ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



nexperia

Important notice
Dear Customer,

On 7 February 2017 the former NXP Standard Product business became a new company with the
tradename Nexperia. Nexperia is an industry leading supplier of Discrete, Logic and PowerMOS
semiconductors with its focus on the automotive, industrial, computing, consumer and wearable
application markets

In data sheets and application notes which still contain NXP or Philips Semiconductors references, use
the references to Nexperia, as shown below.

Instead of http://www.nxp.com, http://www.philips.com/ or http://www.semiconductors.philips.com/,
use http://www.nexperia.com

Instead of sales.addresses@www.nxp.com or sales.addresses@www.semiconductors.philips.com, use
salesaddresses@nexperia.com (email)

Replace the copyright notice at the bottom of each page or elsewhere in the document, depending on
the version, as shown below:

- © NXP N.V. (year). All rights reserved or © Koninklijke Philips Electronics N.V. (year). All rights
reserved

Should be replaced with:

- © Nexperia B.V. (year). All rights reserved.

If you have any questions related to the data sheet, please contact our nearest sales office via e-mail

or telephone (details via salesaddresses@nexperia.com). Thank you for your cooperation and
understanding,

Kind regards,

Team Nexperia



INTEGRATED CIRCUITS

DATA SHEET

For a complete data sheet, please also download:

e The IC06 74HC/HCT/HCU/HCMOS Logic Family Specifications
e The 1C06 74HC/HCT/HCU/HCMOS Logic Package Information
* The 1C06 74HC/HCT/HCU/HCMOS Logic Package Outlines

74HC/HCT85
4-bit magnitude comparator

Product specification December 1990
File under Integrated Circuits, IC06
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Philips Semiconductors

Product specification

4-bit magnitude comparator

74HC/HCT85

FEATURES

« Serial or parallel expansion without extra gating
* Magnitude comparison of any binary words
 Output capability: standard

¢ lgc category: MSI

GENERAL DESCRIPTION

The 74HC/HCTS85 are high-speed Si-gate CMOS devices
and are pin compatible with low power Schottky TTL
(LSTTL). They are specified in compliance with JEDEC
standard no. 7A.

The 74HC/HCT85 are 4-bit magnitude comparators that
can be expanded to almost any length. They perform
comparison of two 4-bit binary, BCD or other monotonic
codes and present the three possible magnitude results at
the outputs (Qasg, Qa—g and Qa<g). The 4-bit inputs are

QUICK REFERENCE DATA
GND =0 V; Tamp = 25 °C; t; = t; = 6 ns

weighted (Ag to Az and By to B3), where Az and Bj are the
most significant bits.

The operation of the “85” is described in the function table,
showing all possible logic conditions. The upper part of the
table describes the normal operation under all conditions
that will occur in a single device or in a series expansion
scheme. In the upper part of the table the three outputs are
mutually exclusive. In the lower part of the table, the
outputs reflect the feed forward conditions that exist in the
parallel expansion scheme.

For proper compare operation the expander inputs (la-g,
Ia_g and la<g) to the least significant position must be
connected as follows: Ia<g = Ia>g = = LOW and

Ia-g = HIGH.

For words greater than 4-bits, units can be cascaded by
connecting outputs Qa<g, Qa-g and Qa_g to the
corresponding inputs of the significant comparator.

TYPICAL
SYMBOL PARAMETER CONDITIONS UNIT
HC HCT
tpuL tPLH propagation delay CL=15pF;Vgc=5V
An, Bn to Qasg, Qa<s 20 22 ns
An, Bhto Qag 18 20 ns
Ia<B,» 1a=B: |a>B 10 Qa<, QasB 15 15 ns
la-g to Qa-p 11 15 ns
C input capacitance 3.5 3.5 pF
Cep power dissipation capacitance per package notes 1 and 2 18 20 pF
Notes

1. Cpp is used to determine the dynamic power dissipation (Pp in pW):

Pp =Cpp x Vee2 x fi + 3 (CL x Vec? xfo) where:
f; = input frequency in MHz
fo = output frequency in MHz
S (CL x Vec? x fo) = sum of outputs
C. = output load capacitance in pF
Ve = supply voltage in V

For HC the condition is V| = GND to V¢
For HCT the condition is Vi = GND to Vg - 1.5V

o

ORDERING INFORMATION

See “74HC/HCT/HCU/HCMOS Logic Package Information”.

December 1990



Philips Semiconductors Product specification

4-bit magnitude comparator 74HC/HCT85

PIN DESCRIPTION

PIN NO. SYMBOL NAME AND FUNCTION
2 Ia<B A < B expansion input
3 la-B A = B expansion input
4 Ia>B A > B expansion input
5 QasB A > B output
6 Qa-B A = B output
7 Qa<s A < B output
8 GND ground (0 V)
9, 11,14, 1, B to B3 word B inputs
10,12,13, 15 Ag to As word A inputs
16 Vee positive supply voltage
BaE U 16 VCC 10 — Ag lo COMP
la<s [2] 15| Az 9 —{ %0 a2 )
12 —] A 1] P
ta=B|3 EBZ 11— By Qa<pl—7 _1§—3
ta>s [4] 13] A2 13— A2
85 A 14 —{ 82 a I 2 [} P<a -
ol @M o e b
Qp-p[6 [11] 8y 1—{83 apsgl—3s 14 p>ab—>
1
Qa<e 7] 10] A0 2—{la<s 2 ?
GnD {8 [9]% 3~—'a=8 3 1S
4—lla>8 FE R
7293221 —_—
7293222
7293223
Fig.1 Pin configuration. Fig.2 Logic symbol. Fig.3 IEC logic symbol.
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4-bit magnitude comparator 74HC/HCT85

Ga<gl 7

14182 Qregf g

1 {83 Ga>8f 5

ta<s
3 |lae=n
4 [la>s

7293224

Fig.4 Functional diagram.

APPLICATIONS

* Process controllers
» Servo-motor control

FUNCTION TABLE

COMPARING INPUTS CASCADING INPUTS OUTPUTS
Az, B3 Az, B A+, B4 Ao, Bo IasB la<B la=B Qa-B Qa<B Qa-B
A3>B3 X X X X X X H L L
A3<B3 X X X X X X L H L
A3=Bj3 A>>Bs X X X X X H L L
A3=Bj3 Ar<Bs X X X X X L H L
A3=B3 Ao=B> A1>B; X X X X H L L
A3=Bj3 Ao=B> A1<Bj X X X X L H L
A3=B3 Ar=B> A1=B AO>BO X X X H L L
A3=B3 Ao=B» A=B A0<Bo X X X L H L
A3z=B3 Ao=B> A1=B; Ap=Bg H L L H L L
A3=Bj3 Ao=B> A1=Bj Ap=Byg L H L L H L
A3=Bj3 Ao=B> A1=Bj Ap=Byg L L H L L H
A3=Bj3 Ao=B» A1=B; Ap=Byp X X H L L H
A3=B3 Ao=B> A1=B; Ap=Bg H H L L L L
A3=Bj3 Ao=B> A1=Bj Ap=Bg L L L H H L
Notes

1. H=HIGH voltage level
L = LOW voltage level
X =don'’t care
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4-bit magnitude comparator 74HC/HCT85

gin=aru: =G -
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tans —> 1L %p-p
MDAl I .
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= -
s —> ] %::DD_

89

D__ 7293226

Fig.5 Logic diagram.
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4-bit magnitude comparator 74HC/HCT85

DC CHARACTERISTICS FOR 74HC
For the DC characteristics see “74HC/HCT/HCU/HCMOS Logic Family Specifications”.

Output capability: standard
Icc category: MSI

AC CHARACTERISTICS FOR 74HC
GND=0V;t =t =6ns;C_L="50pF

Tamb (°C) TEST CONDITIONS
74HC
SYMBOL | PARAMETER vV
+25 -40to +85 | —40 to +125 | UNIT (\‘;‘)3 WAVEFORMS
min. |typ. | max. | min. [ max. | min. | max.
tpyL/ tpLe | propagation delay 63 195 245 295 ns 2.0 |Fig.6
An, B to Qasg or Qacs 23 39 49 59 45
18 33 42 50 6.0
tpyL/ tpLe | propagation delay 58 175 220 265 ns 2.0 |Fig.6
A, Bhto Qa-p 21 35 44 53 45
17 |30 37 45 6.0
tpyL/ tpLe | propagation delay 50 140 175 210 ns 2.0 |Fig.6
la<B, la=B, lasg tO 18 28 35 42 4.5
Qa<, Qass 14 24 30 36 6.0
tpul/ tpLH | pPropagation delay 39 120 150 180 |ns 2.0 |Fig.6
Ia-g to Qa_p 14 |24 30 36 4.5
11 20 26 31 6.0
tth/ ttuy | output transition time 19 |75 95 110 |ns 2.0 | Fig.6
7 15 19 22 4.5
6 13 16 19 6.0
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4-bit magnitude comparator 74HC/HCT85

DC CHARACTERISTICS FOR 74HCT

For the DC characteristics see “74HC/HCT/HCU/HCMOS Logic Family Specifications”.
Output capability: standard

Icc category: MSI

Note to HCT types

The value of additional quiescent supply current (Algg) for a unit load of 1 is given in the family specifications.
To determine Algc per input, multiply this value by the unit load coefficient shown in the table below.

INPUT| UNIT LOAD COEFFICIENT
la<g 1.00
lA>g 1.00
la_g 1.50
A, B, 1.50

AC CHARACTERISTICS FOR 74HCT
GND=0V;t =tt=6ns; C_=50 pF

Tamb (°C) TEST CONDITIONS
74HCT
SYMBOL | PARAMETER Vee
+25 -40 to +85 | —40 to +125 | UNIT ) WAVEFORMS
min. |typ. |max. | min. | max. | min. | max.
tpuL/ trLe | propagation delay 26 44 55 66 ns 45 |[Fig.6
An, B to Qasg or Qas
tpuL/ trLH | propagation delay 24 40 50 60 ns 4.5 |Fig.6
A, Bnto Qa_g
tpul/ tpLy | propagation delay 18 31 39 47 ns 4.5 | Fig.6
|a<Bs 1a=8, |a>B tO
Qa<s, Qa-B
tpuL/ trLH | propagation delay 18 31 39 47 ns 45 |[Fig.6
Ia-B t0 Qa-B
trul/ ttun | output transition time 7 15 19 22 ns 4.5 |Fig.6
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4-bit magnitude comparator 74HC/HCT85
AC WAVEFORMS
Ap. By 1, INPUT vu it
tpHL -t
Q, OUTPUT vyt
7203228 THL - b — T

(1) HC :Vm=50%;V,=GND to Vcc.
HCT:Vy=13V;V,=GNDto 3 V.

Fig.6 Waveforms showing the word A inputs (An), word B inputs (B,,) and expansion inputs (l,) to the outputs
(Qn) propagation delays and the output transition times.

APPLICATION INFORMATION

GND—{ 14> 8
Vee—{'a=B
GND — 5 <B
HC/HCT86
Ae— a0
A1—] Al
oust A2 — A2
significant | A3 —] A3

4 bits of B0 — 8O
schword | g1 _J81 Q,>8 Ia>8
B2 —{B2 Q,*B la=8
B3 —83 Q,<B 14 <8
HC/HCT8S
As AQ
AS At
Ag A2
A? A3
B4 80
85 B1 Q,>8 1A>8
86 B2 Qu=8 =8
87 B3 Q4 <B 1y <B
HC/HCTAS
A8 AQ
AD Al
most A10 A2
signiticart ] AT A3
4 bits of B8 80
mchword § g9 81 Qa>Bj—
810 82 QA'B—}outpuu
811 B3 Qp<B|—

7222185

Fig.7 Series cascading; comparing 12-bit words.
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4-bit magnitude comparator

74HC/HCT85
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Fig.8 Parallel cascading; comparing 12-bit words.

PACKAGE OUTLINES

See “74HC/HCT/HCU/HCMOS Logic Package Outlines”.
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