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CMOS 4-Bit Magnitude
Comparator -
High Voltage Types (20-Volt Rating)

&

W CD4EB5B is ad-bit magnitude com-  Faatures:

CD4585B Types

parator designed for use in- computer and
logic applicatioffs that require the comparison
of two 4-bit words. This logic circuit deter-

8 Expansion t08,12,16......

4N bits by cascading units

® Medium-speed operation:

mines whether orie 4:bit word (Binary or
BCD) is "less than”, “‘equal to”, or "greater
than” a second 4-bit werd.

The CDA5858 has -sight comparing mputsf
(A3, B3, through AQ, BO), three outputs (A -
<B,A = B,A > B) end three cascading inputs ="
(A < B, A =B, A> B) that permit systems
designers to expand the comparator function

to 8, 12, 16......4AN bits, When a single
CD4585B is used, the cascading inputs are
connected as follows: (A < B) = low, {A = 8B}

= high, (A > B) = high.

Cascading these units for comparison of more
than 4 bits is accomplished as shown in
Fig. 13.

The CD45858 types are supplied in 16-lead
hermetic dual-in-line ceramic packages (D
and F suffixes), 16-lead dual-in-fine plastic
packages (E suffix), and in chip form (H
suffix). This device is pin-compatible with
low-power TTL type 7485 and the CMOS
types MC14585 and 40085.

compares two 4-bit words
- Jn180ns(typ)at1ov
= 100% tested for qniescent current at 20 V.

. -

5V, 10:V, mg 15-V parametric ratings

# Maximum input current of 1 yA at 18V

. over full package-temperature range;

100 nA at 18 V and 25°C
= Noise margin (full package temperature range)
range) =1 VatVpp =5V

2VatVpp =10V
25VatVpp=15V

B Meets all requirements of JEDEC Tentative

Standard No. 13B, “’Standard Specifications

for Description of ‘B’ Series CMOS Devices”

Applications:

B Servo motor controls B Process controllers

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)

Voltages referanced to Vgg Terminal) ........ociuuiiiiiiniiieiiaiiiiieiiiineriiraninans -0.5V to +20V
INPUT VOLTAGE RANGE, ALLINPUTS ... ... ittt iiiii i ctsiin i canes -0.5Vto Vpp +0.5V
DC INPUT CURRENT, ANY ONE INPUT .. ..ttt iitiiee it ranrneessinrrrrasaaisarnsecesann +10mA
POWER DISSIPATION PER PACKAGE (Pp):

ForTaA=-850CH04+10000 ... ittt i it it ia e ire e aaeas 500mwW

ForTA=+1000C104+1259C. ....c.ooviinniiiiii i i Derate Linearity at 12mW/°C to 200mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR T = FULL PACKAGE-TEMPERATURE RANGE (Ali Package Typas)................convuunt 100mwW
OPERATING-TEMPERATURE RANGE (Ta) ... ... iiv it ittt it eian s ~-589C o +125°C
STORAGE TEMPERATURE RANGE (T, “g) .............................................. -859C to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 + 1/32inch (1.59 £ 0.79mm) from casefor 10s max ......cooveiviiirinninnnnas +2850C

RECOMMENDED OPERATING CONDITIONS

For maximum reliability, nominat operating conditions should be selected so that oper-
ation is always within the following ranges:

LIMITS
CHARACTERISTIC - UNITS
Min. Max.
Supply-Voltage Range (For Ta = Full Package-
Temperature Range) 3 18 A
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w Standardized symmetrlca} output characteristics
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CD45858 Types

TRUTH TABLE

H

INPUTS OUTPUTS
. COMPARING CASCADING
A3, B3 | A2, B2 | A1, B1| A0, BO.| A<B]A=B| A>B|A<B|A=B |Aa>B
|A3>B3 X X X X X 1 0 "0 1
'A3=B3 | A2> B2 X X X X 1 0 0 1
{A3=83 | A2=B2 | A1>B1 X X X 1 0 0 1
A3=B3 |A2=B2 { A1=B1 | A0> B0 X X 11 0 0 1
A3:83 [A2=B2 | A1=8B1 | AG=Bo o1 o 1. o |0 1.
A3=B3 |A2=82 | A1=B1 | AO=B0 0 1 X ] 1 ]
A3=B3 [A2=B2 | A1=B1:} AD=80 1 0. X 1.] 0 0.
A3=B3 [A2=8B2 | A1=B1 | AD<80 X X X 1 0 0
A3=B3 | A2=B2 | A1<B1t X X X X 1 0 0
A3=B3 | A2<B2 X X X X X 1 0 0
A3 < B3 X X X X - X X 1 0 0
X = Don't Care Legic 1 = High Level ] VLogic 0 = Low Level
# INPUTS PROTECTED Ay
CMOS PROTECT :
NETWORK K .
(I.t-mnour
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Fig. 6 — Typical transition time as a function of
load capacitance.
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STATIC ELECTRICAL CHARACTERISTICS 07¢] AmeIENT TEMPERATURE (7,3 s25°C
U
CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) r % ol o Wil
TERISTIC 7 T % 3‘38- K
Vo |Vin|VDD 125 s £ ] 074
V) | vy| (vi|-85 | -40 | +85 [+125 [Min. | Typ. |Max. g q_{x* Zaw -
o 9
_ - 05] 5] 5| 5| 150 0] - | 00a| 5 : g% v
Quiescent g
Device - 0,10| 10 10 10| 300] 300 - 004 10},a g 7 ) 2 B p———
?u"eat- - 0,151 15 200 20| 600 600} — 004 | 20 ? I I_T-J CLI- '|’l'l"'
ax.
0D — foz20| 20| 00| 100 | 3000| 3000[ - | 0.08]| 100 PO N Rl ST
: CLOCK INPUT FREQUENCY (il ~8Hz oo o0 0
Output Low 0.4 0,5 5| 0.64] 0.61 0.42] 036 0.51 11 - Fig. 8 — Typical dynamic power dissipation as a
(Sink)Current| 05 10,10 10 | 16{ 15| 1.1] 09| 13| 26| - funceion of clock input frequancy fee
N Min Fig. 9—dynamic power dissipation test
oL vin- 15 0,15| 15 4.2 4 28| 24 34| 68| — circuit).
| a , 5 |-0.64] -061 | —0.42{-0.36 | 0. -1 -
Qutput High 6 0.5 61051 ™ vle?PPLY
{Source) 25 0,5 5 -2} -1.8 -1.3|-1.15| -1.6| -3.2 - Vo
Current, 95 loiw| 10| -16 —15| -11| 08| —13[ —26] - FREQUENCY N (é.(.fg":ﬁfu )
OH 135 |0415| 15 | —4.2| -a| -28] —24| —34] —68| - Uty =20051 | or an G on
_ _ ®
utput Voltage: 05| 5 0.05 o005 gg %
Low-Level, - 0,10} 10 0.05 - 0]0.05 Vop T
VoL Max. SE ;-@-vmoco'wazsa °
- 0,15} 15 0.05 - 01005 v {5)-(‘ o (A‘B)OUT-@-' L
< - c
Output - 05| 5 4.95 4.95 5| — Tomar WBL'_: (a=BIUTHEH t
voltage: [ - {o0] 10 9.95 995 10| — @ we,, O
- vel, p
ng Min. - 0,151 15 14.95 14.95 15| - = Z; 2522 B3 i
|
Input Low 05458 - 5 15 - L
\?oltage 19 | - |10 3 — - 3 = pacs-stose
v iL Max. 5136 — 15 PEE — _ 4 v Fig. 9 — Dynamic power dissipation test circuit.
|nput High 0.5,4.5 - 5 3.5 3.5 - - v
Voltage, 1,9 - |10 7 7 -t - f""
ViuMin. 5338 - |18 n 1 -] - WPuTs [

: Vpb — NOTE:
lnputCurrent | fg1g| 18 {201 | 201 | £1 | 21 | — [£1075|20.1|pA] (e o] MEASURE INPUTS
I\ Max. o - SEQUENTIALLY,

Vss TO BOTH Vg, AND Vgg-
CONNECT ALL UNUSED
DYNAMIC ELECTRICAL CHARACTERISTICS ] S T EITHER
At T =25°C, Input t,, tg=20ns, Cy =50pF, Ry =200 kX e oo TS
CHARACTERISTIC TEST CONDITIONS | VDD LI TS UNITS szes-2m402
Volts Typ. Max.
Propagation Delay Time: 5 300 600 Fig. 10 — Input current test circuit.
Comparing Inputs to 10 125 250
Cutputs, tpH L, tPLH 15 80 160 ns
5 200 400 .
Cascading Inputs to 10 80 160 ?’
Outputs, tpy. tpLH 15 60 120 weurs | ouTPUTS
] 5 100 200 i b ™
Transition Time, 10 50 100 ns o, bl : .
tTHL TTLH 15 40 80 viL - - ‘
Input Capacitance, Cypy Any Input .5 7.5 pF - - =
; " NOTE:
Vsg TEST ANY COMBINATION
OF INPUTS
9208 -2744 1R}

. Fig. 17 — Input-voltage test circuit.
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Fig. 12 — Quiescent-device-current test circuit, . Fig. 13 — Typical speed characteristics of a 12-bit comparator.
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TERMINAL ASSIGNMENT
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Dimensions and Pad Layout for CD45858H

+h,

Di i i p are in millimeters and are
derived from the basic inch dimensions as indicated.
Grid graduations are in miis (107 inch).
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IMPORTANT NOTICE

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
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
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 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. 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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