CD4022A Types

CMOS Divide-By-8
Counter/Divider

With 8 Decoded Outputs

The RCA-CD4022A types consist of a 4-
stage divide-by-8 Johnson counter, associ-
ate decode output gating and a CARRY-
OUT BIT. The counter is cleared to its zero
count by a high RESET signal. The counter
is advanced on the positive CLOCK-signal
transition provided the CLOCK INHIBIT
signal is low.

Use of the Johnson divide-by-8 counter
configuration permits high-speed operation,
2-input decode gating, and spike-free de-
coder outputs. Anti-lock gating is provided,
thus assuring proper counting sequence. The
8 decode gating outputs are normally low

and go high only at their respective decoded
time slot. Each decode gate output remains
high for one full clock cycle. The CARRY-
OUT signal completes one cycle every 8
CLOCK-INPUT cycles and is used as a
ripple-carry signal to directly clock a suc-
ceeding counter package in a multi-package
counting system.

These types are supplied in 16-tead hermetic
dual-in-line ceramic packages (D and F
suffixes), 16-lead dual-in-line plastic pack-
age (E suffix), 16-lead ceramic flat package

(K suffix), and in chip form (H suffix).

MAXIMUM RATINGS, Absolute-Maximum Values:

STORAGE-TEMPERATURE RANGE {Tgg) . . . . .

OPERATING-TEMPERATURE RANGE (T ):
PACKAGE TYPES D, F, K, H
PACKAGE TYPE E

DC SUPPLY-VOLTAGE RANGE, (Vpp)

POWER DISSIPATION PER PACKAGE (Pp)
FOR T~ —40 to +60°C (PACKAGE TYPE E}
FOR T~ +60 to +85°C (PACKAGE TYPE E)

FOR T = -55 to +100°C (PACKAGE TYPES D, F, K)
FOR T4 = +100 to +125°C (PACKAGE TYPES D, F, K)
DEVICE DISSIPATION PER QUTPUT TRANSISTOR

........................ —65 10 +180°C

........................ —56 10 +125°C
........................ ~40 10 +85°C

FOR Ta= FULL PACKAGE-TEMPERATURE RANGE (ALL PACKAGE TYPES) . . . . ... .. 100 mW

INPUT VOLTAGE RANGE, ALL INPUTS . . . . ..

LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 £1/32 inch {1.59 £0.79 mm) from case for 10smax. . . . .. ... ....... +265°C

RECOMMENDED OPERATING €ONDITIONS at Ty = 25°C, Except as Noted.

For maximum reliability, nominal operating fiti hould be selected so that
operation is always within the following ranges:
LIMITS
CHARACTERISTIC vpp | O.FKH £ UNITS
v} Packages Package
Min, | Max. | Min. | Max.
Supply-Voltage Range {For TA = Full
Package-Temperature Range) 3 12 3 12 v
Clock Inhibit [ 175 - 175 - ns
Setup Time, tg 10 75 - 75 -
i 5 500 - 830 - s
Clock Pulse Width, ty 10 170 _ 250 _ n
5 d 1 de 0.6
Clock Input Frequency, fCL 10 dz 3 de 2 MHz
i § 5 - 15 - 15
Clock Rise and Fall Time, trCL, thL 10 _ 16 _ 15 Hs
. 6 300 - 600 -
' Reset Pulse Width 10 150 _ 300 ns
752 - 1000 -
Reset Removal Time 1% 225 _ 275 _ ns
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CD4022A
FUNCTIONAL DIAGRAM

Features:

Medium speed operation . . . . 5 MHz (typ.) at
Vpp —Vsgs =10V

Divide by N counting; N = 2 to 8 with one

CD4022A plus one CD4001A package

Quiescent current specified to 15 V
Maximum input leakage current of 1 MA
at 15 V (full package-temperature range)
1-V noise margin (full package-temper-
ature range)

Applications:

Binary counting/decoding
Binary frequency division
Binary counter control/timers
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STATIC ELECTRICAL CHARACTERISTICS load capaci for decoded outp
e Limits st Indioated Temp c)
D, F, K, H Packages "
ch ki £ _Packeg Units ¢ T L e oni] 1
Vo VINIVDD 56 +26 +125 | —40 +28 +85 || eoof] ALL VALUES OF vpp - 0 3%
v v v ] 7 Tyep. Tuimie Typ. | Limit H §
Quisscent Devi -1-j6] 6 |o3]6 j3o]|s0 ;06|50 |700 ] HiL il
ule: n ice 9 LY YO -y
Curcant 1, Max. - | -]10] 10 tos | 10|e0]100]| 1 | 100]1400] pa 3 sure! i
-] -11w( 50 | * |50 [2000]50 | 5 | 6500|6000 3
[Output Voltage: _ .
Low Level 6} 6 0 Typ.; 0.06 Max. 7] L
vor - 1w0f 10 0 Typ.; 0.06 Max. v cyssss
High Leve) —_ o s 4.9 Min.. 6 Typ. T
\{ — " H
OH 6| 10 8.95 Min.; 10 Typ. y 2 ] . tH
Noiss Immunity: 421 -1 s 1.6 Min.; 2.25 Typ. LOAD CAPACTTANCE (CL) =0 ey i7or9
Inputs Low, = = - . . ’ N
VAL 9 |- 10 3 Min.; 4.5 Typ. v Fig. 4 — Typical propagation delay time vs.
£ 2
Inputs High o8| -1 s 1.6 Min.; 2.25 Typ. load capacitance for carry output.
VNH 1 -1 10 3Min.; 4.5 Typ.
Noise Margin: _ .
tnputs Low, 45 ] 1 Min.
VNML g]l-]10 1 Min. v _E MMBENT TEMPERATURE (Ty) » 28°C HEH
inputs High, 61— 18 1 Min. 1500 FH| o Ty on s ke
VNMH 1T =110 1 Min, Hi
i 1250 I}n
Output DriveDecoded (05 | — | & |0.082] 0.15 0.06 |0.036| 003 | 0.156 [0.026] 0.02 £ :
i'g"""" \ Outputs (o6 | - [ 10| 012 | 03 | 0.1 | 007 [ 0.06 | 03 | 0.06 | 0.04 #1000 Hs
i | cary {081 -T5 [0185] 05 J0.15 0.106Jo0s6 ]| 05 | 0.08 |0.005
1ON Min. |Outout [05] — | 10 |0376] 1 | 0.3 J0.21 {0.166] 1 | 0.13 [o.106
Decoded|45 ] — | 6 |-0.038]-0.076] -0.03]-0.021]-0.018]-0.075 [-0.0156]-0.012 %00
mw;'_' ovpuns[96] — | 10 | 012 | 015 0.1 | 0.07[.0.08 | -0.16 | 0.06 | .0.04 100 H i
igpsn. | Cov [as]-15 lotes].04 |0.15%0.106{0006] .04 | 0.08 L0.086 HHEE 22t H
" {Output 1951 _ | 10 |0375] -08 | 0.3 | -0.21 ]0.166] -08 ] -0.13 |-0.106 C % o0
input Leakage Any lnput 5 LOAD CAPACITANCE (LI e iraz0
::urr:n(, - J - l 16 107° Typ., 1 Max. HA Fig. 5~ Typical transition time vs. load
1L 'IH 0 for decoded outp
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DYNAMIC ELECTRICAL CHARACTERISTICS st Tp = 26°C, Input ¢, , t; = 20 ns,

Cy = 15 pF, Ry_= 200 k2
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LIMITS
TEST D FKH E
CHARACTERISTIC CONDITIONS Packages Package UNITS
V|
(3? Min. | Typ. | Max. | Min. | Typ. | Max.
CLOCKED OPERATION
Propagation Delay Time: 5 - 325 [1000 — | 325 [1300
ns
FHLBLH, 10 | - 125|280 - | 125 | s00
Decode Out Lines 5 — 1400 [1200] - /400 [1600] s
10 — |200 |400 | - | 200 | 800
Transition Time: 5 - 85 300 | - 85 | 340
tTHL . tTLH ns
Carry-Out Line 10 - 50 (100} — 50 | 200
Decode-Out Lines 5 = ]300 1900 ) -~ 300112005
10 — 125 1250 | — 125 | 500
Min. Clock 5 -~ | 250 {500 | — | 250 | 830 ns
Puise Width, tw 10 — 8 |1 ] - 85 |[250
Clock Rise and _ _ _ _
Fall Time, 5 15 15 Hs
trCL . HCL 10 - - 15 - - 15
Min. Clock Inhibit
5 175 17 7
Set-Up Time, 350 5 | 700 ns
tg 10 75 | 150 76 | 300
Max. Clock Input 8 1 25 | - [06] 26| — MHz
Frequency, foL* 10 3 !5 12168~
Input Capacitance, Cj Any Input - 5 - - 5 — pF
RESET OPERATION
Propagation Delay Time: 5 - 300 [900 [ — { 300 | 1200
PHL - tPLH ns
Carry-Out Line 10 | — |1256 {250 | ~ | 125 | 500
Decode-Out Line 5 — | 500 {1250 - | 600 {2500 ns
10 — 1200 J400 | — | 200 | 800
Min. Reset Pulse 5 = 150 {300 | — | 150 | 600 ns
Width, 1y 10 - } 75 {150 ] -~ | 75 | 300
Min. Reset 5 — 1300 {762 [ — |30011000] .
Removal Time 10 - 100 226 ) — 100|275
* Measurad with respect to carry output ling
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Fig. 9 — Quiescent-davice-current test circuit.

Fig. 10 — Noise-immunity test circuit.
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Fig. 8 — Typical dissipation characteristics.
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Fig. 11 — Input-leskage-current test circuit
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