SN5485, SN54L.S85, SN54585
SN7485, SN74LS85, SN74S85
4-BIT MAGNITUDE COMPARATORS

SDLS123 — MARCH 1974 — REVISED MARCH 1988

TYPICAL TYPICAL SN5485, SN54LS85, SN54S85 . . . J OR W PACKAGE
TYPE POWER DELAY SN7485 . . . N PACKAGE
DISSIPATION (4-BIT WORDS) SN74LS85, SN74S85 . . . D OR N PACKAGE
‘85 275 mW 23 ns (TOP VIEW)
‘1LS85 52 mW 24 ns
'S85 365 mW 11ns 83 [+ Uie[Jvee
A<gin2  1s5[Ja3
description A=BinJ3 1a[de2
a>ein(s  13JA2
These four-bit magnitude comparators perform A> Bout E 5 12 :] Al
comparison of straight binary and straight BCD (8-4-2-1) A=Bout E 6 1 :] B1
codes. Three fully decoded decisions about two 4-bit A< BoutE 7 10[J A0
words (A, B) are made and are externally available at three GND (s 9180

outputs. These devices are fully expandable to any
number of bits without external gates. Words of greater
length may be compared by connecting comparators in

SN54L585, SN54S85 . . . FK PACKAGE

(TOP VIEW)
cascade. The A > B, A < B, and A = B outputs of a
stage handling less-significant bits are connected to the (% o
corresponding A > B, A < B, and A = B inputs of the X 2 g ;J 2
next stage handling more-significant bits. The stage
handling the least-significant bits must have a high-level 32
voltage applied to the A = B input. The cascading paths A=Bin
of the ‘85, 'LS85, and ‘S85 are implemented with only A> Bin
a two-gate-level delay to reduce overall comparison times NC
for long words. An alternate method of cascading which A> Bout
further reduces the comparison time is shown in the A =Bout
typical application data.
52¢98%
o O
:{
NC - No internal connection
FUNCTION TABLE
COMPARING CASCADING OUTPUTS
INPUTS INPUTS
A3, B3 A2, B2 A1, B1 A0, BO >B A<B A=8 A>8B A<B =
A3 > B3 X X X X X X H 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 = 83 A2 < B2 X X X X X L H L
A3 = B2 A2 = B2 A1 > B1 X X X X H L L
A3 = B3 A2 = B2 Al < 81 X X X X L H L
A2 = B3 A2 = B2 Al = Bi A0 > BO X X X H L L
A3 = B3 A2 = B2 Al = B1 A0 < BO X X X L H L
A3 = B3 A2 = B2 Al = B1 A0 = B0 H L L H L L
A3 = B3 A2 = B2 Al = B1 AO = BO L H L L H L
A3 = B3 A2 = B2 Al = B1 AO = BO X X H L t H
A3 = 83 A2 = B2 Al = B1 AO = BO H H L L L L
A3 = B3 A2 = B2 Al = Bt AO = BO L L L H H L
PRODUCTION DATA information is current as of publication date. . Copyright [J 1988, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas Instruments l
lsgzltwiggrgfgﬁr’rg:;yn.q;;()gectlon processing does not necessarily include b TEXAS
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SN5485, SN54L.S85, SN54585
SN7485, SN74LS85, SN74S85
4-BIT MAGNITUDE COMPARATORS

SDLS123 — MARCH 1974 — REVISED MARCH 1988

logic diagrams (positive logic)
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logic symbol?
comp
PO (10) 0
P1 (12)
P2 (13)
p3 2l 13 )
g 212 P<Q p<Q
P=Q (3! = P=Q (6) P=
p>a—2 1 N IR
Qo {9) 0
a1 (1:)
Q2 (14)
SURITTTIN S

tThis symbol is in accordancae with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

Pin numbers shown are for D, J, N, and W packages.
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SN5485, SN54L.S85, SN54585
SN7485, SN74LS85, SN74S85
4-BIT MAGNITUDE COMPARATORS

SDLS123 — MARCH 1974 — REVISED MARCH 1988

schematics of inputs and outputs

EQUIVALENT OF EACH EQUIVALENT OF EACH EQUIVALENT OF EACH
INPUT FOR ‘85 INPUT FOR 'LS8S INPUT FOR 'S85

Vce— 1’ - Vee ———————— ——
Vece _v_..____._.. |
4 $
<
<

Req = 17 k{2 2
E Req 4 $ Fea
INPUT -
INPUT —— INPUT ——
A =B, Any A or B: A = B, Any A or B:
Req = 1.67 k@ NOM Req = 933 2 NOM
A>B,3\<B: A>B,3&<B:
Req = 4 kit NOM Req = 2.8 k@ NOM
TYPICAL OF ALL OUTPUTS TYPICAL OF ALL OUTPUTS TYPICAL OF ALL QUTPUTS
FOR '85 FOR ‘LS85 FOR ’'S85
— p Vee - Vee
- Vee $120 2 NOM 50 2 NOM 3
100 £2 NOM
OUTPUT %E OUTPUT
QUTPUT _
-9
- !
b3
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
’ SN74°
SNsa SN54LS”’ SN74LS’ UNIT
SN54S’ SN74S’
Supply voltage, Ve (see Note 1) 7 7 7 7 \
Input voltage 5.5 7 5.5 7 \'/
Interemitter voitage (see Note 2) 5.5 5.5 \
Operating free-air temperature range -55t0 125 -01to 70 °C
Storage temperature range -65 to 150 -65 to 150 °C

NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal. ) ) )
2. 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 ‘85 and ‘S85.
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SN5485, SN54L.S85, SN54585
SN7485, SN74LS85, SN74S85
4-BIT MAGNITUDE COMPARATORS

SDLS123 — MARCH 1974 — REVISED MARCH 1988

recommended operating conditions

SN5485 SN7485
MIN NOM MAX | MIN NOM MAX NIt
Supply voltage, Voo 4.5 5 5.5] 4.75 5 525} V
High-level output current, loH —400 —400 | pA
Low-level output current, Ig_ 16 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 CONDITIONS? MIN TYPT MAX |UNIT
Vi High-level input voltage 2 \%
ViL Low-leve! input voltage 08{ V
Vik Inputclamp voltage Vee =MIN, | =—12mA -15| V
Vee = MIN, VIH=2V,
VoH High-level output voltage cc H 24 34 v
ViL=08v, toH = —400 uA
Ve = MIN, Vip=2V,
VoL Low-level output voltage cc IH 02 04) V
ViL=08V, loL = 16 mA
1 Input current at maximum input voltage Vee = MAX, V=865V 11 mA
A < B, A > B inputs 40
1 High-level input current : Vee = MAX, V=24V A
tH g P all other inputs ce : 120 *
. A < B, A>B inputs —1.6
LITH Low-level input current - Veg = MAX, V=04V mA
all other inputs —4.8
1 Short-circuit output 8 v MAX, Vp=0 SN5485 {20 i
rt-circuit o = =
0s circuit output curren cc . fo) SN7485 | 18 o5 m
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.
fau typical values areat Ve =5V, T = 25°C.
§Not more than one output should be shorted at a time.
NOTE 4: I is measured with outputs open, A = B grounded, and all other inputs at 4.5 V.
switching characteristics, Vcc =5V, Ta = 25°C
ROM TO0 NUMBER OF
PARAMETERql FRO TEST CONDITIONS |MIN TYP MAX | UNIT
INPUT OUTPUT GATE LEVELS
1 7
t Any A or B data input A<B A>B 2 12 ns
PLH ny or ata inpu 3 17 26
A=8B 4 23 35
1 11
A A<B, A>B 2 _ 15
PHL Any A or B data input 3 CL = 15pF, 20 30 ns
Ry = 400 2,
A=B 4 See Note 5 20 30
tPLH A<BorA=8B A>B 1 7 11 ns
tPHL A<BorA=B A>B 1 1" 17 ns
tPLH A=8B A=B 2 13 20 ns
tPHL A=8B A=8 2 1 17 ns
tPLH A>BorA=8 A<B 1 7 11 ns
tpH L A>BorA=8 A<B 1 11 17 ns

Yo =
tPHL =

propagation delay time, low-to-high-level output
propagation delay time, high-to-low-level output
NOTE 5: Load circuits and voltage waveforms are shown in Section 1.
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SN5485, SN54L.S85, SN54S85
SN7485, SN74LS85, SN74S85
4-BIT MAGNITUDE COMPARATORS

SDLS123 — MARCH 1974 — REVISED MARCH 1988

recommended operating conditions

SN541.585 SN74LS85
MIN NOM MAX |MIN NOM MAX unIT
Supply voitage, VcC 4.5 5 5.5 14.75 5 525| V
High-level output current, lQH —400 —400 | pA
Low-level output current, QL 4 8| mA
Operating free-air temperature, T —55 125 0 70| °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS? SNSALS8S SN7LS85 UNIT
MIN TYPE MAX |MIN TYPi MAX
Vi High-level input voltage 2 2 \"
ViL Low-level input voltage 0.7 071 V
V| Inputclamp voltage Ve = MIN, lj=-18 mA -1.5 -5} V
Vou High-level output voltage Vec=MIN,  Vin=2V. 25 34 27 34 v
ViL = VL max, loy = —400 uA
Vee=MIN. 1 5 =ama 025 04 025 04
VoL Low-level outputvoltage Vig=2V, \"
Vi = Vi max loL=8mA 0.35 0.5
Inputcurrent | A < g A >Binputs 0.1 0.1
1y at maximum Vee=MAX, V=7V mA
input voltage all other inputs 0.3 0.3
HH High-level A < B, A > B inputs Vee = MAX, V=27V 20 20 WA
input current all other inputs 60 60
Low-level A < B, A > B inputs -0.4 -0.4
e . i Ve = MAX, V=04V mA
input current all other inputs -1.2 —-1.2
log Short-circuit output current$ Vee = MAX —20 —100 |-20 —100 | mA
icc Supply current Ve = MAX, See Note 4 104 20 104 20 | mA

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

Al typical vatues are at V=5V, Ta = 25°C.

SNot more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
NOTE 4: I¢c is measured with outputs open, A = 8 grounded, and all other inputsat4.5 V.,

switching characteristics, Vec =5V, Ta =25°C

FROM TO NUMBER OF
PARAMETERSY TEST CONDITIONS |MIN TYP MAX IUNIT
INPUT OUTPUT GATE LEVELS
1 14
Anv A or B d . ¢ A<B A>B 2 19 ns
t t
PLH ny A or B data inpu 3 7 6
A=8B 4 27 45
1 11
. A<B,A>8B 2 15
tPHL Any A or B data input CL = 15pF, ns
3 R 2kQ 20 30
A=B 4 L= eme 23 45
See Note 5
tPLH A<BorA=B A>B 1 14 22 ns
tPHL A<BorA=8B A>B 1 1" 17 ns
tPLH A=8 A=8B 2 13 20 ns
tPHL A=B A=8B 2 13 26 ns
tPLH A>BorA=8B A<B 1 14 22 ns
tPHL A>BorA=8 A<B 1 1 17 ns

1tpLH = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-level output
NOTE 5: Load circuits and voltage waveforms are shown in Section 1.
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SN5485, SN54L.S85, SN54585
SN7485, SN74LS85, SN74S85
4-BIT MAGNITUDE COMPARATORS

SDLS123 — MARCH 1974 — REVISED MARCH 1988

recommended operating conditions

SN54S85 SN74S85 UNIT
MIN NOM MAX { MIN NOM MAX
Supply voltage, Vcc 45 5 5.5 | 4.756 5 625 \Y
High-level output current, |QH -1 -1 | mA
Low-level output current, {o_ 20 20 | mA
Operating free-air temperature, T —55 125 0 70 § °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONST MIN TYPI MAX|UNIT
Vi High-level input voltage 2 \")
ViL Lowevel input voltage 0.8 v
Vik Input clamp voltage Voo =MIN, §j=-18mA -1.2 \")
. Vee=MIN, Viy=2V, SN54S85 25 34
VgoH High-level output voltage v
ViL=08V, IgH=—1mA [SN74S85 2.7 34
Vv =MIN, Vig=2V,
VoL Low-level outputvoltage cc tH 0.5 \"
ViL=08YV, loL=20mA
1y Input current at maximum input voltage Voo =MAX, V=55V 1] mA
Iy High-level input t A<BA>BIRUL | yoc=MAX, V=27V %01 A
igh-level input curren = =2.
H g Py all other inputs cc + 150 .
X A < B, A > B inputs -2
i Low-evel input current - Ve =MAX, V=05V mA
all other inputs —6
log  Short-circuit output current® Vce = MAX —40 -100 | mA
Ve = MAX, See Note 4 73 115
= = ° A
lcc Supply current Veoe =MAX, Ta=125°C, SN54S85W 110 m
See Note 4
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
tan typical values are at Ve =5V, Ty = 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 4: Igc is measured with outputs open, A = B grounded, and all other inputs at 45V.
switching characteristics, Vgc =5V, Ta = 25°C
M TO NUMBER OF
PARAMETERY FRO TEST CONDITIONS MIN TYP MAX ]| UNIT
INPUT OUTPUT GATE LEVELS
1 5
A<B A>B 2 7.5
. ns
tpLH Any A or B data input 3 105 16
A=8 4 12 18
1 55
A<B,A>B 2 7
. . = F s
tPHL Any A or B data input 3 (;L 12“;;)5 11 165 n
A=8 ) L ‘ 11 165
See Note 6
tPLH A<BorA=8B A>B 1 5 7.5 ns
tPHL A<BorA=8 A>B 1 5.5 85| ns
PLH A=B A=8 2 7 105 ns
tPHL A=8 A=8 2 5 75 ns
tPLH A>BorA=8B A<B 1 5 7.5 ns
tPHL A>BorA=8B A<B 1 5.5 85 ns
1tpLH = propagation delay time, low-to-high-level output

tPHL

= propagation delay time, high-to-low-level output

NOTE 5: Load circuits and voitage waveforms are shown in Section 1.
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SN5485, SN54L.S85, SN54585
SN7485, SN74LS85, SN74S85
4-BIT MAGNITUDE COMPARATORS
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TYPICAL APPLICATION DATA

INPU
(mMsB) B23 T 83 COMPARISON OF TWO N-BIT WORDS
A23 A3
B22 82 This application demonstrates how these magnitude
:12 ‘;12 A<B comparators can be cascaded to compare longer
A21 Al A=8}—ne words. The example illustrated shows the comparison
820 ————180 A>B of two 24-bit words; however, the design is
A20 —— A0 expandable to n-bits. As an example, one comparator
B19 ————— A8 85 can be used with five of the 24-bit comparators
A19 - ‘:;ae 1588, 'S85 illustrated to expand the word length to 120-bits.
Typical comparison times for various word lengths
818 - using the ‘85, ‘LS85, or ‘S85 are:
A18 ——4 A3
817 | B2 WORD NUMBER
A7 A2 LENGTH OF PKGS ‘85 ‘LS85 ‘S85
2‘1‘; 81 2<: 1-4 bits 1 23ns 24ns 1lns
815 o~ P 5-24 bits 26 46ns 48ns 22ns
A15 | A0 25-120 bits 8-31 69ns 72ns 33ns
814 ——
A<B 85
- (A8 1585, 's85
A14 —1 A>B ’
B13 83 83
A13 —{ A3 A3
B12 B2 B2
A12 A2 A2 OUTPUTS
811 B1 A<B 81 A<B
Al Al A=Bl— NC l-————m A=B]|
810 BO A>B 80 A>BpF—
A10Q AO AC
89 A<B 85 e 86
L A=B . - 1585, 'S85
A9 A>g 585 585 Ja>s
88 — 83
A8 A3
87 B2
A7 A2
B6 81 A<B
A6 Al A=8B}— NC
B85 BO A>8
AS | AO
B4 — : < : 85
L—]A= . .
A4 A>B LS85, 'S85
B3 — {83
A3 ———4 A3
B2 82
A2 A2
B1 81 A<B
Al Al A=8
{LS8) B0 80 A>B
A0 A0
L—{A<B -
H—A=8 COMPARISON OF TWO 24-81T WORDS
L A>B 1885, 'S85

{'} TeEXAS
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XD Texas PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 19-Mar-2008
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
s |+ KO [¢—P1—
OO0 006 0O T
& © ’H Bo W
Reel X | — l
Diameter
Cavity +I A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
| [ 1
—f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O OO0 O OO0 O 07—— Sprocket Holes
1
I
v ® e
4--9--A
Q3 1 Q4 User Direction of Feed
%
T
N
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel A0 (mm) BO (mm) KO (mm) P1 w Pin1
Type |Drawing Diameter| Width (mm) | (mm) |Quadrant
(mm) |W1(mm)
SN74LS85DR SoIC D 16 2500 330.0 16.4 6.5 10.3 21 8.0 16.0 Q1
SN74LS85NSR SO NS 16 2000 330.0 16.4 8.2 10.5 25 12.0 | 16.0 Q1
SN74S85NSR SO NS 16 2000 330.0 16.4 8.2 10.5 25 12.0 | 16.0 Q1

Pack Materials-Page 1




XD Texas PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 19-Mar-2008
TAPE AND REEL BOX DIMENSIONS
et
b
///
~_ s
. 7
~ . /
"~ T -
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74LS85DR SoIC D 16 2500 333.2 345.9 28.6
SN74LS85NSR SO NS 16 2000 346.0 346.0 33.0
SN74S85NSR SO NS 16 2000 346.0 346.0 33.0

Pack Materials-Page 2




IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers pmplifier.ti.com Audio [vww.1r.com/audid

Data Converters Automotive [vww Tr.com/automofiv
DLP® Products [vww .dIp.comn] Broadband [pww i.com/broadband
DSP Fspicom Digital Control [pww ir-com/digitalcontrol
Clocks and Timers [yww Ti.com/cloc Medical [pww Ti.com/medical
Interface [nferfacedico Military [pww ir-com/military
Logic [oaicTiconi Optical Networking [xww Ti.com/opficalnetwor
Power Mgmt powerfr.com Security vww Tr.com/securt
Microcontrollers nicrocontroller.fi.conj Telephony lvww.tr.com/telephony
RFID [wWwiiirfid-co Video & Imaging [pww i-com/vided

RF/IF and ZigBee® Solutions | {r.com/prl Wireless [vww fi.com/wirelesy

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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