SN5485, SN54LS85, SNRASSEH
SN7485, SN741LS85, SN74S8%
SDLS123 4-BIT MAGNITUDE COMPARATORS

MARCH 1974 — REVISED MARCH 18B8

TYPICAL TYPICAL SN548%, SN5ILSBS, S5N654585 . .. J OR W PACKAGE
TYPE POWER DELAY SN7485 . .. N PACKAGE
DISSIPATION (4-BIT WORDS) SN74LS85, SN74585 . . . D OR N PACKAGE
‘85 275 mw 23 ns (TOP VIEW)
‘LS85 52 mw 24 ns
585 365 mwW 11 ns g3 ' Vs[dvee
a<Binld2z  1sJA3
description A=Bin U3 14{]B2
, a>Bin [+ 13Ja2
These four-bit magnitude comparators perform A> Bout {: 5 12 :] Al
comparison of straight binary and straight BCD (8-4-2-1) A= Bout E 53 11 :l B1
codes. Three fully decoded decisions about two 4-bit A< Bout L7 10[] A0
words (A, B) are made and are externally available at three GND E 8 9 :] BO

outputs. These devices are fully expandable to any
number of bits without external gates. Words of greater

. . SNE4LS85, SN54S85 . . . FK PACKAGE
length may be compared by connecting comparators in

cascade. The A > B, A < B, and A = B outputs of a (TOP VIEW)
stage handling tess-significant bits are connected to the ;,E, o
corresponding A > B, A < B, and A = B inputs of the g g % ;J g
next stage handling more-significant bits. The stage - -

handting the least-significant bits must have a high-level
voitage applied to the A = B input, The cascading paths
of the ‘85, 'LSBS, and ‘S85 are implemented with only
a two-gate-level delay to reduce overall camparison times
for long words. An alternate method of cascading which
further reduces the comparison time is shown in the
typical application data.
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NC - No internai connection

FUNCTION TABLE

COMPARING CASCADING
INPUTS INPUTS OuTPUTS
A3, B3 A2, B2 At, B1 AD, BO A>B A<B A=B A>B A<B A=BR
A3 > B3 X X X X X X ] L L
A3 « B3 X X X X X X L H L
A3 = B3 A2 > B2 X X X X X H L L
A3 = B3 A2 < B2 X X X X X L H L
A3 = B2 A2 = B2 Al > B1 X X X X H L L
A3 = B3 A2 = B2 Al < B X X X X L H L
AZ = B3 AZ = B2 Al = 81 AQ > BO X X X H L L
A3 = B3 A2 = B2 Al = B1 AQ < BO X X X L H L
A3 = B3 A2 = B2 A1 = &1 A0 = BO H L L H L L
A3 = B3 A2 = BZ Al =81 AQ = BO L H L L H L
A3 = 83 A2 = B2 Al = B1 AD = BO X X H L L H
A3 =83 A2 = B2 Al = B1 AOQ = BO H H L L L L
A3 = B3 A2 = B2 Al = B1 AQ = BO L L L H H L

PRODUCTION DATA documents contain information .
current as of publication date. Producis conform to 1/
specifications par the terms of Texas Instruments TEXAS

standard warranty. Production processing does not

necessarily include testing of all parametars. INSTRUM ENTS
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SN5485, SN54LS85, SN54585,
SN7485, SN74L585, SN74585
4-BIT MAGNITUDE COMPARATORS

logic diagrams (positive logic)
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TThis symbal is in accordancae with ANSIAIEEE Std 81-1984 and IEC Publication §17-12.
Pin numbers shown are for 0, J, N, and W packages.
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SN5485, SN54L585, SN54585,
SN7485, SN74L585, SN74S85
4-BIT MAGNITUDE COMPARATORS

schematics of inputs and outputs

EQUIVALENT OF EACH EQUIVALENMT OF EACH EQUIVALENT OF EACH
INPUT FOR '85 INPUT FOR 'LSB5 INPUT FOR 'S85
v
vee - ce Vee _
Fag Reqg
INPUT
INPUT —— INPUT _
A =B, Any A or B: A =B, Any A ar B:
Req = 1.67 kit NOM Raq = 933 0 NOM
A >8 A<B A)B,i<B:
Req = 4 kQ NOM Req = 2.8 kil NOM
TYPICAL OF ALL QUTPUTS TYPICAL OF ALL OUTPUTS TYPICAL OF ALL QUTFUTS
FOR '85 FOR °LSB5 FOR ‘SB5
—_— Voo -— Vg
-— vVee £ 120 22 NOM 50 © NOM 3
100 £2 NOM r 3
QUTPUT EE OUTPUT
QUTPUT
absolute maximum ratings over operating free-air temperature range (unless otherwise noted}
SNag’ SN74’
SNBALS’ SN74LS" UnNIT
SNE4S’ SN748°
Supply voltage, Ve isee Note 1) 7 7 7 7 v
input voltage 5.8 7 8.5 7 A%
Interemitter valtage (see Note 2} 585 .| 55 - v
Cperating free-gir temperature range -5510 125 -0 to 70 °C
Storage temperature range -85 to 160 -65 10 160 oC

NOTES: 1. Voltage values, except interemitter valtage, are with respect to netwark graund terminal.
2. This is the voitage betwean two emitters of a muitiple-emitter input transistor. This rating applies to each A input in conjunction with

its respective B input of the 'B5 and ‘S865.

{i’
TeEXxas
INSTRUMENTS
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SN5485, SN7485
4.BIT MAGNITUDE COMPARATORS

recommended operating conditions

SN5485 SN7485
MIN NOM MAX | MIN NOM MAX UNIT
Supply voltage, Ve 4.5 g 5.5| 4.75 5 525 V
High-level output current, inpH ~400 —400 | uA
Low-level output current, 1) i6 16 [ mA
Operating free-air temperature, T a -~55 125 0 70| “c

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

PARAMETER TEST cONDiTIONST MIN TYPL MAX JUNIT
ViHq High-level input voltage 2 V
VyL Low-level input voltage 0.8 \'
Vyk  Input clamp voltage Vee = MIN, {1 =—12mA 15| V¥
. Vge = MIN, ViH=2V,
W, High-level output voltage 24 34
OH T4 Vi =08V, IQH = —400 A v
Vg = MIN, VIH=2V
V, Low-level output valtage ! 3
oL ViL =08V, loL = 16 mA 0.2 04l V
It Imput current at maximum input voltage Ve = MAX, Vi=558V 11 ma
A <B,A >B inputs 40
| High-leve! input ent Vee = =
IH ghlevet fnput cirr alt other inputs cc = MAX, Vi=24V 120 “A
' Low-level input 1 A<B A>B inpussy,, MAX V=04V —1.8
ow-level input curren = = 0.
IiL w P all other inputs cc ‘ ! —4.8 M
: SNB4ABS | —20 —-556
t Short-circizit output current 8 A =MAX Vi =
0s i cc + Yo=0 SN7485 | —1g Zs5| ™
g Supply current Voo = MAX, See Note 4 b5 88 [ mA
TFor cunrd};grns shown as MIN or MAX, use the appropriate value specified under recommsnded;:e-p:ti-r;"g canditions,
fan typical valuas areat Vo =5V, Ta = 25°C.
§Not more than one cutput shouid be shorted at a time.
NOTE 4: lqg is measured with outputs open, A = B grounded, and all other inputsat 4.5 V.
switching characteristics, Vg =5V, TA =25°C
PAHAMETERT‘ FROM To MUMBER OF TEST CONDITIONS |MIN TYP MAX| "JINIT
INPUT OQUTPUT GATE LEVELS
1 7
. Any A or B data input A<B, A>B 2 12
n or ata inpuy
PLH Y P 3 17 26 |
A=8B 4 23 35
1 11
A<B, A>B 2 15
tPHL Any A or B data input 3 Cp = 15 pF. 20 ns
Ry =400 9, 30
A=8B 4 See Note 5 20 30
tpL H A<BorA=B A>B 1 7 i1 ns
tPHL A<BorA=B A > B 1 1 17 ns
P A=B A=8B 2 13 20 ns
tPHL A=8 A=8B 2 1 17 ns
tPLH A>RBRorA=8 A<B 1 7 11 ns
tPHL A>BorA=8 A<B 1 11 17 ns
'-tpLH = propagation delay time, low-to-high-igvel output
tpL = propagation delay time, high-to-low-level output

MNOTE B: Load circuits and voltage waveforms are shown in Sectian 1.

TEXAS
INSTRUMENTS
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SN54L585, SN74LS85
4-BIT MAGNITUDE COMPARATORS

recommended operating conditions

SNS4LS85 SN74L885 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voi 45 5 55 |14.75 5 5.25 v
High-level cutput current, |oH —400 —400 § uA
Low-level output current, 1o 4 8] mA
Operating free-air temperature, T a -565 129 0 70 | °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
SN5441585 SN74LS885
PARAMETER TEST CONDITIONS! - UNIT
MIN  TYPI MAX {MIN TYPI MAX
ViH High-level input valtage 2 2 v
VL Low-level input voltage 0.7 0.7 \Y
Vg lnput ctamp voltage Vee = MIN, 1= —18BmA -1.5 —1.5 \'
Vee = MIN, ViH=2V,
VoH High-level output voltage cc IH 2.5 34 2.7 3.4 v
Vi = VL max, IgH = —400 uA
Yec=MIN, 1o = ama 025 04 025 04
VoL Low-level outputvoltage ViH=2V, v
V)L = VL max gL =8mA 0.35 0.5
Inputcurrent | 4 o g A % B inputs 0.1 0.1
1 at max ifmum - Voo = MAX, V=7V mA
input voltage all other inputs 0.3 0.3
High-level A < B, A > B inputs 20 20
HH . an-ieve - e Voo = MAX, V=27V ir-y
input current all other inputs 60 60
Low-leval A < B, A > B inputs —0.4 —0.4
he . Vee = MAX, V=04V mA
input current alt other inputs —-1.2 —1.2
log Short-circuit output current & Yoo = MAX —=20 —-100 |-20 —100 | mA
lcc  Supply current Vee = MAX, See Note 4 10.4 20 104 20 | mA
TFar conditions shown as MIN or MAX, use the appropriate value specified under recormmended operating conditians.
fan typical valugs are at Vo =5V, Ta = 25°C.
$Not more than cne gutput should bie shorted ax a time, and duration of the short-circuit should not exceed one second.
NOTE 4! lnc is measured with outputs open, 4 = B grounded, and all other inputs at 4.5 V.
switching characteristics, Vgc=5V, TA=25°C
FROM TO NUMBER OF
PARAMETERY TEST CONDITIONS [MIN TYP MAX (UNIT
INPUT QUTPUT GATE LEVELS
1 14
. Ary A or B data i R A<B A>B 2 19
n ar ata inpu ns
PLH Y i 3 24 36
A=8 4 27 45
1 11
A<B A>B 2 15
tPHL Any A or B data input Cy = 16pF, ns
3 20 30
RL = 2k,
A=8B 4 Sea N 5 23 45
tpLH A<BorA=B A>B 1 e Nate 14 22 ns
tPHL A<BorA=8 A>B 1 11 17 "
tPLH A=B A=8 2 13 20 ns
TPHL A=B A=B 2 13 26 ns
tPELH A>BorA=B A<B 1 14 22 ns
1PHL A>BorA=B A< B 1 1M 17 ns

‘hpLH = propagation delay time, [ow-to-high-level output
1pHL = propagation delay time, high-ta-low-level output
NOTE 5: Load circuits and voltage wavefoerms are shown in Section 1,

{i,
Texas
INSTRUMENTS
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SN54585, SN74585
4-BIT MAGNITUDE COMPARATORS

recommended operating conditions

SN54585 SN74885 uNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Ve 4.5 5 b5 | 475 5 526 v
High-level cutput current, IOH —1 -1 ma
Low-level output current, I 20 20 | ma
Operating free-air temperature, Ta —55 125 Q 70 e

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

PARAMETER TEST CONDITIONST MIN TYPE MAX|[UNIT
V4 High-level input voltage 2 v
ViL kow-level input voltage 08| v
VK  Inputclamp voltage Voo =MIN, I =-18mA —-1.2 A"
VoH High-level output voltage Voo = MIN, v =2V, SMoases | 25 34 A
ViL=08YV, Igy=—1mA |SN74585 2.7 34
VoL Low-evel cutput voltage Veg = MIN, Vig =2V, 0.5 v
ViL=08YV, lgL=20mA
I Input current at maximum input voltage Voo =MAX, Vy=55V 1] maA
. K A< B, A > Binputs 50
HH High-level input current ol other inputs Vee=MAX, vi=27V 50 uA
ITH Low-level input current 28428 inpurs Voo = MAX, V| =058V =2 mA
all other inputs —6
log  Short-circuit output current Voo = MAX —~40 =100 [ mA
VYoo = MAX, See Note 4 73 15
lee  Supply current Voo = MAX, Tpa=125C, SN5ASESW 110 mA
See Note 4
tFar conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
iEAlI typical values are at Ve =5V, Tya = 25 C.
Not more than one cutput should be shorted at a time, and duration of the short-circuit should not exceed one sscond.
NOTE 4: lgg is measured with outputs open, A = B grounded, and all other inputs at 4.5 ¥,
switching characteristics, Vg =56V, Ta = 25°C
PARAMETERY FROM o NUMBER OF TEST CONDITIONS MIN  TYP MAX | UNIT
INPUT QuUTPUT GATE LEVELS
1 5
. A<B A=>E 2 7.5
PLH Any A or B data input 3 E 6 ns
A=8 4 12 13
1 5.5
. A<B A>B 2 7
tPHL Any A or B data input 3 Cp = 16pF, 1 165 ns
A-8B 4 HL = 280 0, 1 165
See Note 5
teLH A<BorA=B A>B 1 5 75 ns
tPHL A<BorA=8 A >B 1 5.5 8.5 ns
tpLH A=B A=B 2 7 105 ns
tpH L A=B A=8 2 5 7.6 ns
wLH A>BorA=8B A<B 1 5 7.5 ns
PPHL A>BorA=8 A<B 1 5.5 8.5 ng

1tp|_|.| = propaganton delay time, low-to-high-level output
tpHi. = propagation delay time, high-to4ow-level output

NOTE B: Load circuits and voltage wavetorms are shown in Section 1.

{:”
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SN5485, SN54L585, SN54S85,
SN7485, SN74LS85, SN74585
4-BIT MAGNITUDE COMPARATORS

TYPICAL APPLICATION DATA

INPUTS
(MSB) 823 —{ B3 COMPARISDN OF TWO N-BIT WORDS
AZ3 A3
B22 B2 This application demonstrates how these magnitude
A2Z2 ————— A2
21 81 A<B comparators can be cascaded to compare longer
AZ1 A1 A=8}—nc words. Tha example illustrated shows the comparison
B720 —— 1 BO A>B of two 24-bit words; however, the design is
A20 ———— A0 expandable to n-bits. As an example, one comparator
813 —L-—— ﬁf: - can be used with five of the 24-bit comparators
‘LS85. 'SBS illustrated to expand the word length to 120-bits.
A9 | A> B - : : i
Typical comparisoen times for various word lengths
31'3 a3 using the ‘85, 'LS85, or 'S85 are:
A18 A3
B1? ————4 B2 WORD NUMBER
A;” — A2 A<B LENGTH OF PKGS 85 1585 ‘885
POV SR b Al ne 1-4 bits 1 23ns  24ns  11ns
815 B0 A>B 5-24 bits 2-6 46ns 48ns 22 ns
A15 AO 25-120 bits 8-31 62ns 72ns 33ns
B14 ———A<B '
L——{A=B 83
Al4 A>B ‘L88E, 'SBS
B13 ————— B3 B3
A13 —————1 a3 A3
B2 ———3B2 a8z
A12 —————1 A2 A2 OUTPUTS
811 — —p1 A<B B1 A < B
Al ——— A1 A=Bl—nNc l——-—-—-m A=8}F——
B10 ————— Bp A>B BO A > B p—
AlC AO A0
N A<B
B9 ] A=< B '8 P 85
L A=B . sas, 's8s5 1586, 'S85
Ag ———IA>B —A>B
B§ — B3
A8 ———1A3
8?7 ————1B2
A7 ————1 A2
B —————— B1 A<B
Af ————1 A1 A=B— NC
BS ——e—— ] BO AB
A5 AQ
“ Ay W
Ad A-B LS8, 'SBS
B3 83
A3 A3
B2 B2
A2 A2
B1 B1 A<B
Al Al A=8
{LS8} BO BO A>B
AD AD
L—]Aac<B ‘85
H—{A=8 LSBE. 885 COMPARISON OF TWO 24-BIT WORDS
L—jA>B ’

{i’
Texas
INSTRUMENTS
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IMPORTANT NOTICE

Texas Instruments (TI) 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.

Tlwarrants 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 Tl deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily petformed, 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 FRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPFPORT 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 ©@ 1996, Texas Instruments Incorporated
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Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products 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
Tl 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
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CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

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

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express orimplied, 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. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.
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