CD4018BM/CD4018BC

National
1 Semiconductor

CD4018BM/CD4018BC Presettable Divide-by-N Counter

General Description

The CD4018B consists of 5 Johnson counter stages. A
buffered Q output from each stage,'CLOCK", “RESET",

“DATA”, “PRESET ENABLE", and 5 individual “JAM"

inputs are provided. The counter is advanced one count
at the positive clock signatl transition. A high “RESET"”
signal clears the counters to an “ALL ZERO" condition.
A high “PRESET ENABLE" signal allows information on
the “JAM” inputs to preset the counter. Anti-lock gating
is provided to assure the proper counting sequence.

Features

B Wide supply voitage range 3.0Vto 15V
W High noise immunity 0.45Vpp (typ.)
B Low power TTL fan out of 2driving 74L

compatibility
W Fully static operation

Applications

B Fixed and programmable divide- by-10 9,8,7,6,5, 4
3, 2 counter

B Fixed and programmable counters greater than 10
® Programmable decade counters
® Divide by “N” counters/frequency synthesizers

or 1driving 74LS
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Connection Diagram

Dual-In-Line Package
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Order Number CD4018BMJ or CD401 BﬁCJ
Seo NS Package J16A

Order Number CD4018BMN or CD4018BCN
See NS Package N16E




Absolute Maximum Ratings (ote 1)

Recommended Operating Conditions

{Notes 1 and 2) {Note 2)
Vpp de Supply Voltage —05t0 +1BVpe Vpp de Supply Vpltage 3015 Vpe
VN Input Volitage —05to Vpp +0.5 Vpe VN Input Volitage 0to Vpp Vpe
Tg Storage Temperature Range -65°C 1o +150°C T A Operating Temperature Range
Pp Package Dissipation 500 mwW CDA4D18BM ~56°C to +126°C
T Lead Temperature (Soldering, 10 seconds) 260°C CD4018BC —40°C to +85°C
DC Electrical Characteristics cpao1ssm (Note 2)
' -§5°C %°C 125°C :
SYM PARAMETER CONDITIONS UNITS
MIN | MAX | MIN TYP | MAX MIN | MAX
fop Quiescent Device Current Vpp =5V, ViN = Vpp or Vgs 5 0.3 5 150 HA
Vpp =10V, V)n = Vpp or Vss 10 05 10 300 HA
Vpp = 15V, Vyn = Vpp or Vgs 20 1.0 20 600 uA
VoL | Low Level Output Voitage lgl< 1 uA .
Vpp =5V 0.06 0 0.05 0.05 v
Vpp = 10V 0.05 4 0.05 0.05 v
Vpp = 15V 0.05 0 0.05 0.05 v
VOH | High Level Qutput Voltage ligl< 1 pA
VoD =5V - 4.95 495 5 4,95 \Y
Vpp = 10V 9.95 995 | 10 9.95 v
Vpp = 15V 14.95 14.95| 15 14.95 v
ViL Low Level Input Voltage Vpp =5V, Vp=05Vor45Vv 15 - 225 | 18 1.5 v
Vpp = 10V, Vg = 1V or 9V 30 a5 | 30 a0 v
Vpp = 15V, Vg = 1.5V or 13,5V a0 6.75 | 4.0 4.0 v
ViH High Level input Voltage Vpp =5V, \/0 = 0.5V or 4.5V 35 35 ) 275 35 . v
Vpp =10V, Vg = 1V or 8V 7.0 7.0 55 7.0 v
VDD =15V, Vg=15Vor 136V | 110 110 | 825 1.0 v
oL Low Level Qutput Current Vpp =5V, Vo =0.4V 0.64 0.51 0.88 0.36 mA
{Note 3} Vpp = 10V, Vg = 0.5V 16 13 225 0.9 mA
Vpp = 18V, Vg = 1.5V 4.2 34 88 24 mA
lon | High Level OutputCurrent | Vpp =5V, Vg=4.6Y -0.64 061 |-0.88 -0.36 mA
{Note 3) Vpp = 10V, Vg = 9.5V -1.6 -13 1225 —0.9 mA
VpD = 16V, Vg = 13.6V -4.2 -34 |-88 =Y mA
I Input Current Vpp = 15V, V| = 0V -0.1 -1078 | -0.1 -1.0 MA
Vpp = 16V, Vi =15V 0.1 1078] o4 10 HA
DC Hlectrical Characteristics cpaoi8sc (Note 2)
—40°C 25°C 85°C
PARAMETER CONDITI UNIT:
SYM A ONS MIN | MAX MIN TYP MAX | MIN | MAX s
IDp | Quiescent Device Current VpD =5V, V)N = Vpp or Vs 20 06 | 20 150 uA
Vpp =10V, VN =Vpp or Vss 40 1.0 40 300 A
Vpp = 16V. ViN = Vpp or Vgs 80 5.0 80 600 uA
VoL | Low Level Output Valtage ltol< 1pA
VDD =5V 0.05 0 0.05 0.05 v
Vpp = 10V 0.05 0 0.05 0.05 \Y
Vpp = 15V 0.05 0 0.05 0.05 v
VoH | High Level Output Voltage ligl< 1A » .
: Vpp = 5V 4.95 4956 | 5 4.95 v
. Vpp = 10V 9.95 895 | 10- 9.95 v
Vpp = 15V 14.95 1495 15 1495 v
ViL Low Level Input Voltage Vpp =5V, Vo=05V ord.5v 15 2.28 1.5 1.5 v
VpD = 10V, Vg = 1V or 3V 3.0 45 | 30 3.0 v
VpD = 15V, Vg = 1.6V or 13.6V 4.0 | 875 | a0 4.0 v
Vin High Level input Voltage Vpp =5V, Vp=05Vorasy 38 35 2.7% 35 v
Vpp = 10V, Vo = 1V or 9V 7.0 70 | 58 7.0 v
Vpp = 15V, VO = 1.5V or 13.6V 11.0 “11.0 8.25 1.0 v
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DC Electrical Characteristics (continued) cpaoissc

CD4018BM/CD4018BC

-40°C 25°C 85°C
SYM PARAMETER CONDITIONS - UNITS
MIN | MAX MIN TYP | MAX | MIN | MAX
oL Low Level Output Current Vpp =6V, Vg=04Vv 0.52 044 | 088 0.36 mA
(Note 3) Vpp = 10V, Vo = 0.5V 13 11 225 0.9 mA
Vpp = 15V, Vg = 1.5V 36 30 | 88 24 mA
IoH High Level Qutput Current Vpp =5V, Vg=46V —0.562 -044 | 088 | ~0.36 mA
{Note 3) Vpp = 10V, Vg = 9.5V -13 -1.1 ~2.26 -0.9 mA
Vpp = 156V, Vg = 13.5v -3.6 -30 |-88 —2.4 mA
LT Input Current Vpp = 18V, ViN =0V —0.30 -107%| 03 -10 uA
Vpp = 18V, Vi = 15V 0.30 1075 o3 10 uA
AC Electrical Characteristics
Ta = 26°C, Ci_ = 50 pF, R|_ = 200k, Input ty = tf = 20 ns, unless otherwise specified
symBoL | PARAMETER ] CONDITIONS mn | orve | omax | uwirs
CLOCK OPERATION
tPHL. tPLH | Propagation Delay Time to a Vpp = 5V 235 700 ns
Vpp = 10V 95 250 ns
vpp = 15V 70 200 ns
tTHL, tTLH | Transition Time G Outputs Vpp =5V ’ 126 250 ns
Vpp = 10V 65 130 ns
) Vpp = 16V 50 100 ns
"twi, tWH Minimum Clock Pulse Width vVpp =5V 125 500 ns
Vpp = 10V 60 200 ns
vVpp =15V 40 160 ns
tReL. tFcL | Clock Rise and Fall Time Vpp = 5V 15 Hs
Vpp = 10V 15 us
Vpp = 15V 15 us
tsu Minimum Data Input Set-Up Time Vpp =5V 40 200 ns
Vpp = 10V 20 100 ns
Vpp = 15V 16 80 ns
foL Maximum Clock Frequency Vpp =5V 1 4 MHz
Vpp = 10V 3 9 MHz
Vpp = 16V 5 14 MHz
PRESET OR RESET OPERATION
tPLH(R) Prapagation Delay Time to O Vpp =5V - 235 750 ns
PHL(PR) Vpp = 10V 95 250 ns
tPLH(PR) Vpp = 15V 70 200 ns
tWH(R) Minimum Preset or Reset Vpp =5V 100 400 ns
WH(PR) Pulse Width Vpp = 10V 40 160 ns
Vpp = 15V 30 120 ns
tREM Minimum Preset or Reset Removal Vpp =5V 100 - 400 ns
4 Time.
me Vpp = 10V 0 160 ns
VpD = 15V 30 120 ns
Cin Average input Capacitance Any Input 5 75 pF
Cpp Power Dissipation Capuiiuncn {Note 4) 63 pF
Nots 1: ""Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed; they are not meant to imply

that the devices should be operated st these limits. The table of "R

conditions for actual device operation.

Note 2: Vgg = OV uniess otherwise specified.

Note 3:

toL and QK are tested one output at a time.

ded Operating Ci

" and “Electrical Characteristics” provides

Nots 4: Cpp determines the no load ac power consumption of any CMOS devics. For complete explanation, see 54C/74C family characteristics

application note, AN-80.




Typical Performance Characteristics

Typical Transition Time vs C_ g TYeesl Propegation Delay ws. C
£ = g ; .
3 AMBIENT TEMPERATURE " M\ RRREAT TEWPLRATORE]
§ = Tp =25°C ;zu-"‘”c | |
H
= )
S m g: me Y0 - SV
§ ad £ \ :>
EaRL ] - = 150 |
- = <
'= 10 VPB.W/ .1 5 108 || Vpp=tov passonry
E—‘ Vgp * 16V - E' -
"ow = Vop = 15V
s [ ]
0 L g.
T % @ & ® e F 0 0 o # u wm
CL - LOAD CAPACITANCE (pF) . UL -LOADCAPAGITANCE BF) .

External Connections .

External Connections for Divide by
10,9,8,7,6, 86, 4, 3, 2, Operation

- Timing Diagram
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Note. ""Data” input tied to Q5 for decade counter configuration.
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