This file has been download from www. datasheetcatalog.com |

\cla

MMC 401 7, MMC 4022

OUNTER/DIVIDERS:

4017 DECADE COUNTER
WITH 10 DECODED OUTRPUTS
4022 OCTAL COUNTER

WITH 8 DECODED OUTPUTS

GENERAL DESCRIPTION

The MMC 4017 and MMC. 4022 are S5-stage and
4 stage Johnson counters having 10 and 8 decoded
outputs respectively.

The MMC 4017 and MMC 4022 are monolithic in-
tegrated circuits, fabricated in standard Al-gate
CMOS technology. Are available in 16-tead dual in-
line- plastic package.

inputs inctude a CLOCK, a RESET and a CLOCK inhi-
bit signal. Schmitt trigger in the CLOCK input circuit
provides pulse shaping that allows unlimited clock
nput pulse rise and fall times. These counters are
advanced one count at the positive clack signal tran-
sition if the CLOCK INHIBIT signal is low. Counter
advancement wvia the clock line is inhibited when the
CLOCK INHIBIT signal is high. A high RESET signal
clears the counter to its zero count. Use of the
Johnson decade-counter ponfiguration permits  high-
speed operation. 2-nput decimal-decode gating and
spike-free decoded outputs, Anti-lock gating is pro-
vided, thus assuring proper counting sequence. The

decoded outputs are narmaily low and go high only at
their respective decoded time slot. Each decoded
Qutput remains high for one fult clok cycle A CARRY-
QUT signal completes one cycle every 10 clock nput
cycles in the MMC 4017 or every 8 clock input cycles
in the MMC 4022 and s used to ripple-clock the suc
ceding device in @ multi-device counting chain.

FEATURES

® Fully static operation

® r}]ﬂgc:}um spéed operation 12 MHz (typ) at Vpg =

APPLICATIONS

#® Decade counter /decimal decode display
® Binary counter /decoder

® Frequency division

® Counter control/timers

® Divide — by — N counting.

ABSOLUTE MAXIMUM RATINGS

Vng* Supply voitage: G and H types -05t0 20 v
E and F types -05 to 18 V
Vv, Input voltage -05ta Vppt0D5 Vv
l DC input current (any one input) 110 mA
Pt Total power dissipation [per package) 200 mw
Oissipation per output transistor
for Tp = full package-temperature range 100 mw
Ta Operating
temperature : G and H types -55to 125 c
E and F types -40to 85 “C
Tirg Storage temperature -B5 to 150 “C
* All valtage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Voo* Supply voltage: G and H types 3to 18 v
E and F types dto 15 Vv
v, Input voltage Dto Vop v
T Operating ‘
temperature : G and H types -55to 125 °C
E and F types . -40 to 85 °C
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LOGIC DIAGRAM
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FIMING DIAGRAM
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- —
STATIC ELECTRICAL CHARACTERISTICS
tover recormmended operating conditions}
TEST CONDITIONS VALUES -
T e——
PARAMETER Vi{ VYoo [N Vool Tiow e5°C Tion
S B e T Bl L
fL Quiescent GHIO/S 5 5 004 S 1—5-6‘-‘
current types {0/10 10 10 004 | 10 300
0/15 15 20 004 | 20 8OO
0/20 20 100 0.08 | 100 3000 .
u
E.F {0/ 5 bt 20 004 20 150
types |0/10 10 40 004! 40 300
0/15 15 80 004 | 80O 600
Vo Output high 0/ 5 <1| 5 |495 495 4.95 [
voltage 0/10 <1 10 {985 995 995 "
G/15 <1 | 15 [1485 14.95 14.95
Nao Output low 5 /0 <1 5 0.05 .05 0.05
valtage 16/0 <110 0.05 0.05 005/ v
15/0 <1 15 005 0.05 0.05
Vik  Input high 05/45 ] <1 5|35 35 as
voltage /8 (<1101 7 7 7 "
1.5/135] <1 15 (11 11 11
Vi input fow 45/05 | <1 5 1.5 1.5 15
voltage 9/1 <1 | 10 3 3 3 v
18357151 <1 15 4 4 4
L Qutput GHI|O/ B 2.5 a |-2 -~1.6 |-3.2 -1.15
drive types|0/ 5 4.6 5 |-064 —0.51[—1 —0.36
current 010 95 10 [-1.B -1.3 ~2.6 -09
07151 135 15 1-42 -34 6.8 —2.4
mi
EFjO/s s 25 5 |—1.53 —1.36|-3.2 -1.1
types |0/ 5 46 5 [-0.52 -0.44]—1 —{1.36
0/10 g5 10 |-1.3 -1.1 -286 —-0.9
0/15; 1358 15 [~386 -3.0 -B.8 —2.4
Iy Output G H|O/ 5 04 5 1 064 051 1 0.36
sink typesi0/10 05 10 | 16 1.3 | 2B 09
current /15 15 15 | 42 34 | 68 24
mA
EEFlO/5 04 S | 052 044 1 0.36
types 10/10 05 10 1 1.3 11 | 2B 0.9
0/15 15 15 | 36 30 | 68 2.4
ha Bl Input G, H : 5
0/ . 1
leakage bypes 8 Any | 18 +01 +107° +0.1 T
current EF input pA
-7 10/15 18 0.3 +109 +0.3 +1
types
C, nput
capacitance Any input 5 79 pF
"Toow - 55Cfor G Hdevices; 40°G for E, F devices.

" Thign = +125°C for G, H devices; +B5°C for E, F devices,
The Noise Margin for both 1™ and "0" level is:
1TV min withVpp = 5V

2V min. withVgn = 10V’

2.5 V min. with VDU = 15V
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pYNAMIG ELECTRICAL CHARACTERISTICS

T, = 29°C. G, =50 pF. R, = 200 kohm, typical temperature coefficient for all Vpp = 0.3%/°C values, all input rise
nd fall times = 20 ns)

p——

TEST VALUES
PARAMETER CONDITIONS , UNIT
VpolV) min. | typ. | max.
q;lcck'ad ‘oparation
tpi  Propagation detay time 5 325 | 850
tpt  Decode out 10 135 | 270 ns
15 BS | 170
Carry out o] 300 | 600
10 1251 250 ns
15 80 { 160
Lt Transition time 5 100§ 200
tnw  Carry Out or Decoded - 10 50 | 100 ns
Out Line 18 40 | B0
feo  Maximum clock input frequency 5 25 5 5)
10 5 10 MHz
15 55 11
b Minimum clock pulse width 5 100 | 200
10 45 1 80 ns
15 30| 60
b Yy Clock input rise or fall time S
10 Uinlimited us
15
Lewp  [Data setup time 5 115 230
Minimum clock inhibit 10 50 | 100 ns
15 35| 75
Reset operation
Yt Propagation delay time 5 265 | 530
bl Carry Out or Decoded 10 15 | 230 ns
Out Lines - 15 8BS [ 170
Ly Mirumum reset pulse width 5 130 | 260
10 55 {110 ns
15 30 80
bem  Minimum reset rermoval time 5 200 | 400
10 140 | 280 ns
15 751180
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TYPICAL APPLICATIONS
Divide by N counter (N < 10) with N decoded outputs

When the N*' decoded output is reached (N'" clock pulse) the R--S flip-flop (constructed from two NOR
gates of MMC 4001) generates a reset pulse which clears the MMC 4017 to its zero count: At this time,
if the N*" decoded output is greater than of equal to B, the Cour line goes high to clack the next MMC
4017 counter section. The “0" decoded output also goes high at this time. Coincidence of the ciock low
and decoded "0" output high resets the R—S fip-flop to enable the MMC 4017. If the N decoded output
is less than B, the Cqur line will not go high and, therefore, cannot be used. In this case "0’ decoded output
may be used to perform the clocking function for the next counter.
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