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SNO4LS682, Sub4iS684, SAib4iS6Bb, SNH4LSHE
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8-BIT MAGNITUDE/IDENTITY COMPARATORS

LTINV 9N LIOU0u
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FUNCTION TABLE

description
These magnitude comparators perform comparisons of INPUTS OUTPUTS
two eight-bit binary or BCD words. All types provide DATA ENABLES F=a o
FP=a outputs and a!l except 'LS6B8 provide P.Q G, 61 G2
F>a outputs as well. The ‘L3682, 'L3884, "L36886, and P=C L X L H
'LS6B8 have totem-pole outputs, while the ‘LS685 and P>Q X L H L
‘L8687 have open-collector outputs. The 'LS682 features P<Q X X H H
20-k puliup termination resistors on the Q inputs for P=0G H X H H
analog or switch data, P>Q X H H H
X H H Ho H
NOTES: 1. The last three lines of the function table applies only
to the devices having enable inputs, i.e., 'LSB86
thry 'LS688.

2. The P<D funetion can be generated by applying
the P=Q and P>Q outputs to a 2-input NAND
gate.

o 3. For 'LSEB6 and ‘L5687, G1 enables F=1 and 52
logic symbolsT enables P> Q.

‘LS682, 'LS634 ‘LSE85 LSGB6
COMP . COMP P
po -2 ooy, P o2 0o, D a2 g c?}
PN p o | 52123 ¢ G2
pz 8! pz 18| o2 o
pa & pa 8| py 15! |
P4 111 rP ra {11) o P $2 3
ps 13 P {19t = p5 13 pea o b NEIR-r b3 110
G {15) PE {151 P4 (131 ;P
RONNTETI P py A1 HJ pg 15! 1oea P22 55
a0 2 7 oy ao 3 {0, P6 :;::
a1 2 P P7 03
0z D N az prao P 525 Q0@ o
gz {9 a3 % Q18
NI & PRI Iy -2 N )
Qs as az 11
a6 ::g: DE_:E:__:“ Qs {14} >a
a7 7 7) a7 —p7) 05118
4 a6 (1B8) |
o720 _ )

TThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication §17-12.
Pin numbers shown are for DW, J, JT, N, and NT packages.
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SN54LS682, SNH4LS684, SNB4LS685, SNHALS687, SN54LS6EB,
SN7415682, SN74LS684 THRU SN74L50688
8-BIT MAGNITUDE/IDENTITY COMPARATORS
logic svmbolst (continuad)
oge symbols ! (continued]
L5687 LS688
Comp comp
1#(}1 & G al :}JGT
G2 ——E=c2 po 21 00y
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ps 13 ?P TR
P5% 1P=QQ‘>-|—2-Z)——B?6 pg 15t
po— Il ST [ oo U255
P7 — oz} (3
ao li 3 e (5} oo
i8I o o1-=
Ql a2 ¥4}
(€] b (1) == (9}
o (11) Foo Fa 03—
QqL f O as 1141
as (16} Q6 {16)
18| 118)
127} Q7 = T 7
Q1= {1 7)

TThese symbals are in accardance with ANSV/IIEEE Sid 91-1984 and IEC Pubiication 617-12.
Pin numbers shown are for DW, J, JT, N, and NT packages.

schamatics of inputs and outputs

INPUT —
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-

EQUIVALENT OF EACH Q INPUT
OF ‘Ls6é82 ONLY
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g 20 k1,

12 k! NOM

EQUIVALENT

OF ALL
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VCC w—.____tp_ ————
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TYPICAL OF QUTPUTS OF

‘L5682, ‘L5684,

‘L5686, ‘L5688

—— — ——1>—-Vcc

100 © NOM 2
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QUTPUT

TYPICAL OF QUTPUTS OF
‘L5685, 'LS687

QUTPUT
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SNb4iS684, SNHALSEED
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Q
MAGNITUDE/IDENTITY COMPARATORS -
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Pin numbers shown ate for DWW, J, and N packages.
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SNEALSERT

SN74LS686, SN74LS687
8-BIT MAGNITUDEIDENTITY COMPARATORS

‘LS686, ‘LS687 logic diagram (pasitive logic)
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Pin numbers shown are for DW, JT, and NT packages.
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CMEALCCNOY CRICAICROA CMEAICGDE CNMEAICEQ7 CAMLRAICROD
QNI LOUDL,;, JNJHPLIUDS, JNNJIJHLIUOJ, JIIJTLJIVUT,, UITJTRIUUD
SN74L5682, SN74LS684 THRU SN74L5688 '
¢ RIT IRPFAMTITY AAaRARARRATATRD -
o-Gil IUEN)ILL LUWIFRRRIUND
'LS688 logic diagram {pasitive logic)
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Pirn rumbers shown are for DW, 1, and N packages.

absolute maximum ratings over operating free-air temperature range {unless otherwise noted}

Supply voitage, Voo (see Note 1) . . . L e e e e e
Input voltage: Q inputs of ‘LSBB2 . ... .. . . e e e 55V
All other INpULS . . L. e e e
Off-state output voltage: 'LSB85, "LSBB7 . .. .. . .. .. e
Operating free-air temperature range:
SNG4LSE82, SNBALSE84, SN54LS685, SN54LS687, SN54L.5688 ... ... .. —-55°C to 125°C
SN74LS682, SN74L5684 thru SN74LSB88 . .. ... . ... e e Q¢C 1o 70°C
Storage temperature Fange . . . . . v vt v e e e e e e e —65°C to 150°C

NOQTE 1: Voltage values are with respect to network ground terminal.
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SN541L5682, SN54LS684, SN54LS688
SN741S682, SN741S684, SN741S686, SN74LS688
8-BIT MAGNITUDE/IDENTITY COMPARATORS WiTH TOTEM-POLE OUTPUTS
recommended operating conditions
N54LS" SN74LS’
MiNSNEOM MAX | MIN NOM MAX UNIT
Supply voltage, Veg 4.5 5 55| 4.85 5 5.25 v
High-level output current, Iny =400 ~400 [ uA
Low-level output current, Iy 12 241 mA
Operating free-air tempaerature, Ta -B5 125 o] 70| °C

electrical characteristics over recommended operating free-air temperature range {unless otherwise

noted)
PARAMETER TEST CONDITIONST SnsaLs SH7aLS’ uNIT
MiN TYPT MAX] MIN TYPE MAX
ViH High-leve! input voltage 2 2 v
ViL Low-leve! input voltage 0.7 0aj Vv
VT4 — VT _ Hysteresis J P or Q inputs Voo = MIN 0.4 0.4 v
ViK Input clamp voltage Vee = MIN, If = —18 mA -1.b -1.5 Vv
W High-lavel output voltage Vee = MiN, Vin = 2V, 2.5 2.7 v
OH i g Vi = Vimax, gy = —400 xAl * '
veo = MIN 1) = 12 ma 0.26 0.4 0.25 0.4
VoL Low-level output voltage ViH = 2V, v
Vi = Vimax |IoL = 24 mA 0.35 0.5
Input current | o . Lo v o e v
TTUTT T T Qoinputs, CLSBBE| Voo = MAX, Vi =586V
I a1 maximum 0.1 0.1 mA
input voltage All other inputs Voo = MAX, V=7V
HH High-level input current Voo = MAX, V=27V 20 20] A
Low-level Q inputs, ‘L5682 -0.4 -0.4
m ) TPUE: Vee = MAX, V) =04V mA
input current |All other inputs -0.2 -0.2
los$ Short-circuit output current Ve = MAX, Vp =0 -20 —-100| ~20 -100] mA
L5682 42 70 42 70
‘L5684 40 65 40 65
l Supply current v = MAX, See N 1 mA
ce PRl Curent = s6ae cc &8 Nete a4 75 2275
‘L5688 40 65 40 65

T For conditions shawn as MIN or MAX, use the appropriate values specified under recommended operating conditions,
 All typical vslues are at Voo = BV, Ty = 25°C.
8 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 with any G inputs grounded. all other inputs at 4.5 V, and all outputs open.
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SN54LSG82, SN54L5684, SN54LS688

GMIAIONAON SRTTAI /NN MRI™ AT O~

SN74LO002, SN74L3084, SN74L3080, SN74L3G84E
8-BIT MAGNITUDE/IDENTITY COMPARATORS WITH TOTEM-POLE OUTPUTS

switching characteristics, Vo = BV, Ta = 25°C
ucs, VOO 2V, ITA 285°%C
FROM ‘ ‘ * ‘
PARAMETERT Riinsil N 'E? e _ATI-_EET_,_ __ L?B?Z LS684 L5686 LS6B8 uNIT
{(INPUTS] | (DUTPUTI| CONDITIONS | MIN TYP MAX| MIN TYP MAX|MIN TYP MAX] MIN TYP MAX
t N
PLH P F=a 13 25 15 25 13 25 12 18 ns
tPHL 15 25 17 25 20 30 17 23
tPLH 14 25 16 25 13 25 12 i8
tPHL Q P= 16 26 15 25 21 30 17 23
PR RL = 667 0, 11 zd 12 18
“HLH E. E.] B CL = 45 pF, i ns
tPHL 19 30 13 20
t All other >0 30 22 30 18 s
LH P P>Q inputs low, = ns
tpHI 1 20 17 20 15 30
e oos see NOtE 2 LRl o TaY . - - e 30
LM Q l-n_..>—(j FAa Jaur O SuU 15 ns
tPHL 19 30 20 30 19 30
toyy — 21 30
G2 P>Q ns
1P| 16 25

TtPLH = propagation delay time, low-to-high-level outputs; 1py| = propagation delay time, high-to-low-level output.
NOTE 2: Load circuits and voltage wavefarms are shawn in Section 1.
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SNH4LS685, SN54LSE87
SN74LS685, SN74L5687, SN74LS688
8-BIT MAGNITUDE/IDENTITY COMPARATORS WITH TOTEM-POLE QUTPUTS
recommended operating conditions
NBALS’ SN74L.S"
'v'lh‘visl‘\isﬂf\ﬂs MAX| MIN NOM MAX UNIT
Supply voltage. Voo 4.5 5 5.5| 4.85 &5 b5.25 v
High-level output current, You 5.5 5.5 v
Low-tevel output current, ig| iz 24| mA
Operating free-air temperature, Ta -55 126 o] 70| °C

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

noted)
| PARAMETER TEST CONDITIONST SNE4LS’ SN74LS UNIT
MIN TYP MAX | MIN TYP MAX
VW High-leval input voltage 2 i 2 v
ViL Low-level input voltage 0.7 0.8l Vv
VT .+ — VT _ Hysteresis P or Q inputs Vee = MIN 0.4 0.4 v
VK Input clamp voltage Voo = MIN, I = =18 mA -1.5 -1.5] V
v = MIN, Vi = 2V,
lou High-level output voltage cc H 250 100] pA
VL = ViLmax, VoW = 5.6V
Veo = MIN g = 12 ma 025 04 025 0.4
VoL Low-level output voltage Vi = 2 V., v
VL = Viemax | loL = 24 mA 038 05
[ Vpe = MAX, V) =7V 0 0.1] mA
I High-level input current Vee = MAX, V= 2.7V 20 20| pA
L Low-level input current Yoo = MAX, Vi = 0.4V ~-0.2 -0.2] mA
Supply 'LSE68E 40 85 40 65
| v = MAX, Note 1 mA
cc current 15687 cc See Nate a5 75 44 76

TEor conditions shown as MIN or MAX, use the appropriate values specified under recommended operating conditions.
*All typical values are at Vo = 5V, Ta = 25°C,
NQTE 1! Ilcg is measure with any G inputs grounded, all other inputs at 4.5 V, and ail putputs open.
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SN54LS685, SN54LS6A7
SN74LS685, SN74LS687
8-BIT MAGNITUDE/IDENTITY COMPARATORS WiTH OPER-COLLECTOR OUTPUTS

FROM TO ‘L8685 'LSEB7
PARAMETER TEST CONDITIONS UNIT
HNPUT) {OUTPUT) MIN_TYP_ MAX | MIN__TYP MAX
tpLH — 30 45 24 36
L P P=a 9 38 20 30|
t —_— 2 G 24 35
:PLH @ P=a ;: ;5 20 30
PHL RL = 667 Q, — g
pi e E. E1 =0 CL = 45 oF, 21 35 ns
PHL All oth B 30
other
TPLH P P>Q inputs low 32 45 22 38 ns
SPHL Sepe Note 2’ 16 38 18 20 _
je=1N) an AR 24 35
el Q P > i i i — ns
PHL 20 35 16 30
{PLH Gz P>a . 24 35 ns
tPHL 15 30

—

-

IMTE Te | mmd micoilen momd simlemo s sooo B
Nw ik 4. LOET CITCUIS and Vviilage waverorms are

z

tpLH = propagation delay time, low-ta-high-level outputs; tpH|
=] L - .
= sn
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IMPORTANT NOTICE

Texas Instruments (TI1) reserves the right to make changes to its products or 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.

Tl 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 Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl 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.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl 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 Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright 00 1996, Texas Instruments Incorporated
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