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

The RCA-CDA585B is a 4-bit magnitude com-
parator designed for use in computer and
logic applications that require the comparison
of two 4-bit words. This logic circuit deter-
mines whether one 4-bit word (Binary or
BCD) is “less than’, “equal to’’, or ‘‘greater
than’' a second 4-bit word.

The CD4585B has eight comparing inputs
(A3, B3, through AQ, BO), three outputs (A
<B,A = B,A>> B) and three cascading inputs
{A < B, A =B, A> B) that permit systems
designers to expand the comparator function
to 8, 12, 16....... 4N bits. When a single
CD4585B is used, the cascading inputs are
connected as follows: (A < B} = low, (A = B)
= high, (A > B) = high.

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

The CD4585B types are supplied in 16-lead
hermetic dual-in-line ceramic packages (D
and F suffixes), 16-lead duali-in-fine plastic
packages (E suffix), 16-lead ceramic flat
packages (K 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.
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® Expansion to 8,12,16......4N bits by cascading units :oaj e
= Medium-speed operation: wo,,.,»au{ :}’l
. a2
compares two 4-bit words 53 14
in 180 ns {typ.) at 10 V Vpp*!6  Vgg:8
92CS5-30375

u 100% tested for quiescent current at 20 V
® Standardized symmetrical output characteristics
®» 5-V, 10-V, and 15-V parametric ratings
® Maximum input current of 1 A at 18 V
over full package temperature range;
100 nA at 18 V and 25°C
® Noise margin (full package temperature range)
range} =1VatVpp=5V
2Vat\Vpp=10V
25VatVpp=15V
u Meets all requirements of JEDEC Tentative
Standard No. 13A, ““Standard Specifications
for Description of ‘B’ Series CMOS Devices”

Applications:

& Servo motor controls 8 Process controllers

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Vpp!
(Vattages referenced to Vgg Terminal)
INPUT VOLTAGE RANGE, ALL INPUTS .
DC INPUT CURRENT, ANY ONE INPUT
POWER DISSIPATION PQER PACKAGE (Ppy):
ForTp =-40to +60 C (PACKAGE TYPE E} .
For Ty = +60to +85° C {PACKAGE TYPE E) .
For Ty = -55t0 +100° C (PACKAGE TYPES D, F,
For Ty
DEVICE DISSIPATION PER QUTPUT TRANSISTOR
FOR T,
OPERATING-TEMPERATURE RANGE (LINE
PACKAGE TYPES D, F, K, H)
PACKAGE TYPE £ .
STORAGE TEMPERATURE RANGE (Tstg) oo
LEAD TEMPERATURE {DURING SOLDERING):

= +100 to +125°C (PACKAGE TYPES D.F, K)

= FULL PACKAGE-TEMPERATURE RANGE (All Package Types}

. -0510+20V
-0.5to Vpp +0.5V
. 10 mA

. 500 mW

N Derate Lmearlv at 12 mW/°C 10 200 mW

Ky . . . 500 mwW
Derate Lmearly at 12 mW/ C to 200 mW

100 mw

—55 to +1 2s:c
—40tc +85 C
—65 to #150°C

CDA4585B Types

FUNCTIONAL DIAGRAM
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Fig.1 — Typical output Jow fsink) current
characteristics.
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Fig.2 — Minimum output low (sink) current

At distance 1/16 £ 1/32 inch {1.59 £ 0.79 mm) from case for 10 s max. +265°C characteristics.
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Fig.3 — Typical output high (source) current
characteristics.
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TRUTH TABLE
INPUTS OuUTPUTS
COMPARING CASCADING
A3, B3 [A2, B2| A1, B1| A0, Bo|A<B|A=B| A>8B|A<B A=B | A>B
A3> B3 X X X X X 1 0 0 1
A3=83 | A2> B2 X X X X 1 0 0 1
A3=B3 | A2=B2 | A1>8B1 X X X 1 0 0 1
A3=B3 |A2=B2 [ A1=B1 | A0>BO X X 1 Q Q 1
A3=B3 [A2=B2 | A1=B1 | AD=B0O 0 0 1 0 0 1
A3=B3 | A2=B2 | A1=B1 | AO=B0 0 1 X 0 1 0
A3=B3 |A2=B2 | A1=B1 | AO=B0 1 0 X 1 0 0
A3=B3 |A2=B2 [ A1=B1 | A0O<BO X X X 1 0 0
A3=B3 | A2=B2 | A1<B1 X X X X 1 0 0
A3=B3 [ A2<B2 X X X X X 1 0 Q
A3 < 83 X X X X X X 1 0 0
X = Don't Care Logic 1 = High Level Logic 0 = Low Level
VoD
V55
a2, % INPUTS PROTECTED BY
COS/MOS PROTECTION
NETWORK
*
B2
(A <BlOUT
— 12
=
(A<EIN®{>F ’—EDD_'
*
(A-a)mw (ABlOUT
3
*
(A>B)OUT
®

DRAIN-TO-SOURCE VOLTAGE (Vps)—V

Fig.4 — Logic diagram.
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Fig. 5 — Minimum output high [source) current
characteristics.

TRANSITION TIME (1THL 1 TLH)

—ns

Fig. 6 — Typical transition time as a function of

AMBIENT TEMPERATURE (Ta)=25°C ] +

5] 20 40 6G 80 00
LOAD CAPACITANCE (C)—pF

szcs- 24322

Joad capacitance.
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AMBIENT TEMPERATURE (T4 1725°C

FROPAGATION DELAY TIME (tppy o pi-ns

4 60 80
LOAD CAPACITANCE (G ) —-pF
9205-32066
Fig. 7 — Typical propagation delay time (“com-
paring inputs” to outputs) as a func-
tion of load capacitance.
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CD4585B Types

STATIC ELECTRICAL CHARACTERISTICS 107g| AMBIENT TEMPERATURE (Ty) .zs-lc
LIMITS AT INDICATED TEMPERATURES (°C) g R I‘
x
CHARAC- CONDITIONS | Values at -55, +25, +125 Apply to D, F, K, H. Packages | ; R "*AZL/ :
TERISTIC Values at —40, +25, +85 Apply 1o E Package T| e A
z *
Vo |ViN|VDD *2 ST e 34
(v) (V)| (VI| -55 | —40 +85 {4125 |Min. | Typ. |Max. R - :J___f_“qq: 7
a y
- 05| 5 5| 5| 150 160| - | 004| 5 : o7 iid
Quiescent H i
Device - fo10{ 1] 1] 10| 300 300] - 004] 10}, (&1 T .- 50w
fu"e'ah - 015] 15| 20/ 20| e00] e00| — 004 20 i 'ﬁ"“
ax.
Do Hex — |o20] 20 | 100] 100 3000] 3000] — | o0.08] 100 YRR R R )
CLOCK INPUT FREWENCV("N)—KN: 9205-32088
Output Low 04 0,5 5| 0.64] 061 042| 036 ]| 051 1] - Fig. 8 — Typicjal dynamic power dissipation as a
{Sink) Current| 0.5 0.10]| 10 16 15 11 0.9 13 26| — fu.ncnon afc/o.ck input ffaq.uen‘cy {see
i Min Fig. 9—dynamic power dissipation test
oL M- 1.5 015} 15| 4.2 4 28| 24] 34{ 68| — circuit).
Output High 4.6 0,5 5 |-0.64| —0.61 | —~0.42|-0.36 [-0.51 -1 — [mA Yoo
(Source) 2.5 05{ 51 -2| -1.8] —13{-115| —16] -3.2] - %U”"'
Current, 95 |010] 10 ] —16] 16| —11] —09] —1.3] —26] - FREGUENCY | (1 A
loW Min. CL COUNT MODE)
135 |o01s] 15 | —a2] -4] 28] —24] —34| -68| - Ut 220030 | o o2 as oa
[Output Voltage:}— 05} 5 0.05 — 0]0.05 )
Low-Level, — 0,10§ 10 0.05 — 01]0.05 su"op[:_v Py v
VoL Max. ~ {ois|1s 0.0 - 0005 +-®voo co42858 L
, Vv e, ta<siout HRH o
Output - 05| 5 4.95 ags] 5| — .y g ta-gloutH -
Voltage: - Joi0] 10 9.95 995 10| - Hwe,, AT
High-Level, L 8o B B, B ®
Vg Min. - 0,151 15 14.95 14.95| 18] — = 0 é(z 3
|
Input Low 0545] — | & 15 Z [
u -
Voltage 1.9 — 10 3 _ _ 3 T 92¢5-32064
VI L Max. h 5135 — 15 2 _ _ 4 v Fig. 9 — Dynamic power dissipation test circuit.
Input High 0545| - 5 3.5 35 - - .
Voltage, 1,9 - |10 7 7 N Yoo
V'H Min.
1.5,13.5] — 15 11 11 - - INPYTS
V, NOTE:
Input Current -5 2
I Mox. - 01818 |01 | 201 | 1 [ %1 ~ F0TP 0. uAl (- NEasuRE INPUTS
¥ss TO BOTH Vpp AND Vgg: |
CONNECT ALL UNUSED
DYNAMIC ELECTRICAL CHARACTERISTICS TS TO EITHER
At T4 =25°C, Input t,, tg=20ns, Cy =50 pF, R; = 200 kS g, s
CHARACTERISTIC TEST CONDITIONS :,’glg Ty: 'M'TsMax_ UNITS secs-27s0z |
Propagation Defay Time: 5 300 600 Fig. 10 — Input current test circuit. |
Comparing Inputs to 10 125 250 |
Outputs, tpy. tpLH 15 80 160 ns |
5 200 400
Cascading Inputs to 10 80 160 v?’ ‘
Outputs, t, Wt
P PHL- 'PLH 5 "6)3 ;(2)2 INPUTS | QUTPUTS
5 v
i . " - -
TratnsmontTlme, 1g 28 “8)8 ns :\,_. -] et ‘
THL- 'TLH v - e <
fnput Capacitance, Cyy Any Input 5 7.5 pF - =
! NOTE:
vss TEST ANY COMBINATION

92CS-2744IR| ‘

Fig. 11 — Input-voltage test circuit.
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Fig. 12 — Quiescent-device-current test circuit.

TERMINAL ASSIGNMENT
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TOP VIEW
92CS-31006

Dimensions in parentheses are in millimeters and are
derived fyom the basic inch dimensions as indicated.
Grid gradustions are in mils (107 inch).
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C045658 i
{(A>B)IN (A >8) OUT CD43858 CD45858
A= BN (AxB) QUT
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Fig. 13 — Typical speed characteristics of a 12-bit comparator.
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Dimensions and Pad Layout for CD45858H

The photographs and dimensions of sach CMOS chip
represent a chip whaen it is part of the wafer. When the
waler is separated into individual chips, the angle of
cleavage may vary with respect to the chip face for
different chips. The actual dimensions of the isolated
chip, therefare. may differ stightly from the nominal
dimensions shown. The user should consider a tolerance
of —3 mils to +16 mils applicable to the nominal

dimensions shown.
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