service without notice, and advises its customers to obtain the latest version of relevant information 
to verify, before placing orders, that the information being relied on is current, 

TI warrants performance of its semiconductor products and related software to the specifications applicable at 
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are 
utilized to the extent TI deems necessary to support this warranty. Specific testing of all parameters of each 
device is not necessarily performed, except those mandated by government requirements. 

Certain applications using semiconductor products may involve potential risks of death, personal injury, or 
severe property or environmental damage ("Critical Applications"), 

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED 
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER 
CRITICAL APPLICATIONS. 

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of TI 
products in such applications requires the written approval of an appropriate TI officer. Questions concerning 
potential risk applications should be directed to TI through a local SC sales office. 

In order to minimize risks associated with the customer's applications, adequate design and operating 
safeguards should be provided by the customer to minimize inherent or procedural hazards. 

TI assumes no liability for applications assistance, customer product design, software performance, or 
infringement of patents or services described herein. Nor does TI warrant or represent that any license, either 
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property 
right of TI covering or relating to any combination, machine, or process in which such semiconductor products 
or services might be or are used. 

Copyr ight© 1996, Texas Instruments Incorporated 
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