SN541S682, SN54LS684, SN54LS685, SN54LS687, SN54LS6BS,
SN74LS682, SN74LS684 THRU SN74LS688
8-BIT MAGNITUDE/IDENTITY COMPARATORS

D2617, JANUARY 1981 —REVISED MARCH 1988

Compares Two-8-Bit Words

SN54L5682, SN54LS684, SN54L5685 . . . J PACKAGE

SN74LS682, SN74LS684, SN741.8685 . . . DW OR N PACKAGE

Choice of Totem-Pole or Open-Collector
Outputs

Hysteresis at P and Q Inputs
® °LS682 has 20-k{2 Pullup Resistors on the Q

inputs

® SN74LS686 and 'LS687 . .. JT and NT
24-Pin, 300-Mil Packages

TYPE F-alFsa OQUTPUT QUTPUT 20-kQ
ENABLE | CONFIGURATION | PULLUP
‘LS682 yes yes no totem-pole yes
'LS684 yes yes no totem-pole no
'LS685 yes yes no open-collector no
SN74LS686 | vyes yes yes totem-pole no
‘L5687 yes yes yes open-collector no
‘LS688 yes no yes totem-pole no

SN54LS687 . . . JT PACKAGE

SN741L8686, SN74LS687 . . . DW OR NT PACKAGE
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SN54L5688 . . . J PACKAGE

SN74L5688 . . . DW OR N PACKAGE
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These magnitude comparators perform comparisons of INPUTS OUTPUTS
two eight-bit binary or BCD words. All types provide DATA ENABLES P=a [ 5501
P = Q outputs and all except 'LS688 provide P.Q G G1 G2
P > Q outputs as well. The ‘L5682, 'LS684, ‘LS686, and P=Q L X L H
' 5688 have totem-pole outputs, while the ‘LS685 and P>Q X L H L
L5687 have open-collector outputs. The 'LS682 features P<Q X X H H
20-kQ pullup termination resistors on the Q inputs for P=Q H X H H
analog or switch data. P>Q X H H H
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 ‘LS688.

2. The P<Q function can be generated by applying
the F=Q and P>0 outputs to a 2-input NAND
gate.

3. For 'LS686 and ‘L5687, G1 enables P=0 and G2

2 logic symbo|sf enables P>Q.
- ‘L5682, ‘L5684 'LS685 ‘LS686
—————
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tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for OW, J, JT, N, and NT packages.
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SN54LS682, SN54LS684, SN54LS685, SN54LS687, SN54LS688,
SN74L5682, SN74L8684 THRU SN74LS688
8-BIT MAGNITUDE/IDENTITY COMPARATORS

logic symbols? (continued)

‘LS687 Ls688
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T These 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. ®
schematics of inputs and outputs i
EQUIVALENT OF EACH Q INPUT EQUIVALENT OF ALL TYPICAL OF OUTPUTS OF TYPICAL OF OUTPUTS OF ’—
OF 'LS682 ONLY OTHER INPUTS 'LS682, ‘L5684, 'LS686, 'LS688 ‘LS685, ‘'LS687 l'-
Vee TTY"T) CERv W Vee —¢————- —-— ———<—Vcc
12 k2 NOM 12 kQ NOM 100 O N
| NOM oM
— OUTPUT
INPUT —1 INPUT 1 - =
OuUTPUT
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SN54LS682, SN54LS684, SN54LS685
SN74LS682, SN74LS684, SN74LS685
8-BIT MAGNITUDE/IDENTITY COMPARATORS

15682, L5684, 1LS685 logic diagram (positive logic)
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Pin numbers shown are for DW, J, and N packages.
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SN54L5687

SN74L5686, SN74LS687
8-BIT MAGNITUDE/IDENTITY COMPARATORS

'LS686, 'LS687 logic diagram (positive logic)
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Pin numbers shown are for DW, JT, and NT packages.
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¥ —
Application Information (continued) T1-51-09-08 °
If sub-pixel synchronization of multiple Bt460s is not When using mulnple Bt4605. each Bt460 should have
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SN54L5682, SN54LS684, SN54LS688
SN74LS682, SN74LS684, SN74L5686, SN74L5688
8-BIT MAGNITUDE/IDENTITY COMPARATORS WITH TOTEM-POLE OUTPUTS

recommended operating conditions

SN54LS’ SN74LS’ UNIT
MIN NOM MAX| MIN NOM MAX
Supply voltage, Voo 4.5 5 65| 4.85 5 5.25 A\
High-level output current, loy -400 -~400| upA
Low-level output current, lpL 12 24| mA
Operating free-air temperature, Ta -55 125 o] 70| °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
SN54LS’ SN74LS’
TEST CONDITIONS t UNIT
PARAMETER ONS MIN TYP! MAX| MIN TYP! MAX
VIH High-level input voltage 2 2 \
VL Low-level input voltage 0.7 08 V
VT 4+ — VT _ Hysteresis ] P or Q inputs Vee = MIN 0.4 0.4 A
VIK Input clamp voitage Vce = MIN, Ij = -18 mA -1.5 -1.5 \
Vee = MIN, VIH =2V, 2
\'Z High-level . 2.7 \'
OH igh-level output voltage Vi = ViLmax, loy = —400 yA 2.5
Vec = MIN, 15 = 12mA 0.25 04 0.25 04 "
VoL Low-level output voltage Vih =2V, \ [ 1]
ViL = ViLmax [loL = 24 mA 0.35 0.5 .9
Input current | g nouts, ‘LS682| Ve = MAX, V) = 5.5V q>,
[} atr im 0.1 0.1} mA o
input voltage All other inputs | Voc = MAX, V=7V
[17] High-level input current Ve = MAX, V=27V 20 20| uA '—_‘
Low-level Q inputs, ‘LS682 -0.4 -0.
e owave Puts, Ve = MAX, V=04V ° 041 ma -
input current |All other inputs -0.2 -0.2
los? Short-circuit output current Vee = MAX, Vo =0 —20 -100| -20 -100| mA
‘'LS682 42 70 42 70
'LS684 40 65 40 65
I Suppl t V, = MAX, Note 1 A
cc PPy current I 686 cc See Note a4 75 aa 75| "
‘L5688 40 65 40 65
1 For conditions shown as MIN or MAX, use the appropriate values specified under recommended operating conditions.
% Al typical values are at Voe = 5V, Ta = 25°C.
§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
NOTE 1: Icc is measured with any G inputs grounded, all other inputs at 4.5 V, and all outputs open.
l 2-1135
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SN54LS682, SN54LS684, SN54L5688

SN74LS682, SN741LS684, SN74LS6
8-BIT MAGNITUDE/IDENTITY COMPA

86, SN74LS688
RATORS WITH TOTEM-POLE OUTPUTS

switching characteristics, VCC = b V,Ta = 26°C

T(pLH = propagation delay time, low-to-high-lev

FRO T TEST ‘L5682 'LS684 ‘ L
PARAMETER? M o] 8 S$68: LS686 5688 UNIT
{INPUTS) | (QUTPUT)| CONDITIONS MIN TYP MAX| MIN TYP MAX|MIN TYP MAX MIN TYP MAX
4 13 2 13 2 1
PLH p F=a 5 16 25 5 2 18 ns
tPHL 15 25 17 25 20 30 17 23
R 14 2 13 2
:PLH e F-a 15 2: :g 22 21 32 :3 ;Z ne
tPHL R = 667 Q, 11 20 12 18
PLH G, G P=G | C_ = 45 pF, ns
tPHL b e rer 19 30 13 20
! 20 3 1
PLH [ P>a inputs low, 0 2230 s 30 ns
tPHL 15 30 17 30 15 30
1 See Note 2 21 30 24 30 18 30
PLH a F>a ns
tPHL 19 30 20 30 19 30
tPLH B 21 30
o B2 >Q TEET ns

2 NOTE 2: Load circuits and voltage waveforms are shown in Section 1.

anil

S9JIND

el outputs; tpyL = propagation delay time, high-to-low-level output.
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SN541L5685, SN54LS687
SN74L5685, SN74LS687, SN74LS688
8-BIT MAGNITUDE/IDENTITY COMPARATORS WITH TOTEM-POLE OUTPUTS

recommended operating conditions

SN54LS’ SN74LS’ UNIT
MIN NOM MAX| MIN NOM MAX
Supply voltage, Vce 4.5 5 5.5| 4.85 5 5.25 \
High-level output current, VoH 5.5 5.6 v
Low-level output current, loL 12 24| mA
Operating free-air temperature, TA -56 126 0 70| °C

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

noted)
SNB4LS’ SN74LS’
T ITIONS
PARAMETER TEST CONDITIONS WIN TYP WAX | WIN_TYP WAX UNIT
ViH High-level input voltage 2 2 v
ViL Low-leve! input voitage 0.7 08| Vv
VT 4+ — V7. Hysteresis For Q inputs Vee = MIiN 0.4 0.4 \4
VIK Input clamp voltage Voo = MIN, j = -18 mA -1.5 -1.5] V
, vee = MIN, ViH = 2V, 2
| High-level output voltage 250 100 uA
OH ‘gh-level output voltag ViL = ViLmax, Vgy = 5.5V ¥
vee = MIN. 1) = 12ma 026 0.4 025 0.4 0
VoL Low-level output voltage VIH =2V, A 8
Vi = Vymax | 'oL = 24 mA 035 0.5 S
ly Vee = MAX, V=7V 0.1 0.1 mA o
iy High-level input current Voo = MAX, V=27V 20 20| wA (]
L Low-level input current Vee = MAX, V=04V -0.2 -0.2] mA -
Supply 'LS685 40 65 40 65 -
| Vi = MAX, See Note 1 A
cc current 15687 cc e Note a3 75 aa 75| " -
TFor conditions shown as MIN or MAX, use the appropriate values specified under recommended operating conditions.
$All typical values are at Vee = 6V, Ta = 26°C.
NOTE 1: Icc is measure with any G inputs grounded. all other inputs at 4.5 V, and all outputs open.
I TExas 21137
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SN54LS685, SN541S687
SN74LS685, SN74LS687

8-BIT MAGNITUDE/IDENTITY C

OMPARATORS WITH OPEN-COLLECTOR OUTPUTS

switching characteristics, VCC = 5 V., TA = 26°C

FROM TO ‘LS685 'LS687

PARAMETER TEST CONDITIONS UNIT

{INPUT) (OUTPUT) MIN  TYP MAX | MIN TYP MAX
1
PLH P F=a 30 45 24 35 ns
1PHL 19 35 20 30
t 24 4 4
zPLH Q P=0 23 3: zo 32 ne
tPHL RL = 667 Q, T 35
‘P'-H 6. 61 P=0 CL = 45 pF, ] ™
o — All other 32 45 24 35
tPLH P P>Q inputs low, m 35 6 30 ns
o See Note 2 30 45 24 35
PLH Q F>a ns
tPHL 20 35 16 30
IPLH G2 Psa 231 s
tPHL 15 30

ttpLH = propagation delay time, fow-to-high-level outputs; tpH| = propagation delay time, high-to-low-level output.

2 NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
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