TYPES SN5485, SN54L85, SN54LS85, SN54S85

SN7485, SN74LS85, SN74S85
4-BIT MAGNITUDE COMPARATORS

MARCH 1974 — REVISED DECEMBER 1983

TYPICAL TYPICAL SN5485, SN54LS85, SN54S85 .. . J OR W PACKAGE
POWER DELAY S§N7485 ... JORNPACKAGE
TYPE
DISSI- @-BIT SN74LS85, SN74S85 ... D, J ORN PACKAGE
PATION WORDS) (TOP VIEW)
‘85 275 mW 23ns B3 1 U”S:]VCC
‘L85 20 mW 90 ns A< Bin [:2 15:|A3
‘LS85 52 mw 24 ns A=Bin E 3 14 j B2
‘'S86 3656 mW 11 ns A> Bin []4 130 A2
L A>Bout[Js  12[] A1
description A—Bout 6 111 81
These four-bit magnitude comparators perform com- A< Bout ({7 10[] A0
parison of straight binary and straight BCD (8-4-2-1) GND (|8 o[ B0

codes. Three fully decoded decisions about two 4-bit
words (A, B) are made and are externally available at
three outputs. These devices are fully expandable to any
number of bits without external gates. Words of greater

SN54L85 . .. JPACKAGE
(TOP VIEW)

length may be compared by connecting comparatars in 82 [J1 Use[vee
cascade. The A> B, A< B, and A = B outputs of a A2 [J2  15[]A3
stage handling less-significant bits are connected to the A= Bo'j" gs 1a[]83
corresponding A > B, A< B, and A = B inputs of the A> B|-n - 13[] A>Bout
next stage handling more-significant bits. The stage A< Bf" Os 12{] A< Bout
handling the least-significant bits must have a high-level A=8in (s 111] B0
voltage applied 1o the A = B input and in addition for A7 so[JAo

the "L85, low-level voltages applied to the A > B and A GND (s 9181

< B inputs. The cascading paths of the ‘85, 'LS85, and
"S85 are implemented with only a two-gate-level delay to

SN54LS85, SN54S85 . .. FK PACKAGE

reduce overali comparison times for long words. An SN74LS85. SN74S85 ... FN PACKAGE 3
alternate method of cascading which further reduces the (TOP VIEW)
comparison time is shown in the typical application data. h% N
(8]
VmomO O
18252 [37]
FUNCTION TABLES o= o o oy o Q
3 21 —
COMPARING CASCADING A
INPUTS INPUTS oureurs A=Bin []4 1882 a
A3.83 [ A2,B2 [ A1,B1 | A0.BO| A>B A<B A-B|A-B A<B A-B A>Bin[] 5 170 A2 )
A3 - B3 X X X X X X H L L NCG 1SNC
A3 < B3 X X X X X x L H L J
A3 =83 [A2 =82 X X x X x H L L A>Bout []7 1A -
A3-83 [A2<B2| X x x x X L H L A=Bout []8 1a(] B1 .
A3-B2 |A2-82 (A1 >B1 X X x X H L L 9 10
A3=83 |A2=82 |A1 < B1 X X X x L H L LA aracarn
A3=83 |A2=B2 [A1=B1 [A0>BO| X X X H L L ‘5::%82
A3-B3 |A2=B2 {A1-81|A0<BO[ X x x L H L 2 5
A3-83 |A2-B2 |A1-81|A0=-BO| H L L H L L v
A3=83 |A2=82 |A1=B1|A0=B0| L H L L H L <
A3-83 |A2-B2 |A1-81|A0=-BO| L L H L L H
‘85, 'LS85, 'S85 NC - No internal connection
A3-83 [A2-B2 [Aa1-81[A0-B0] X X H L L H
A3=83 |A2-B2 [A1-81[A0=B0| H H L L L L
A3=83 [A2=82 |A1-B1|A0-BO| L L [ H H L
‘L85
A3-83 [A2-8B2 |A1-=B1|A0 80] L H H - A H
A3-83 [A2=82 |A1:-B1 |[AD-BO] H L H H L H
A3=B3 [A2-82 [A1=B1 |AD=BO H H H H H H
A3-83 |Aa2-82 |A1=-B1 |A0=BO| H H L H H L
A3-B3 |A2=-82 |A1-B1[A0=B0| L L L L L L
H = high level, L = low level, X = irrelevant
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TYPES SN5485, SN54LS85, SN54585,
SN7485, SN74LS85, SN74585
4-BIT MAGNITUDE COMPARATORS

logic diagrams

‘85, 'LS85, ‘S85
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Pin numbers shown on logic notation are for D, J or N packages.
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TYPE SN54L85

4-BIT MAGNITUDE COMPARATOR

logic diagrams {continued)

‘L85
D——
Az 18
B3 (14)
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A2 _12)
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=\ I\ {13} A>8B
i/ 1 ouTPUT
A1 {7}
o1 — ~ an 12)
A<B
: J'_ :D_’ ouTPUT
(10)
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BO 1% [72]
D— L
(4) = | 9
A>B < >
( =) w
A<B = hl (3) A=8B o
A=8 (6) = J OUTPUT |
|
Pin numbers shown on logic notation are for D. J or N packages. . '-
i
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TYPES SN5485, SN54L85, SN54LS85, SN54585,
SN7485, SN74LS85, SN74585
4-BIT MAGNITUDE COMPARATORS

schematics of inputs and outputs

EQUIVALENT OF EACH EQUIVALENT OF EACH EQUIVALENT OF EACH

EQUIVALENT OF EACH
INPUT FOR "85 INPUT FOR ‘L85 INPUT FOR ’LS85

INPUT FOR °S85

\% — ——
Vee —_ Vee _ cc ___1 Vce --
R =17 k2
Req Req eq Req
NPUT -—
INPUT - INPUT - ! INPUT _——

A =8, Any AorB: Any A or B: A =B, Any A or B:
Reg = 1.67 k{2 NOM Reg = 16.7 k2 NOM Req = 933 £2 NOM
A>B,A<B: A=B,A>8B, A<B: A>8B, A<B:
Ragq = 4 kf2 NOM Req = 40 k2 NOM Rgq = 2.8 k2 NOM
TYPICAL OF ALL OUTPUTS TYPICAL OF ALL OUTPUTS TYPICAL OF ALL OUTPUTS
FOR "85, ‘L85 FOR ’LS85 FOR 'S85
———9¢—Vcc -—————Vcc
- Vee 2120 2 NOM 50 2 NOM $
Req r y
j ouTPUT 3 ouTPUT
QUTPUT
r- _ —
m
g
o
‘B5: Rgq = 100 2 NOM
‘LB5: Agq = 500 £ NOM
absolute maximum ratings over operating free-air temperature range {unless otherwise noted)
SN54° SN74°
SN54L" | SN54LS’ SN74LS’ UNIT
SN548° SN748"
Supply voltage, Vo (see Note 1) 7 8 7 7 7
Input vohtage (see Note 2} 5.5 5.5 7 5.5 7 v
Interemitter voltage {see Note 3} 585 5.5
Operating free-air temperature range — 5510125 -0t 70 CC
Starage temperature range — 65 to 150 — 6510150 CC
NOTES: 1. Voltage values, except interemitter voltage, are with respect 1o network ground terminal
2. Input voltages for 'L85 must ba zero or positive with respect to network ground terminal.
3. This is the voltage between two emitters of a multiple-emitter input transistor. This rating applies to each A input in conjunction
with its respective B input of the ‘B5 and ‘S85.
'J’
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TYPES SN5485, SN7485
4-BIT MAGNITUDE COMPARATORS

recommended operating conditions

SN5485 SN7485 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Vgg 4.5 5 55| 4.75 5 5.25 v
High-level output current, IgH —400 —400 | uA
Low-fevel output current, lg 16 16 | mA
Operating free-air temperature, T4 ~55 125 0 70| °C

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

TTL DEVICES Qo8

PARAMETER TEST CONDITIONSt MIN TYPI MAX |UNIT
VIH High-level input voltage 2 \4
VL Low-level input voltage 08| V
Vik input clamp voltage Ve = MIN, = —12mA -1.56 A\
Vee = MIN, VIH=2V,
VQH High-level output voitage 24 34 A\
ViL=08V, 1oH = —400 uA
Vee = MIN, ViH=2V,
VoL Low-level output voltage 0.2 0.4 \%
V=08V, loL = 16 mA
1 input current at maximum input voitage Ve = MAX, V=55V 1 mA
A < B, A >B inputs 40
1 High-level input current - Voo = MAX, V=24V A
1H ‘gn-level Inpu ’ all other inputs cc ! 120 s
I Low-level input 1 A<B.A>B inputs),, MAX V| =04V 161 A
ow-level input curren: = , =0.
e P all other inputs cc ! —4.8 m
! Short-circuit output current§ Vec=MAX, Vg=0 [ snsass | 20 R -
-circuit output cur = =
s, putey cc - Vo [ sn7a8s [ 18 55| "
lcc  Supply current Vee = MAX,  See Note 4 55 88 [ mA
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
TAll typical values are at Ve = 5 V, Ta = 25°C.
§Not more than one output should be shorted at a time.
NOTE 4: Igg is measured with outputs open, A = B grounded, and all other inputs at 4.5 V.
switching characteristics, Vec =5V, Ta = 25°C
q FROM TO NUMBER OF
PARAMETER TEST CONDITIONS [MIN TYP MAX | UNIT
INPUT OUTPUT GATE LEVELS
T 7
A A or B data inoue | A <8 A>B 2 12
1 T n
PLH ny A or B data inpu 3 17 % s
A-B a 23 35
1 1
A<B, A>B 2 _ 15
tPHL Any A or B data input 3 CL = 15pF, o 301 ™
R =400 ,
A=B 4 See Note 5 20 30
tPLH A<BorA=8B A>B 1 7 m ns
tPHL A<BorA=B A>B 1 11 17 ns
tpLH A=8B A=8 2 13 20 ns
tPHL A=B A=8 2 1 17 ns
tpLH A>BorA=B A<B 1 7 11 ns
tPHL A>BorA=B A<B 1 1 7 ns

e = propagation delay time, fow-to-high-level output
PLH P
tpH L = propagation delay time, high-to-low-level output.
NOTE 5: See General Information Section for load circuits and voltage waveforms.

{i’
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TYPE SN54L85/

4-BIT MAGNITUDE COMPARATOR

recommended operating conditions

SN54L85

UNIT
MIN NOM MAX
Vee Supply voltage 45 5 5.5 v
ViH _High-level input voltage 2 \Y
VL Low-level input voltage 0.7 \Y
IoH High-level output current - 01 mA
lg|. Low-level output current 2 mA
TA Qperating free-air temperature — 55 125 °c

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

SN54L85
PARAMETER TEST CONDITIONS? UNIT
MIN TYP$ MAX
VoH Ve = MIN, ViH=2V, ViL=0.7V, loH = —0.1mA 24 33 \"
VoL Ve = MIN, VIH=2V, ViL=07v, IoL=2mA 0.15 03 v
A<B, A>B,ar A=B 0.1
I - Voo =MAX, V=65V mA
A or B inputs 03
. A<B, A>B,or A=B v - MAX V= 24y 10 A
H A or B inputs cc ! ! i 30 s
A<B,A>B,orA=8 _ _ —0.18
[T - Voo =MAX, V=03V mA
A or B inputs - 0.54
los § Ve = MAX -3 —-15 mA
| v MAX.  Ses Note § [ Condition A 4.0 7.7 A
= . t m
ce cc e tote | Condition B 32 72

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating canditions

$ Ali typical values are at Vog =5 V, T = 25°C.
3 § Not meore than one output should be shorted at a time.

NOTE 6: With all outputs open, Icc is measured for Condition A with all inputs at 4.5 V, and for Condition B with all inputs grounded.
- itchi h istic: vVee=5V, Ta=25°C 5
- switching characteristics, Vcc = ,Ta= (see note 5)
- FROM TO

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
U {INPUT) (OUTPUT)
90 150 ns
1
m PLH Any Aor B 75 150
< tPHL - = i
S Any RL =4 ks, CL=50pF 75 150 s
"2 PLH A>B, A<B n
m TPHL aor A=8 55 100 ns
w NOTE 5: See General Information Section for load circuits and voltage waveforms. .
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TYPES SN54LS85, SN74LS85
4-BIT MAGNITUDE COMPARATORS

recommended operating conditions

N SN54LS85 SN74LS85 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 5 5.5 | 4.75 5 525 | V
High-level output current, 1oy —400 —400 | uA
Low-level output current, Ig|_ 4 8| mA
Operating free-air temperature, T o —5656 125 [+] 70| °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITiONST SN5ALSES SN74L585 UNIT
MIN TYPI MAX |MIN TYPI MAX
V|H High-level input voltage 2 2 v
VL Low-level input voltage 0.7 0.7 v
Vi Input clamp voltage Vee = MIN, I =—-18 mA —1.5 —-15 v
A\ = MIN, VIH=2V,
VoH High-level output voltage cc 1H 25 3.4 27 3.4 A\
Vi = VL max, 1gy = —400 uA
Vee=MIN, 1 —4ma 025 04 025 04
VoL Low-level output voltage Vig=2V, v
Vi = V| max| oL = 8mA 035 05
Inputcusrent o < g A > B inputs 0.1 0.1
1) at maximum Vee = MAX, V=7V mA
input voltage all other inputs 0.3 0.3
High-level A < B, A>Binputs 20 20
T - Ve = MAX, V=27V uA
input current all other inputs 60 60
Low-level A < B, A > B inputs —04 —0.4
[T - Vee = MAX, V=04V mA
input current all other inputs —1.2 —-1.2 3
log  Short-circuit output current ¥ Veg = MAX —-20 —-100 |-20 —100 | mA
lcc  Supply current Vge = MAX, See Note 4 104 20 10.4 20 mA‘]
' For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. »n
FAll typical values are at Veg = 5 V. Tp = 25°C. L
X Not more than ane output shoutd be shorted at a time, and duration of the shart-circuit should not exceed one second. o
NOTE 4: tgc is measured with outputs open, A = B grounded, and all other inputs at 4.5 V. S
switching characteristics, Vcc =5V, Ta = 25°C uo-‘
< FROM TO NUMBER OF
PARAMETER TESTCONDITIONS |MIN TYP MAX |UNIT -
INPUT QUTPUT GATE LEVELS [
1 14 |
t Any A or B data input A<BA>E 2 19 ns
n r 1 u
PLH Y P 3 24 36
A=B 4 27 45
1 11
t Any A or B dat. t A<BA>B 2 Cc 15pF 15
n or ata in = . ns
PHL v pu 3 RL -, kl; 20 30
A=B 4 sL ot s 23 45
ee ivote
PLH A<BorA=8 A>B * 14 22 ns
tPHL A<BorA=8 A>B 1 1M 17 ns
tPLH A=8B A=B 2 13 20 ns
tPHL A=B A=B 2 13 26 ns
tPLH A>BorA=B A<B L 14 22 ns
tPHL A>BorA=B A<B i 11 17 ns
Atp {4 = propagation delay time. low-to-high-level autput
tpHL = propagation delay time, high-to-low-level autput
NOTE 5: See General Information Section for load circuits and voltage waveforms
Texas ®2
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TYPES SN54S85, SN74S85
4-BIT MAGNITUDE COMPARATORS

recommended operating conditions

SN54585 SN74S85 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voitage, Voo 45 5 65 | 4.75 5 5.25 \"
High-level output current, IoH -1 —1 mA
Low-level output current, Ig|, 20 20 mA
Operating free-air temperature, T4 —55 125 o 70 °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONST MIN TYP} MAX|UNIT
Vi High-level input voltage 2 v
Vi Lowslevel input voltage 08 v
ViK Input clamp voltage Vec=MIN, |)=-—18mA -1.2 v
] Vgec=MIN, V=2V, [SNs4s85| 25 34
VoH High-level output voltage v
VIL=08V, lgnu=-1mA [SN7as85 | 2.7 34
Vec=MIN, Viyg=2V,
VoL Low-ievel output voltage 0.5 v
ViL=08V, IlgL=20mA
Iy Input current at maximum input voltage Ve =MAX, V=55V 1| mA
1H High-tevel input current A<B,A>B inputs Veoe=MAX, v =27V so uA
all other inputs 150
ITH Low-levet input current A<B A'> B inputs Veg = MAX, V=05V -2 mA
all other inputs —6
los  Short-circuit output current® Mgc =-MAX —40 —100 | mA
Ve = MAX, See Note 4 73 115
Icc Supply current Ve = MAX, Ta =125°C, SNBASEEW 110 mA
3 See Note 4
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
_‘ jt‘A!I typical values are at Vo =5 V, Ta = 25°C.
_| §Not more (har\ one output .should be shorted at a time, and duration of the -snortrcircm't should not exceed ane second.
r— NOTE 4: icc is measured with outputs open, A = B grounded, and aill other inputs at 4.5 V.
O switching characteristics, Vcc =5V, TA = 25°C
m FROM TO NUMBER OF
S PARAMETERY INPUT OUTPUT GATE LEVELS TEST CONDITIONS MIN TYP MAX |UNIT
n 1 5
m . A<BA>B 2 7.5
tpLH Any A or B data input 3 105 6 ns
A=B 4 12 18
1 5.5
i A<B A>B 2 7
tPHL Any A or B data input 3 §L = ‘I;;gl; 11 165 ns
A-B a Se'; Note 5 11165
tpLH A<BorA=8 A>B 1 S 75 ns
tPHL A<BorA=B A>B 1 5.5 8.5 ns
tPLH A=B A=8 2 7 105 | ns
tPHL A=B A=B 2 [ 7.5 ns
tpLH A>BorA=8 A<B 1 5 7.5 ns
tPHL A>BorA=B A<B 1 5.5 85 ns
‘ltpLH = propagation delay time, fow-to-high-ievel cutput
tpj|  propagation delay time, high-to-low-level output
NOTE 5: See General Information Section for load circuits and voltage waveforms.
3
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TYPES SN5485, SN54L85, SN54L.S85, SN54S85,
SN7485, SN74LS85, SN74S85
4-BIT MAGNITUDE COMPARATORS

TYPICAL APPLICATION DATA

INPUTS
(MSB) B23 B3 COMPARISON OF TWO N-BIT WORDS
A23 A3
22222 82 This application demonstrates how these magnitude
B21 ;12 A<B comparators can be cascaded to compare longer
A21 Al A=8B}— NnC words. The example illustrated shows the comparison
B20 80 A>B of two 24-bit words; however, the design is
A20 A0 expandable to n-bits. As an example, one comparator
B19 L :—(BB ‘85, 'L.85, can be used with five of the 24-bit comparators
a19 ————-J a>8 ‘LS85, 'SBS illustrated to expand .the word Igngth to 120-bits.
Typical comparison times for various word lengths
B18 B3 using the ‘85, ‘L85, ‘LS85, or ‘S85 are:
A18 A3
B17 B2 WORD NUMBER |, . , .
A17 A2 LENGTH OF PKgs oo L85 'LS85 ’s85
me 81 A<k 14 bit 1 23ns 90ns 24ns 11
A16 A0 A=8}—ne J S ns ns ns ns
B15 BO A>B 5-24 bits 2-6 46ns 180ns 48ns 22ns
Al5 AQ 25-120 bits 8-31 69ns 270ns 72ns 33 ns
814 A<B 85, ‘L85
L—]A=B |, ot ooe
Al4 A>p -S85.7S85
B13 B3
A13 A3 A3
812 — 82 B2
A12 ——— 82 A2 OUTPUTS
B11 ——d g1 A<B B1 A<B 3
Al Al A=BF— NC Al A=8B
B10 BO A>B BO A>BpF——
A0 AOQ A0 m
B9 A<B g5 L85, :f: ‘85, 'L8S, w
L—A=B , P N ‘LS85, 'S85
A9 A>B LS85, 'S85 A>B g
88 ——— B3 (1]
A8 a3 (]
B7 B2 -
A7 A2
B6 81 A<B t
A6 A1l A=B]—NC -
BS B0 A>B
A5 A0
B4 N ::: 85, "L8S,
Al A>B LS85, 'S85
83 B3
A3 A3
B2 B2
A2 A2
81 81 A<B
Al A1 A=8B
(LSB) BO B0 A>B
A0 AD
L—A<B .
85, L85 !
H——A=B ‘LS85, "S85 COMPARISON OF TWO 24-BIT WORDS
L—4fA>8
i
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