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Vv MUD LOGIC MN4UUUB Series = T MN4022B/A/AN4022BS
6932852 PANASONIC INDLsELECTRONIC . 66C 04971 D  T-45-23-21

- MNA4022B/MN40228BS '

4-Stage Divide-by-8 Johnson Counters

M Description : P-3

The MN4022B/S are octal Johnson counters constructed with
4-stage D-type flip-flops.

The built-in decoder converts output to the coal number.

One output of 8 outputs (Og ~ O5) becomes “H" by the count
pulse added to CPg and CP;.

Count advances the count on the positive going edge of CPy at”
CP; = “L” or on the negative going edge of CP; at CP = “H™,
MR input of the “H" level resets counter to Op =“H”and O; ~
O = “L" regardless of CP, and CP;.

The MN4022B/S are equivalent to MOTOROLA MC14022B and

RCA CD4022B. Pa
M Truth Table
MR CPs CP, Mode 16-Pin « Panaflat Package (SO-16D)

H X X O,=64.-,-=H ,0,~0,=L

L H S Counter Advance Pin Configuration

L e L

L L X

./
L X H o, [1] 16] Vi
No Change
L H A 8 02 ERL
L S L 0: 3] 14 P,
4-Stage

Os E Divide-by-8 E CP,
06 E Johnson E Ouey

Counter
~c 6] 11] o,
05[7] 0] 0;
Vss[8 9] NC
B Maximum Ratings (Ta=25C)
Item Symbol Ratings Unit
Supply Voltage Vo —0.5~-+18 v
Input Voltage Vi —0.5~Vyy,+0,5* v
Qutput Voltage Vo —0.5~Vy+0.5* \Y
Peak Input - Quiput Current . +I max, 10 mA
Power Dissipation | Ta=—40~+60"C P max. 400 W
(per package) Ta=—+60~485C p Decrease up to 200mW rating at 8mW/°C
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~150 T
* Vpp + 0.5V should be under 18V
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CMOS Loagic MN4 T MN40223/MN402235
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B DC Characteristics (Vss=0V)~ T o T : :
- Ta=—40C Ta=25C Ta=85C
Item Voo | Sym Conditions a. ‘a .a Unit
(V) | bol min. | max. | min. | max.| min. | max.
Quioscent P 5 — 20 | — |20 | — | 150
uiescent Power
ooty Carsene: |- 10 | Too | Vi=Vss or Voo — {40 | — | 40| — |300]|p
15 - 80 — 80 — 600
5 — 006 — [0.06| — {0.05
V= Vss or V;
Output Voltage 1= Vss DD — _ .
Low Level 10 VoL ol <11 0.05 0.05 0.05 v
15 — {005 — | 0.05 — {0.05
5 Vi=V. V. 495 — | 495 | — |4.95| —
Output Voltage 1= Vss OL Vpp . = .
v 10 Vou |0 0 9.95 9.95 9.95 v
15 14,95| — (14.95] — [14.95( —
5 Vo=0.5V or 4.5V — 1.5 — 1.5 — 1.5
Input Voltage 10 | Vie ||Io]<1#A | Vo=1Vor9v — | 3| =138 | —1|3 ]|V
15 Vo=1.5Vor13.5V| — 4 — 4 — 4
) 5 Vo=0.5Vor4.5V 3.5 — 3.5 — 3.5 —_
Yoy 10 | Vi ||Iol<1KA | Vo=1V or 9V 7| -7 | =7 =]V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, V;==0or 5V 0.52 — 10.44 — 10.36 | —
Output Current — — _ —_ —
Low Level 10 Io. | Vo=0.5V, V;=0or 10V 1.3 1.1 0.9 mA
15 Vo=1.5V, V;=0or 15V 3.6 — 3 — 2.4 —
) 5 Vo=4.6V, Vi=0or 5V 0.52 — | 0.44| — 10.36| —
Dyt Cyrrent 10 | —Ion | Vo=9.5V, Vi=0or 10V 13 — (11| —]o9| — |ma
15 Vo=13.5V, Vj=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level 5 —Ion | Vo=2.5V, Vi=0or 5V 1.7 - 1.4 - 1.1 b mA
Input Leakage Current 15 +I; | Vi=0 or 15V — 0.3 — 0.3"| — 1 HA

B Logic Diagram

CP: Ll
D Fc - }——
cr| F | FF FF FF
CPo 1] 2l (1L if]¢
Cp
MR—>- 1 l J

L -

Op O1 0q O3 O4 Os Os O7 O4-7
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CMOS Logic MN4000B Series MN40228/MN4022|3$

6932852 PANASONIC INDL,ELEC?RDNIC -

" 66C 04973 D’ 7 T-45-23-21
Bl Switching Characterlstics {Ta=25C, Vss=0V, CL=50pF) - ~
Item Voo (V) Symbol min, typ. max. Unit
5 — 60 180
Output Rise Time 10 trin - 30 90 ns
15 — 20 60
5 - 60 180
Output Fall Time 10 truL - 30 90 ns
15 — 20 60
5 — 5
Propagation Delay Time 10 ¢ 132 :35
CPo,CP;—0n (H—L) PHL ne
15 - 50 150
- 7
Propagation Delay Time 12 ¢ 2:: 22:
CPo,CP1~0n (L—H) PLH "
15 - 60 180
Propagation Delay Time 12 o 2;(5) ;32
- teuo - ns
CPy,CP,—04-7 (H-L
0,CP1 =047 (H~L) 15 — 60 180
P tion Delay Ti 5 - 190 570
ropagation Delay Time
—  — 10 trLu it 75 225 ns
CPy CP;—04-7 (L—H
2,CP1 =04 (L~H) 15 — 50 150
Propagation Delay Time 1(5) ¢ - 1:;2 izg
MR—0; to O7 (H—L) PHL ne
15 — 40 120
Propagation Delay Time 12 ¢ - lzg ::2(;
MR—0¢ (L—H) PLH ne
15 — 40 120
Propagation Delay Time 1(5) ¢ - llg ::2(5)
MR—04.; (L—H PLH - "e
=047 (L~H) 15 - 35 105
N I S N
CP,—CP; hold ns
15 - 15 45
£ O S I
5. —CP hold - ns
CPy =50 15 — 20 60
5 - 35 105
Minimum Clock Pulse Width 10 twee - 15 45 ns
15 — 10 30
5 - 35 105
Minimum Reset Pulse Width 10 twMRH - 15 45 ns
15 - 10 30
5 - 10 30
Reset Recovery Time 10 trMr - -5 15 ns
15 - 5 15
5 3 6 -
Maximum Clock Frequency 10 fmax 8 16 — ns
15 12 24 -
Input Capacitance Ci — — 7.5 pF
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® ___ CMOSLogicMN4000BSeries _ ~ =~ . " MN4_Q2ZB/MN4022BS
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1. Switching Time Test Circuit 2. Waveforms
zgns
1[ 7; Input (MR) %
R Voo g f—O—¢ 10%
PG.1 ——0O—CPs o—o
01 —0+
03—0+ ——
o7 g: :8_'—. Output {01~017) N;m%
P.G.2 O-{ MR ge—_-g—l_' tom.
Vss Q47 Output (0o, 04-7) y;:/a_—
D Cs. | ]
» Ci.~50pF trin

Input {(CPo) 7(’;%—\_] 50%

Qutput (Oo)

trig
90%
Output (01) 0%
10%
,
tem
— 90%
Output ( 04.7) 50%
10%
— ton
twer
Input (CPo) 50% !50% ~
thar

Waveforms showing recovery time for MR; minimum CPo

Input (MR) §0% 50%
i and MR pulse widths
Conditions: CPy = LOW while CPyq is triggered on a LOW to

Sasmu HIGH transition,
twee_and tgup also apply when CPy = HIGH
&nd CP, is triggered on a HIGH to LOW transi-
Output (On) tion

Input (CPy) 50%7
tha1g

{ Waveforms showing hold times for CP; to a’} and ﬁ| to

CP 50% 50 CPq

Input (CPi) ? Hold times are shown as positive values, but may be specified
as negative values.

tuern

S
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[ ° CMOSLogic MN400OB Series = - MN4022B/MN4022BS
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 Timing Diagram

Input (CP,) _JF\JF\JF\J[-\jf-\JrUF\J[
Input (CP)) ﬁ[ﬁf_
Input (MR) —\

Output (O,) 3 7 R

Output (0,) [ Y 1 R

10

Output (0,) 7 Y 7

Output (0,) - 3

Output (0.) ! S

Output (0s) F 3

Output (Oy) JL t

Output (O,) i 1E k-
Output (O._,) ﬂr J[




