CMOS Presettable
Divide-By-‘N’ Counter

High-Voltage Types (20-Volt Rating)

The RCA-CD4018B types consist of 5
Johnson-Counter stages, buffered Q outputs
from each stage, and counter preset control
gating. CLOCK, RESET, DATA, PRESET
ENABLE, and 5 individual JAM inputs are
provided. Divide by 10, 8, 6, 4, or 2 counter
configurations can be implemented by
feeding the Q5, Q4, @3, G2, Q1 signals,
respectively, back to the DATA input.
Divide-by-9, 7, 5, or 3 counter configura-
tions can be implemented by the use of a
CD4011B to gate the feedback connection
to the DATA input. Divide-by functions
greater than 10 can be achieved by use of
multiple CD4018B units. The counter is
advanced one count at the positive clock-
signal transition. Schmitt Trigger action on
the clock line permits unlimited clock rise
and fall times. A high RESET signal clears
the counter 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.

The CD4018B types are supplied in 16-lead
hermetic dual-in-tine ceramic packages (D
and F suffixes), 16-lead dual-in-line piastic
packages (E suffix), 16-lead ceramic flat
packages (K suffix), and in chip form (H
suffix).

Features:
# Medium speed operation . . 10 MHz {typ.) at
VDD - Vss =10V

® Fuily static operation
= 100% tested for quiescent current at 20 V
® Standardized, symmetrical output characteristics
u 5-V, 10-V, and 15-V parametric ratings
® Maximum input current of 1 uA at 18 V over full package-
temperature range; 100 nA at 18 V and 25°C
® Noise margin (full package-temperature
range) = 1Vatvpp= 5V
2VatVpp=10V
25VatVpp=15V
& Meets all requirements of JEDEC Tentative
Standard No. 13A, ““Standard Specifications
for Description of ‘B* Series CMOS Devices”
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Applications:

® Fixed and programmable divide-by-10, 9, 8,
7,6,5, 4, 3, 2 counters
# Fixed and programmable counters greater

than 10
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MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vyp)

(Voltages referenced to V.

Terminal)

INPUT VOLTAGE RANGE, ALL INPUTS .
DC INPUT CURRENT, ANY ONE INPUT
POWER DISSIPATION PER PACKAGE (Pqy):

For Tp

=—~40to +60 C (PACKAGE TYPE E) .
For Tp = +60 to +85°C (PACKAGE TYPE E) .

For T 5 = -55 to +100°C (PACKAGE TYPES D, F, K)

For Tp

=+100 to +125°C (PACKAGE TYPES D, F,K) .

DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR T,

= FULL PACKAGE-TEMPERATURE RANGE (All Package Types) .

OPERATING-TEMPERATURE RANGE {T )
PACKAGE TYPES D, F, K, H
PACKAGE TYPE E .
STORAGE TEMPERATURE RANGE (T
LEAD TEMPERATURE (DURING SOLDéHING)
At distance 1/16 * 1/32 inch (1.59 * 0.79 mm} from case for 10 s max.

® Programmable decade counters

8 Divide-by-"“N" counters/frequency
synthesizers

Voo # Frequency division

® Counter control/timers

-05t0+20V

—OS!oVDD +0.5V

10 mA

500 mW

Derale Lmear!y at 12 rnW/ C to 200 mw

500 mw

Derate Lmearly at 12 le C to 200 mW

100 mw
-85 10 +125°C

—40 t0 +85°C
—6510+150 C

+265°C
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CD4018B Types

RECOMMENDED OPERATING CONDITIONS at Ta = 25°C, Unless Otherwise Specified
For maximum reliability, nominal operating conditions should be selected so that operation

is always within the following ranges.

CHARACTERISTIC Vpp | Min. Max. UNITS
Supply Voltage Range (at T = Full Package-
Temperature Range) 3 18 \%
5 - 3
Clock tnput Frequency, foL 10 — 7 MHz
15 — 85
5 160 -
Clock Pulse Width, tw 10 70 - ns
15 50 —
5
Clock Rise & Fall Time, t,CL.tCL 10 Unlimited s
15
5 40 -
Data Input Set-Up Time, tg 10 12 - ns
15 16 —
5 140 -
Data Input Hold Time, ty 10 80 - ns
15 60 —
5 160
Preset or Reset Pulse Width, tw 10 70 — ns
15 50 -
5 80 -
Preset or Reset Removal Time 10 30 - ns
15 20 -

*ALL INPUTS PROTECTED
BY COS/MOS INPUT
PROTECTION NETWORK

Fig. 2 — Detail of a typical stage.

920M- 20732
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STATIC ELECTRICAL CHARACTERISTICS

CD40188B Types

jumzur TEMPERATURE (TA)= 25
LIMITS AT INDICATED TEMPERATURES (°C) lN, H f H
CHARAC- CONDITIONS  |Values at -55, +25, +125 Apply to D, F, K, H Packages| | 4 FEEH
TERISTIC Values at —40, +25, +85 Apply to E Package T c W et Y T
Vo | Vin|Vpp *25 S| |gm RO
) V)i (V)| -55 | —-40 +85 [+125 | Min. | Typ. |Max. z 1 HHH
o - 05| 5 5| 5[ 150] 180 — 004 5 3 o iiii
uiescent s H H
Device - 010 10{ 10| 10| 300{ 300]| - 004] 10],af Iz . s
Current, - lois| 15| 20| 20| 600 600| — 0.04| 20 3 s
Ipp Max. T Hh
- 0,20} 20 100{ 100 | 3000 3000 | — 0.08 | 100 3 8 s .
0 4 0,5 5 0_64 0.61 0'42 0.36 051 1 _ DRAIN-TO-SOURCE VOLTAGE (Vgs)‘—\/ 265 zaveRs
Output Low . Fig. 3 — Typical output low (sink) current
{Sink)}Current{ 0.5 0,10 10 1.6 1.5 1.1 0.9 1.3 26 - characteristics.
‘oL Min. 15 |o01s| 15| 42| 4| 28| 24| 34 68| —
hAMBIENY TEMPERATURE {T5}+25°C ﬁ BHH
Outeut High 4.6 0,5 5 {-0.64|-0.61 [ —0.42|-0.36 {—0.51 -1 - mAT 111t HHH b 8 as8
utpu ig T T 1 aas
(Source) 2.5 05! 5 -2| -18 | -13|-1.15| —16] -32]| — K e s s qans  anstes
Current, 95 [o10[ 10| 18] —15] —1.1] —09| —1.3] -26]| - s s Hit ekl toge
lOH Min. = 2 s ;’ ‘ Gf""
135 |015| 15 | -42| -a| -28| -24| —34] e8] - ¢
_ _ S UHRAT IS
Output Voltage: 05| 5 0.05 0]005 £, HiHE .’j :
Low-Level, - 0,10| 10 0.05 - 0{0.05 :  HH 5a2es o
\% Max. 3 et
oL - 015/ 15 0.05 - 0loos| | |5 iR
£ 1
Output - 05| 5 4.95 4.95 5] — 3 oY H
X?g":?ﬁee;/ell - 0,10 10 995 9,95 10 — ° DRA’I’N-YO’SOURC)E VOLTAGE (5vns)—v secs samam
VoH Min. B 015115 14.95 14.95 15 - Fig. 4 — Minimum output low (sink} current
| L 0545| - 5 1.5 — - 1.5 characteristics.
nput Low
\VIOIta“Am 1'9 — 10 3 — - 3 DRAIN- TO-SOURCE VOLTAGE (Vpg)—V
ILax-  [5138) - |15 4 - - v (e T TERERRTORE Ty e TEFFTE
. 545| - 5 3.5 35 - - GATE- VOLTAGE (Vgs) 2
Input High 0.5, 1
Voltage, 19 - 10 7 7 - - o
VinMin. e 3]~ [ s 1 nl - | - it of
fnputCurrent | o481 18 {201 | 201 | #1 | £1 | — [+10-5]0.1{ A o A g
N Max. I ; .
H casiiassaatd §
igsias :
Fig. 5 — Typical output high (source) c:;crsr;l‘v!twu
characteristics.
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i v bi 2 - SR s s aRsacts
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HH : E g i PPLY YOLTAGE {¥oD)* ¥
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9208243202

Fig. 6 — Minimum output high (source) current
characteristics.

LOAD CAPACITANCE (CL)—pF
Fig. 7 — Typical transition time as a function of
load capacitance.

925 -24322

Fig. 8 — Typical propagation delay time as a
function of load capacitance
{CLOCK to Q).

115




CD4018B Types

DYNAMIC ELECTRICAL CHARATERISTICS at Ty, = 25°C, Input t,,t; = 20 ns,

Cy =50 pF, R =200 kQ

CHARACTERISTIC TEST CONDITIONS LIMITS UNITS
r Vpp (V) | Min. J Typ. LMax.
CLOCKED OPERATION
5 - 200 400
P tion Del ime;
ropagation Delay Time; 0 = %0 180 ns
'PLH- tPHL 15 = 66 | 130
Transition Time; 5 — 100 200
10 — 50 100 ns
THLATLH pr — 20 80
Maximum Clock Input 12 :; 12 ~ MH
Frequency, f — z
Y cL 15 8.5 17 —
Minimum Clock Pulse Width, 5 - 80 160
t 10 - 35 70 ns
w 15 - 25 | 50
. . 5
Clock Rise & Fall Time; 0 Unlimited
t,CLCL 19 nlimite: us
Minimum Data tnput Set-Up 12 — 22 :g
Time. tg 5 - 3 5 ns
5 - 70 140
Minimum Data Input Hold 10 - 20 80 ns
Time, 'H 15 - 30 | 60
Average input Capacitance, C; [ Any Input - 5 7.5 pF
PRESET* OR RESET OPERATION
Propagation Delay Time; 5 - 275 550
Preset or Reset to Q 10 — 125 250 ns
tPLH: tPHL 15 - 90 180
Minimum Preset or Reset 5 — 80 160
Pulse Width, 10 - 35 70 ns
tw 15 - 25 50
Minimum Preset or Reset 5 - 40 80
Removal Time 10 —~ 15 30 ns
15 - 10 20
* At PRESET ENABLE or JAM Inputs.
Voo v
t ¢
INPUTS _IL\NFI"S NPUTS
Vin - . Voo NOTE:
o IS O~ = easune s
it . vas - TO BOTH Vop AND Veg:
1 -l CONNECT ALL UNUSED
NOTE: WPUTS TO EITHER
vas TEST ANY COMBINATION { Voo OR Vs
OF INPUTS vss
920S-2744IR1 22CS - 27402

Fig. 12 — Input voltage test circuit.

Fig. 13 — Input current test circuit.
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Fig. 9 — Typical propagation delay time as a
function of load capacitance
{RESET to Q).
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Fig. 10 — Typical dynamic pawer dissipation
as a function of clock input
frequency.
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Fig. 11 — Quiescent device
current test circuit.
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1
1 13 Ip, Vop
2 18
3 14 -+ oL IO-I»F
I 4 13 {¢ =
s 12
Y i
I 6 1 it
7 0
18 9
< 92C5-29851

Fig. 14 — Dynamic power dissipation test circuit.
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("DATA" INPUT TIED TO 55 FOR DECADE COUNTER CONFIGURATION!
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Fig. 16 — Timing diagram.
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Dimensions and pad layout for CD40188,

Dimensions in parentheses are in millimeters and
are derjved from the basic inch dimensions as in-
dicated. Grid graduations are in mils (10~3 inch).
The photographs and dimensions of each CMOS chip
represent a chip when it is part of the wafer. When the
waler is separated into individusl chips, the angle of
cleavage may vary with respect to the chip tace for
difterent chips. The actual dimensions of the isolated
chip, therefore, may ditter slightly from the nominal
dimensions shown. The user should consider a tolerance
of —3 mils to +16 mils applicable to the nominal
dimensions shown.

cL

CD4018B Types

EXTERNAL CONNECTIONS FOR‘,DI\“IDE
)

8Y 10,9, 8,7, 6 5, 4,3 OPERATIO!
DIVIDE BY 10 [P
DIVIDE BY 8 G4 | CONNECTED | NO EXTERNAL
DIVIOE BY & 3, | BACK TO | COMPONENTS
d L) 3 | *paTa” REQUIRED
DIVIDE BY 4 [+
DIVIDE BY 2 )
DIVIDE 8Y 9
~_Mzcpaone
[ P i
H | CONNECTED BACK TO "DATA"
5t ‘ {SKIPS "ALL- 15" STATE)
S T 3
DIVIDE BY 7
1/2 CDA0( 18
s pe——s==El o
3 ) 3
! ¢ CONNECTED BACK TO “DATA"
1 {SKIPS “ALL- 18" STATE)
Q4 ¢ I
[ SO, J
DIVIDE BY 5
1/2 040118
e e -
Q2 1 !
' H CONNECTED BACK TO "DATA"
- 1 (SKIPS “ALL - Is" STATE)
03 ’ ]
S J
DIVIDE BY 3
172 C0401i8
2 e SEEEE
Q \
* {__ CONNECTED BACK 70 “DATA"
- T {SKIPS "ALL- 5" STATE)
Q2 ! ]
S S )

92CS-170TIRY

Fig. 16 — External connections for divide by 10,9,
8,7, 5,4, 3, 2operation.

Ji [J2 43 |94 {us =

& cL=7

92Cs-38270

Fig. 17 — Example of divide by 7.
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