TYPES SN54L.5682 THRU SN54LS689,
SN74LS682 THRU SN74LS689
8-BIT MAGNITUDE/IDENTITY COMPARATORS

D2617, JANUARY 1981—-REVISED DECEMBER 1983

Compares Two 8-Bit Words SN54LS682 THRU SN54LS685 . . . J PACKAGE
. SN74LS682 THRU SN74LS685 ... DW, J OR N PACKAGE
Choice of Totem-Pole or Open-Collector (TOP VIEW)
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LS682) yes | yes no totem-pole ves SN74LS682 THRU SN74LS685 . . . FN PACKAGE
‘L.S6831 yes yes no open-collector yes (TOP VIEW)
‘LS684| yes yes no totem-pole no
| 'L.S685] yes yes no open-collector no
‘LS686| ves yes yes totem-pole no
‘LS687| yes yes yes open-collector no
‘'LS688]| yes no yes totem-pole no
'LS689]| yes no yes open-coliector no

SN54L5686, SN54LS687 ... JTPACKAGE
SN74LS686, SN74LS687 ... DW, JT OR NT PACKAGE

(TOP VIEW)
P%? ! g égc SN54LS688, SN54LS689 . . . J PACKAGE
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TYPES SN54LS682 THRU SN54L.S689,
SN74LS682 THRU SN74LS689
8-BIT MAGNITUDE/IDENTITY COMPARATORS

description FUNCTION TABLE
These magnitude comparators perform comparisons INPUTS OUTPUTS
of two eight-bit binary or BCD words. All types DATA ENABLES
provide P = Q outputs and the ‘LS682 thru ‘LS687 P Q G.Gl | G2 P=q F>a
provide P > Q outputs as well. The ‘LS682, ‘L.S684, P=Q L X L H
‘LS686, and ‘L.S688 have totem-pole outputs, while P>Q X L H L
the ‘LS683, ‘L.S685, 'LS687, and ‘1.S689 have open- P<Q X X H H
collector outputs. The ‘LS682 and ‘LS683 feature P=Q H X H H
20-k$2 pullup termination resistors on the Q inputs P>Q X H H H
for analog or switch data. X H H H H

NOTES: 1. The last three lines of the function table applies only
to the devices having enable inputs, i.e., 'LS686 thru
‘LS689.
2. The P < Q function can be generated by applying the
P = Qand P > Q outputs to a 2-input NAND gate.
3. For 'LLS686, '1.S687 G1 enables P = Q, and G2 enables

logic symbols } ) P>aQ.
‘'LS682, 'LS684 ‘'LS683, 'LS685
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Pin numbers shown on logic notation pa (10
are for DW, J, JT, N or NT packages. (13) F P
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TYPES SN54LS682 THRU SN54LS689,
SN74LS682 THRU SN74LS689
8-BIT MAGNITUDE/IDENTITY COMPARATORS

logic symbols (continued)

'LS687 ‘LS688
comP " comp
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Pin numbers shown on logic notation Pa (1) P
-are for DW, J, JT, N or NT packages. P5 (13)
" sl 3
(17} (19) ——
Pl J7 ) w-aQf~——F=0 L
3
a0 [T o)) n
a1 1@ Ll
O
azZ =
3@ S >
aa 12! Q w
(]
05“4)
a6 18! #
(18)
Q7 o7} -
schematics of inputs and outputs
EQUIVALENT OF EACH Q INPUT| EQUIVALENT OF ALL OTHER] TYPICAL OF OUTPUTS OF TYPICAL OF OUTPUTS OF
OF 'LS682, L.S683 ONLY INPUTS 'LS682, 'LS684, 'LS686, 'LS688 | 'LS683, 'LS685, 'LS687, 'LS689
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TYPES SN54LS682 THRU SN54LS685
SN74L.5682 THRU SN74LS685
8-BIT MAGNITUDE/IDENTITY COMPARATORS

‘LS682 thru 'LS685 logic diagram (positive logic)
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Pin numbers shown on logic notation are for DW, J or N packages
“‘ .
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TYPES SN54L.5686, SN54L.S687
SN74LS686, SN74LS687

8-BIT MAGNITUDE/IDENTITY COMPARATORS

’LS686, 'L.S687 logic diagram (positive logic)
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Pin numbers shown on logic notation are for DW, JT, or NT packages.
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TYPES SN54LS688, SN54LS689,
SN74LS688, SN74LS689
8-BIT IDENTITY COMPARATORS

‘LS688, 'LS689 logic diagram (positive logic)

INSTRUMENTS
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Pin numbers shown on logic notation are for DW, J or N packages.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage (se NOte 1) .. oL it ittt it et et e e e e e e e e e 7V
Inputvoltage: Qinputs of ‘LSB82 and ‘L8683 . ... ... .. ittt i e i e e 5.5V
e 3T T o T 7V
Off-state output voltage: ‘LS683, ‘LS685, ‘LS687, ‘LSB8Y . .. .. . ittt it ittt it ie e 7V
Operating free-air temperature range: SN54LS682 thru SN54LS689 .. .. ......ovvnn... —55°C to 125°C
‘ SN74LS682 thru SN74LS689 .. .................... 0°C to 70°C
StOrage temMPerature raNgE & . v v i v v v vt vttt s et e e e e e —65°C to 150°C
NOTE 1: Voltage values are with respect to network ground terminal.
3-1300 EXAS :J



TYPES SN54LS682, SN54LS684, SN54LS686, SN54L.S688,
SN74LS682, SN74LS684, SN74LS686, SN74L.S688
8-BIT MAGNITUDENDENTITY COMPARATORS WITH TOTEM-POLE OUTPUTS

'LS682, 'LS684, 'L.S686, 'LS688
recommended operating conditions

SN54LS’ SN74LS’ UNIT
MIN  NOM MAX | MIN NOM MAX
Supply voltage, Ve 4.5 5 55 [4.75 5 5.25 \
High-level output current, IoH —400 —400 | uA
Low-level output current, Q| 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)
SN54LS’ SN74LS’
PARAMETER TEST CONDITIONST [ UNIT
MIN TYPT MAX [MIN TYP MAX
VIH High-level input voltage ) 2 2 \%
ViL Lowdevel input voltage 0.7 0.8 \Y
VT4~ VT_  Hysteresis PorQinputs | Voo =MIN 0.4 0.4 \
Vik Input clamp voltage Vee = MIN, I| = -18 mA —1.5 —1.56 \
Vee = MIN, VIH=2V,
VOoH High-level output voltage cc IH 2.5 2.7 Vv
ViL =ViLmax, IgH=-400uA . )
Vce = MIN, loL=12mA 025 04 025 04
VoL Low-level output voltage ViH=2V, \Y
VL = VjLmax loL =24 mA 0.35 0.5
Inputeurrentl o ¢ outs, 'Ls682| Vec = MAX, V=65V
1 at maximum 0.1 0.1} mA
input voltage|All other inputs | Vcc = MAX, V=7V
hH High-level input current Vee = MAX, V=27V 20 20| uwA
| Low-level  |Qinputs, 'LS682| Vce = MAX, V=04V -0.4 -0.4 A s
m i
L input current{All other inputs -0.2 —0.2 3
los § Short-circuit output current Vee = MAX, Vpo=0 —-20 —-100 | —20 —100 | mA i e
'LS682 42 70 42 70 o
Supply ‘LS684 40 65 40 65 72]
| \Y = MAX, See Note 2 A
ce current L5686 cc oe Mot 44 75 as 75| " EJ-'
‘L5688 40 65 40 65 —
LAl typical values are at Vo =5 V, Tp = 25°C. a
§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. D
NOTE 2: lgc is measured with any G inputs grounded, all other inputs at 4.5 V, and all outputs open.
A
switching characteristics, Vcc =5V, Ta=25°C e
FROM TO TEST ‘15682 ‘15684 ‘LS686 ‘LS688 =
PARAMETER# . UNIT
(INPUTS) | (OUTPUT) |CONDITIONS |JMIN TYP MAX|MIN TYP MAX {MIN TYP MAX[MIN TYP MAX
—_ . 1 13 25 18 27
PLH P Fra 13 25 5 25 ns
PPHL 15 25 17 25 20 30 20 30
. 1 2 13 25 18 27
tPLH a FeG 14 25 6 5 ns
tPHL 15 25 15 25 21 30 20 30
. _ R =667 %, 11 20 12 18
tPLH L :
G,G P=0Q =
PHL ! i'ﬁ 315 PF, T 19 30 13 20| "
e
LA . — °t | ' 20 30 22 30 19 30 N
! '
tPHL S';puNso:’“; 15 30 7. 30 15 30
e e
tPLH aQ FSa 21 30 24 30 18 30 ns
tPHL 19 30 20 30 19 30
— — 21 30
‘PLH G2 F>a ns
PHL ) 16 25
#tp|_p = propagation delay time, low-to-high-level outputs; tpyy|_ = propagation delay time, high-to-low-level output.
NOTE 3: See General Information Section for load circuits and voltage waveforms.
T *I’
EXAS 3-1301
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TYPES SN54L5683, SN54LS685, SN54LS687, SN54LS689,
SN74LS683, SN74LS685, SN74LS687, SN74LS689
8-BIT MAGNITUDE/IDENTITY COMPARATORS WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

'LS683, 'LS685, '1.5687, ‘LS689

SN54LS’ SN74LS" UNIT
MIN NOM MAX |MIN NOM MAX
Supply voltage, Ve 4.5 5 5.5 |4.75 5 5.25 \Y
High-tevel output voltage, VOH 5.5 5.5 v
Low-level output current, 1o 12 24 | mA
Operating free-air temperature, TA -55 125 0 70| °cC
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
: N54LS’ SN74LS’
PARAMETER TEST CONDITIONS? 5 UNIT
. MIN TYPI MAX [MIN TYPI MAX
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.7 08| V
VT4+ — VT_  Hysteresis PorQinputs |Vcc=MIN 0.4 0.4 \Y
Vik Input clamp voltage Vce = MIN, lj=—18mA -1.5 T -15 \
Ve = MIN, Vig=2V,
lOH High-level output voltage cc H 250 100 | uA
L VL = ViLmax, VoH =55V
Vce = MIN, foL=12mA 025 04 025 04
VoL Low-level output voltage VIH=2V, \
VL = VL max loL =24 mA 0.35 0.5
Inputeurrent | g nnuts, LSE83 | Ve = MAX, Vi=55V
1 at maximum 0.1 0.1] mA
input voltage | All other inputs | VYCC = MAX, Vi=7vV
hH High-level input current Ve = MAX, V=27V 20 20| uA
| Low-level Q inputs, ‘LS683 v ~04 -0.4 A
= = m
n input current | All other inputs cc=MAX, Vi=04V -0.2 -0.2
3 'LS683 42 70 42 70
| Supply 'LS685 v MAX See N 2 40 65 40 65 A
= . e t m
cc current ‘L5687 cc } e rote 44 75 44 75
-] ‘'LS689 40 65 40 65
-]
|_ TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended opergting conditions.
T Al typical values are at Voo =5 V, Ty = 25°C.
r?] NOTE 2: I¢g is measured with any G inputs grounded, all other inputs at 4.5 V, and all outputs open.
< switching characteristics, Vcc =5V, TA = 25°C
(-'5 FROM TO TEST ‘LS683 ‘LS685 ‘LS687 ‘LS689
PARAMETERY UNIT
m (INPUTS) | (OUTPUT) [ CONDITIONS |[MIN TYP MAX|MIN TYP MAX|[MIN TYP MAX|MIN TYP MAX
O o o — 30 45 30 45 24 35 2 a0l
tPHL ‘ 20 30 19 35 20 30 22 35
tPLH a el 24 35 24 45 24 35 24 40 ns
tPHL ) R - 6679, 23 35 23 35 20 30 22 35
Cyp =45pF,
tPLH — JE— Al oth 21 35 22 35
G, G1 P=Q other ns
tPHL inputs low, 18 30 19 30
tPLH p FS>a See Note 3 31 45 32 45 24 35 ns
tPHL 17 30 16 35 16 30
30 45 30 45 24 35
tPLH a F>a ns
tPHL 21 30 20 35 16 30
t — 24 35
PLH G2 PS>0 ns
tPHL 15 30
ﬂtpLH = propagation delay time, low-to-high-level output; tpyy = propagation delay 1'ime, high-to-low-level-output.
NOTE 3: See General Information Section for load circuits and voltage waveforms.
T QIP
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