CMOS Presettable Divide-By-‘N’ Counter

The RCA-CD4018A types consist of &

units. The counter is advanced one count at
the positive clock-signal transition. A high

CD4018A Types

Johnson-Counter stages, buffered Q outputs

from each stage, and counter preset control RESET signal clears the counter to an all- e b &
gating. CLOCK, RESET, DATA, PRESET zero condition. A high PRESET-ENABLE o la e
ENABLE, and 5 individual JAM inputs are signal allows information on the JAM inputs , .13
provided. Divide by 10, 8, 6, 4, or 2 counter to preset the counter. Anti-lock gating is o e
configurations_ can be implemented by provided to assure the proper counting reser 2 -3¢ 3
feeding the @5, @4, O3, Q2, Q1 signals, sequence. s 5,
respectively, back to the DATA input. )

Divide-by-9, 7, 5, or 3 counter configura- Thesgtypesaresuppliedin!B—Iead hermetic o
tions can be implemented by the use of a dual-in-line ceramic packages (D and F . Juore
CD4011A gate package to properly gate the suffixes), 16-lead dual-in-line plastic pack- CD4018A

age (E suffix), 16-lead ceramic flat package *

feedback connection to the DATA input. (K suffix), and in chip form (H suffix).

Divide-by functions greater than 10 can be
achieved by use of multiple CD4018A

FUNCTIONAL DIAGRAM

J..... sz 7 lom] 9C Jomg 120 Jems Features:
& Medium speed op: ....5MHz (typ.)
0 liVDD—Vss=10V
O—D& + B Fully static operation
PRESET ® Quiescent current specified to 15 V
ENABLE ® Maximum input leakage current of 1 MA
X at 15 V (full package- tomperatuu range)
& I — ® 1-V noise margin (full packag
cLack [ 3 g 3 ature range)
* o of— o Q D Q [} [] ==
1 DATA L Ic | C ! <1 c
) o ) [ 3 .
= Applications:
R Ry Rl R R} Ry Ry Ry Ry Rz
;] *|> > H l — r - ® Fixed and programmable divide-by-10,
9,8,7,6,5, 4, 3, 2 counters
RESEY ® Fixed and programmable counters
\/ TERMINAL HO 16 « ¥,
oo TERNINAL HO. 8 = GNDDD 9"."’ th." 10
® Programmable decade counters
" ® Divide-by-“N’* counters/frequency

:a%;?g;’;g ‘:\f synthesizers L

COS/MOS PROTECTION _ _ . _ & Frequency division

NETWORK 308 1O $O 8 "Ou hO o ® Counter control/timers

V. ; o SRS
ss Fig. 1 — Logic diagram.

EX!’ERNAL CONNECTIO«S FOR DIVIDE

("DATA™ INPUT TIED TO Q5 FOR DECADE COUNTER CONFIGURATION) AL SONNECTIONS For o

DIVIDE BY IO -5
cocc NAAANANANAR AR owoe ave 8. |cowecreous exrenuac
OIVIDE 8v & 35 | Soarat” | REAOrAED
DIVIDE &Y 4 L}
RESET DIVIOE BY 2
PRESET r DIVIDE BY 9
172 CD4OIIA
Ba [T TR 1
'4 '
Jam) H i CONNECTED BACK TO “DATA"
- : {SKIPS "ALL- 1" STATE)
e T a4
Jomy DIVIDE BY 7
_—lrzcodona
Jomy DON'T CARE UNTIL “PRESET'* GOES HIGH 8y I 1
H ! CONNECTED BACK TO "DATA"
T (SKIPS "ALL- I8" STATE)
Jamy ] ol SR J
Jomg ] DIVIDE BY §
= __2cosona
[+}] Q| !
H CONNECTED BACK TO "DATA"
: {SKIPS “ALL- M" STATE}
Q2 J - [ .
Q3 / DIVIOE BY 3
__Mzcoaua
— & I
04 . H : CONNECTED BACK_ TO “DATA"
_ = i (SKIPS “ALL- s* STATE}
oS G2 D e T gt - 92C$- (TO7IR2
Fig. 3 — External connections for divide by 10,

Fig. 2 — Timing diagram. 9255-4148R2 9,8,7.6,5,4, 3, 2 operation.
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CD4018A Types

MAXIMUM RATINGS, Abso/ute-Maximum Values:

STORAGE-TEMPERATURE RANGE (Tng)
OPERATING-TEMPERATURE RANGE {Tp):

PACKAGE TYPESD,F,K,.H ... .. ... .. ... ..., e e

PACKAGE TYPE E
DC SUPPLY-VOLTAGE RANGE, {(Vpp!

POWER DISSIPATION PER PACKAGE {Pp)
FOR Ta= —40 to +60°C (PACKAGE TYPE E)

FOR Ta= +60 to +85°C (PACKAGE TYPE €) . .. ......

FOR T = -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 Ta= FULL PACKAGE-TEMPERATURE RANGE (ALL PACKAGE TYPES)

INPUT VOLTAGE RANGE, ALL INPUTS
LEAD TEMPERATURE {DURING SOLDERING):

—65 to +150°C

—55 to +125°C
—40 t0 +85°C

—05t0+16 V

AMMIENT TEMPERATURE (Ty) = 28°C

TYmMCAL
ALL WALUES OF vpo * 0.3% /°C

$p0n 1aa:

PROPAGATION DELAY TIME (tpy ¢ toyn) — 80

T

Y
T
T

T
6 20 30 40 30 0 70 80
LOAD CAPACITANCE (Cy ) — pF

92¢5- 17826

Fig. 4 — Typical propagation delay time vs.

load capacitance for decoded outputs.

At distance 1/16 £ 1/32 inch (159 £0.79 mm) fromcase for 10smax. . . . ... ......... +265°C R
. AMBIENT T trare2sec [ e
DYNAMIC ELECTRICAL CHARACTERISTICS at Tp = 25°C, Input t, , t¢ = 20 ns, T 00l VALUES OF vep - O3 %rec
Cp = 15 pF, Ry = 200 k2 P R
LIMITS LR s s
TEST 2 wol i s 2
CONDITIONS D.F. K H £ et
CHARACTERISTIC Packages Package UNITS 3 i
V| z \0
wor [ min. | Typ. [Max. | Min. | Typ. | Max. § R ,
100 T
CLOCKED OPERATION i it HH
Propagation Delay Time; 5 - 350 |1000| — | 350 [1300 ° Lm?w::mcﬂ:oxmcg— oF mm::w
tpLH T
PLH_ PHL Fig. 5 — Typical propagation tie/ay time vs.
To Qg Output 10 - 125 | 250 ~ |125 | 300 load capacitance for Qg output.
ns
5 — 600 1200 — | 500 |1600
To Other Outputs 10 | — [ 200|400 | — |200 | 500 .
'{ransit{on Time; 5 _ 100 | 300 | - 100 | 350 o EE';%EJE?EE'::'}?»%%J%:' For
THL TTLH ns v ST
To Qg Output 10 - §0 | 150 | — 50 | 200 E =5
5 — | 300 [g00] — |300 1200
ns (el e
To Other Qutputs 10 | — | 125350 | — | 125 450 : i
Maximum Clock Input 5 1 25 - 06 | 25| — MHz ; HHTH
Frequency, fcL 10 3 5 - 2 5 - é os
Min. Clock Pulse Width, § | — |200][s00] — 200830 [ £ s oo asi T b
Yy 10 | — |100][170} — [100]{250| ° = tssss2s BB &{?};;w; ]
L %0 60 i
Clock Rise & Fall Time; 5 - - 15 [ — - 15 s O T oan casacoTanet iy .
oL, 440U — — . s2cs
t b 10 15 15 Fig. 6 — Typical transition time vs. load
Min. Data Input Set-Up 5 - 175 | 500 | — 176 | 700 ns capacitance for decoded outputs.
Time, tg 10 [ -~ | 75 |200]| — |75 |300
Average Input
Capacitance, C| Any input ol B N -
IAMBIENT TEMPERATURE (T,)+23°C| 1. IEEEH
PRESET* OR RESET OPERATION 300 FOR ALL VALOES O Ygg 03 H1-C k
H i !
Propagation Delay Time: 5 _ | 350 [1000] — | 350 |1300 L i S f
4 b Lot 1
tPLH, tPHL £ 200 i Tsk
T ; i et HIT
— & ol T H L
To G5 Output 10 - 125 | 260 - 125 | 300 y LR 1 :"t;’x\ : 1] i *
5 | — |500]1200] — |500][1600] " : T 3
To Other Outputs § 10 t 553
10 | — |200f400] - [200 {500 i P
Min. Preset or Reset 5 - 200|500 | — | 200 | 830 HE g % Ji,ﬂ: v;i
Pulse Width ° i 20 30 40 80 &0 70 8D
W 10 | — {wo]16s| - [100]|250 | 040 CAPUATRE (L= esrerem
Min. Preset or Reset 5 — [ 300} 750 | — | 300 |1000 Fig. 7 — Typical transition time vs. load
Removal Time 10 — 1100 226 ] — | 100 ] 275 capacitance for Qg output.

* At PRESET ENABLE OR JAM inputs.
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RECOMMENDED OPERATING CONDITIONS lt TA - 25 C Except as Nohd.

CD4018A Types

AMDIENT TEMPERATURE (Ty ) = R0°C
LOAD 1S 1 i09r

For maximum reliability, | | d so that =
operation is always within the following nngu i‘ H
LIMITS G
VDD D, FKH I3
H. T v T UNITS
CHARACTERISTIC W) Packages Package
Min. | Max. | Min, | Max. i
Supply-Voltage Range (For T = Fuli 3 12 3 12 v 5
Package-Temperature Range)
- - 0 4 EI
Data Setup Time, t, 5 500 700 ns JUPPLY VOLTIVOO)  yyca-inenr
s 10 200 [ - {300 | —
Fig. 8 — Typical maximum input cloc
5 500 —_ 830 - frequency vi. supply voltage.
; ns
Clock Pulse Width, tyy 10 170 _ 250 — _.ol'x:uufm TEWPERKTORE (131-25°C
1oty 020 ns
»
5 dc 1 dc 0.6 MH Lot
z |
Clock Input Frequency, fo 10 de 3 de 2 B N L
04 o
-— p— § (S‘:‘
Clock Rise and Fall Time, t,CL, t;CL 5 15 15 3 S
rCL 4C o | - || - |w]|* i o il
z =1
Preset or Reset Pulse 5 500 - 830 - H o -
Width, t ns §
s w L 1]
10 165 - 250 - E © E, 1
::-tiu_n;o'r T IS pF
AT
Preset or Reset Removal Time 5 750 - 1000 - ns 1T Ill LTI T 111
10 {228 | - [275 | - . PR
NPT GLOCK FREGUENCY (fg ) — Wi 93¢ 17azen:
Fig. 9 — Typical dissipation characteristics
Voo
INPUTS DUTPUTS
STATIC ELECTRICAL CHARACTERISTICS R e -
Voo™ Ym -] -
.
.
o Limity at Indicated T °c) v : Lo ;-
ch - D, F, K, H Packages £ Package Iriee - . =
istic ore
Vo [VIN|VDD| o +25 +125 | —a0 +285 +85 V‘ss M s any cominaTion
(v} {{vi] (V) Typ. |Limit Typ. | Limit 92C3-2744 OF INPUTS
a o — = 5 5 03 5 300 50 05 60 7 Fig. 10 — Noise-immunity test circuit
uiescent Device
- | - 100 | 1400 | pA !
Current || Max. 10 10 0.5 10 600 100 1
- - [-115 [ s0 1 50 (2000 | 500 [ § [ 500 |5000 o :’ 1»-(: Yoo
Output Voitage: - 5 0 Typ.; 0.05 Max. Sy
‘I;ow Level, w0l 1o 0 Typ.: 0.06 Max Test performed with
oL - yo.. 9 : he foll owi
v the following sequence
High Level - 0 5 4.95 Min.; 5 Typ. of “1's” and “O's" st
VOH — o110 9.95 Min.; 10 Typ. each switch.
N'oise :m[nunity» 42|-1| s 1.6 Min.; 2.25 Typ. S15825384555S,
nputs Low,
VNL 9 - |10 3 Min.; 4.5 Typ. v 0Ottt o0oo0o00
Inputs High 08 | — 5 1.5 Min.: 2.25 Typ. : o : g ? : :
VNH t [-110 3 Min.; 4.5 Typ. 0100100
Noise Margin: 45 | — 5 1 Min.
inputs Low. R 0100101
VNML 9 [—| 10 1 Min. v 1001t 110
Inputs High, 05| - | 5 1 Min. g g g :) g g g
VNMH EN R 1 Min. 1000100
QOutput Drive a 05| — 5 0.18 04 [0.15 |0.105 [0095| 0.4 0.08 [0.065 0000010
Current: S o5 |- |10 0as| 1 |o3s|025] 03| 1 |025 | 02
n-Channel Iy 1 [0.025 ] 0.02 S e i ®
(Sink} _1-_2 05 | — 5 006 | 0.1 | 005]/0.035]| 0.03 | 0. . . Fig. 11 — Quigscent-device-currant test Circuit.
1N Min. Q3,04 |05 | — 10 | 0.2% 04 02 | 014 | 018 | 04 0.15 [ 0.12 ™A
a3, 45 | - s [-0.185]| -0.4 [.0.15(-0.105]|-0.095} -0.4 [-0.08 |-0.065 ;w
'(’sg:f:‘;e' S [95| -] 10]045| 1 |-035] 026] 0a| 1 |025] -02 wours
ipPMin. | 0102 |45| —| 5 [0.075[-0.15|-006]-0.04 [0.035]-0.16 | -0.03 [-0.024 Voo -] NoTE
304 95 | — 10 | -025 | -04 |[-02 |-0.14 [-0.18{ -04 |-D.15]-0.12 }_@. - :szé.l:'z'm:\vns
Input Leakage Any lnput Vss - TD BOTH Vo AND Vs
Current, —{ -1 15 £1075 Typ., £1 Max. HA . ﬁ?u':'zsc:o‘sﬁl?:#m
HL, tH Max. Vpo R Vsg
Vss
s2¢5-21402
Fig. 12 — Input-leakage-current test circuit.
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