National
Semiconductor

CD4018BM/CD4018BC Presettable Divide-by-N Counter

General Description

The CD4018B consists of 5 Johnson counter stages. A bufi-
ered Q output from each stage, “CLOCK”, “RESET”,
“DATA”, “PRESET ENABLE”, and 5 individual “JAM" in-
puts are provided. The counter is advanced one count at
the positive clock signal 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 pro-
vided to assure the proper counting sequence.

Features

® Wide supply voltage range

m High noise immunity

B Low power TTL
compatibility

m Fully static operation

3.0V to 15V

0.45 Vpp (typ.)
fan out of 2 driving 74L
of 1 driving 74LS

Applications

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

® Fixed and programmable counters greater than 10

B Programmable decade counters

B Divide by “N” counters/frequency synthesizers
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Order Number CD4018B*
*Please look into Section 8, Appendix D
for availability of various package types.
1 2 4 5 & 7 Il
2 (] @ JAN Vss

DATA  JAM JAM
1

TL/F/5951-2
Top View

5-63

Powered by | Cnminer.comEl ectronic-Library Service

I

CopyRi ght 2003

o8810vAJ/INE8L0YAD



Absolute Maximum Ratings (otes 12 2)

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/

Recommended Operating
Conditions (Note 2)

CD4018BM/CD4018BC

Distributors for availability and specifications.

DC Supply Voltage (Vpp)

Input Voltage (Vin)

Storage Temperature Range (Tg)

Power Dissipation (Pp)
Dual-In-Line
Small Outline

Lead Temperature (T}
(Soldering, 10 seconds)

—0.5Vto +18 Vp¢
—~0.5toVpp + 0.5Vpg

CD4018BM

—65°Cto +150°C CD4018BC
700 mw
500 mw
300°C

DC Electrical Characteristics cp40188m (Note 2)

Supply Voltage (Vpp)
Input Voltage (Vin)
Operating Temperature Range (Ta)

3Vto 15 Vpe
0V to Vpp Vpe

—55°Cto +125°C
—40°Cto +85°C

B
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Symbol Parameter Conditions —$5°C +25°C T125°C | ynits
Min | Max | Min Typ | Max | Min | Max
Ibp Quiescent Device Current | Vpp = 5V, Vi = Vpp or Vgsg 5 0.3 5 150 | pA
Vpp = 10V, V|Ny = Vppor Vss 10 0.5 10 300 | mA
Vpp = 15V, VN = Vppor Vgs 20 1.0 20 600 | uA
VoL Low Level Output Voltage | llp| < 1 nA
Vpp = 5V 0.05 0 |005 005| Vv
Vpp = 10V 0.05 o |o005 005| Vv
Vpp = 15V 0.05 0o |o005 005| Vv
Vo High Level Output Voltage | |ig| < 1 pA
Vpp = 5V 4.95 495 5 4.95 s
Vpp = 10V 9.95 9.95 10 9.95 v
Vpp = 15V 14.95 14.95 15 14.95 A
ViL Low Level Input Voltage |Vpp = 5V, Vg = 0.5V or4.5V 1.5 225 1.5 1.5 v
Vpp = 10V, Vg = 1V or 9V 3.0 45 | 30 30| Vv
Vpp = 15V, Vg = 1.5V or 13.5V 40 675 | 4.0 40 | Vv
ViH High Level Input Voltage |Vpp = 5V, Vo = 0.5V or 4.5V 3.5 35 2.75 3.5 \'
Vpp = 10V, Vg = 1V or9V 7.0 7.0 55 7.0 v
Vpp = 15V, Vo = 1.5V or 13.5V| 11.0 110 | 825 11.0 v
loL Low Level Output Current | Vpp = 5V, Vg = 0.4V 0.64 0.51 0.88 0.36 mA
(Note 3) Vpp = 10V, Vg = 0.5V 1.6 13 | 225 0.9 mA
Vpp = 15V, Vg = 1.5V 4.2 3.4 838 24 mA
lon High Level Output Current | Vpp = 5V, Vg = 4.6V —0.64 —0.51] —0.88 —0.36 mA
(Note 3) Vpp = 10V, Vg = 9.5V —1.6 -13| —225 -0.9 mA
Vpp = 15V, Vg = 13.5V —4.2 -34| —88 —24 mA
In Input Current Vpp = 15V, V|y = OV —-0.1 —10-5| —0.1 —1.0| pA
Vpp = 15V, V|y = 16V 0.1 10-5 | 0.1 1.0 | pA
DC Electrical Characteristics cpso188c (Note 2)
Symbol Parameter Conditions —40c +25°c +85°C Units
Min | Max | Min | Typ | Max | Min | Max
Ipo Quiescent Device Current | Vpp = 5V, V|y = Vpp or Vgg 20 0.5 20 150 pA
Vpp = 10V, V|y = Vpp ofr Vgg 40 1.0 | 40 300 [ pA
Vpp = 15V, V|Ny = Vpp or Vgg 80 50 | 80 600 | pA
VoL Low Level Output Voltage | |lp| < 1 A
Vpp = 5V 0.05 0 |005 005 V
Vpp = 10V 0.05 0 |005 005 V
Vop = 15V 0.05 o |o005 005| V
Vou High Level Output Voltage | {lo| < 1 pA
Vpp = 5V 4.95 4.95 5 4.95 v
Vpp = 10V 9.95 9.95 | 10 9.95 v
Vpp = 15V 14.95 1495 | 15 14.95 \
ViL Low Level Input Voltage | Vpp = 5V, Vo = 0.5V or 4.5V 15 225| 15 15| Vv
Vpp = 10V, Vg = 1Vor9Vv 3.0 45 | 3.0 3.0 v
Vpp = 15V, Vp = 1.5V or 13.5V 4.0 6.75 | 4.0 4.0 v
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DC Electrical Characteristics co4o188c (Note 2) (Gontinued) 5
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Symbol Parameter Conditions —40°C +25°C +85C _ lunits 8
Min { Max | Min Typ | Max | Min | Max =
VIH High Level Input Voltage |Vpp = 5V, Vg = 0.5V or 4.5V 3.5 3.5 2.75 3.5 \' a
Vpp = 10V, Vg = 1Vorov 7.0 7.0 5.5 7.0 v E
Vpp = 15V, Vo = 1.5Vor13.5V| 11.0 11.0 8.25 11.0 v (=]
—t
loL Low Level Qutput Current | Vpp = 5V, Vg = 0.4V 0.52 0.44 0.88 0.36 mA g
(Note 3) Vpp = 10V, Vg = 0.5V 1.3 11 2.25 0.9 mA o
Vpp = 15V, Vg = 1.5V 3.6 3.0 8.8 2.4 mA
loH High Level Output Current | Vpp = 5V, Vo = 4.6V —0.52 —0.44( —0.88 —0.36 mA
(Note 3) Vpp = 10V, Vg = 9.5V -1.3 —-11| —225 —0.8 mA
Vpp = 15V, Vg = 13.5V —3.6 —30| —88 —2.4 mA
] Input Current Vpp = 15V, V|y = OV —0.3 —10-5| -0.3 —1.0( pA
Vpp = 15V, V|y = 15V 0.3 10-5 0.3 1.0 MA
AC Electrical Characteristics*
Ta = 25°G, G| = 50 pF, R = 200k, Input t; = t; = 20 ns, unless otherwise specified
Symbol [ Parameter | Conditions Min Typ Max Units
CLOCK OPERATION
tPHL tPLH Propagation Delay Time to Q Vpp = 5V 235 700 ns
Vpp = 10V 95 250 ns
Vpp = 15V 70 200 ns
trHL tTLH Transition Time Q Outputs Vpp = 5V 125 250 ns
Vpp = 10V 65 130 ns
Vpp = 15V 50 100 ns
twis twH Minimum Clock Pulse Width Vpp = 5V 125 500 ns
Vpp = 10V 50 200 ns
Vpp = 15V 40 160 ns
treL tFoL Clock Rise and Fall Time Vpp = 5V 15 us
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 = 15V 5 14 MHz
PRESET OR RESET OPERATION
tPLH(R) Propagation Delay Time to Q Vpp = 5V 235 750 ns
tPHL(PR) Vpp = 10V 95 250 ns
tPLH(PR) Vpp = 15V 70 200 ns
tWHR) Minimum Preset or Reset Vpp = &5V 100 400 ns
twH(PR) Pulse Width Vpp = 10V 40 160 ns
Vpp = 15V 30 120 ns
tREM Minimum Preset or Reset Vpp = 5V 100 400 ns
Removal Time Vpp = 10V 40 160 ns
Vpp = 15V 30 120 ns
Cin Average Input Capacitance Any Input 5 7.5 pF
CpDp Power Dissipation Capacitance (Note 4) 63 pF
*AC Parameters are guaranteed by DC correlated testing.
Note 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 at these limits. The table of “Recommended Operating Conditions” and “Electrical Characteristics” provides conditions for actual device
operation.
Note 2: Vgg = OV unless otherwise specified.
Note 3: Ig_ and Ign are tested one output at a time.
Note 4: Cpp determines the no load AC power consumption of any CMOS device. For complete explanation, see “54C/74C Family Characleristics”, application
note AN-90.
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External Connections  Timing Diagram
External Connections for Divide by 10, 9, 8, 7,
Extorne) Connactions aeec AUAUANUNAN AN
_ RESET |
Divide by 10 as
Divide by 8 Ga Connected Back PRESET IR\
Divide by & a3 To “DATA” Input
Divide by 4 G2 it
Divide by 2 a1
JAM 2
Divide by 9
JAN ] DON'T CARE UNTIL PRESET GDES HIGH
ae
— CONNECTED TO “DATA” INPUT
as :D_ JAMa 41
/4 MMEACOR/MM74C08
TL/F/5951-5 M -
3]
Divide by 7 @ T |
‘_BD—EOMNECTED TD “DATA” INPUT a
W / -
178 MMACOB/MM14C08
TL/F/5951-6 s
as
Divide by 5
iiz:D_ CONNECTED TO “DATA" INPUT TLIF/5e81-0
%} Note: “Data” input tied to Q5 for decade counter configuration
1/8 MMSAC08/MM74C08
TL/F/5851-7
Divide by 3

o CONNECTED TO “DATA™ INPUT

.

1/4 MMB4C08/MM?74C08
TL/F/5951-8
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