Power ed by | Cni ner.

Q’ TEXAS
INSTRUMENTS

Data sheet acquired from Harris Semiconductor
SCHS028

CMOS Presettable
Divide-By-‘N’ Counter

High-Voltage Types {(20-Volt Rating)

B 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 (—15, 64, Q3, Q2, o1 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

CD4018B Types

Features: » N4 Voo

® Medium speed operation. . . . . .10 MHz {typ.) at —_—t
Vpp - Vgg =10V " 2":""‘5"]

& Fully static operation f2[3 7 |o}izhe

# 100% tested for quiescent current at 20 V

B Standardized, symmetrical output characteristics

& 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) = 1Vaty = 5V _Is]

2Vat Voo =10V resEr
25VatVpp=15V

® Meets all requirements of JEDEC Tentative
Standard No. 13B, “Standard Specifications 18
for Description of ‘B’ Series CMOS Devices” gecs-sore vss
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FUNCTIONAL DIAGRAM

Applications:

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

® Fixed and programmable counters greater
than 10

TERMINAL DIAGRAM ® Programmable decade counters

; ; ® Divide-by-""N** counters/frequen
the clock line permits unlimited clock rise Top View svnthesi:ers quency
i i ignal clears
and fall times. A high RESET.s.tgna clear oam —fre oL voo ® Frequency division
the counter to an all-zero condition. A high A 2 - REsET = Counter control/t
PRESET-ENABLE signal allows information am2 — 3 14— cu.gw nirol/timers
on the JAM inputs to preset the counter. 9z —{« 13— @8
. . . . ar —s 12 = JAMS
Anti-lock gating is provided to assure the a3 e GE o
proper counting sequence. Jam3 — 7 10 [— PRESET ENABLE
Vss — 8 99— JAM S
The CD4018B types are supplied in 16-lead
hermetic dual-in-line ceramic packages (D 92C5-24460
and F suffixes), 16-lead dual-in-line plastic
packages (E suffix), and in chip form (H
suffix).
MAXIMUM RATINGS, Absolute-Maximum Values:
DG SUPPLY-VOLTAGE RANGE, (Vnp)
Voltages referencedto Vgg Terminal} ... ... oottt iiiiiianieniieaieeis -0.5V to +20V
INPUT VOLTAGE RANGE, ALLINPUTS ... . -0.5Vio Vpp +0.5V
DCINPUT CURRENT, ANY ONE INPUT ... it e e rnnsssinsnranereanran +10mA

POWER DISSIPATION PER PACKAGE (Pp):

ForTa =-559C to +100°C
For Tp = +100°C to +125°C

DEVICE DISSIPATION PER OUTPUT TRANSISTOR
FORTA = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) .. .....c.vevineiiinniannaans 100mW

OPERATING-TEMPERATURE RANGE (Tp).

. =559C o +1259C

STORAGE TEMPERATURE RANGE (Tstg) ................................................ -659C to +150°C
LEAD TEMPERATURE (DURING SOLDERING):
Atdistance 1/18 + 1/32inch (1.59 £ 0.79mm) from Case for 108 MAX .......ccvrvnereerrannrarranes +2659°C
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CD4017188B 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 5 = Full Package-
Temperature Range) - 3 18 Vv
' 5 | - 3
Clock Input Frequency, feL 10 - 7 MHz
15 - 8.5
. 5 160 -
Clock Pulse Width, oty 10 70 - ns
15 50 -
5
Clock Rise & Fall Time, t,CL,;CL to Unlimited us
15
5 40 -
Data Input Set-Up Time, tg 10 12 — ns
15 16 —
. 5 140 —
Data Input Hoid Time, tH 10 80 - ns
15 60 -
5 160
Preset or Reset Pulse Width, tw 10 70 — ns
15 50 -
5 | 160 -
Preset or Reset Removal Time 10 60 - ns
15 40 -
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Fig. 2 — Detail of a typical stage.
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CD4018B Types

STATIC ELECTRICAL CHARACTERISTICS

[AMBMENT TEMPERATURE {(Ta)e 25 °C)

u
'
CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) 'N ld
TERISTIC T . g BAVE-T0-SOURCE VOLTAGE (vgs)~i8 v
+ s e
Vo |Vin|VDD 2 §
V) vy | (vi| -55 | —40 +85 [+125 |Min. | Typ. |Max. ] F i
, - 05| 5 5 5| 150 150 - 004| & ; FHER
Quiescent S HiH i
Device - Joiw|1wo] 0] 10| 300 300] - 004 | 10] .| |5 oEEAHH
Current, - 0,15 15 20 20 600 600 — 0.04 [ 20 3 sHlfHEsy
Ipp Max. .- t
! —_ 0,20} 20 100 100 300071 3000 | - 0.08 | 100 isEanus > -
04 05| 5| 064] 061 042 036] 051 1] - PRAN-TOSOURGE YOUTASEOSITY  stes rarams
Qutput 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.
lOL Min.
1.5 0,15 15 4.2 4 28 2.4 3.4 68| —
AMBIENT TEMPERATURE (Ty)e28%C
Output High 4.6 0.5 5 |-0.64|-0.61 | -0.42]| —-0.36 {—0.51 -1 - |mA
(Source} 25 0.5 5 -2 -1.8 -1.3[-1.15| -16] -3.2| — f )
Current, _ _ _ _ . — 5 !
i, 128 [0t 0] -16] 15[ —11] o8] 13 26 g SRS ISR R
135 | 01515 | 42| -4| -28| -24]| -34] -68| - FRE: H : t 3
Output Voltage)_— 05| 5 0.05 - 0005 5, b 2 "
Low-Level, - {o10] 10 0.05 - 0 [0.05 s =¥}
VoL Max. - Jois{ 15 0.05 - ofoos| | [ Suw
%2:" s =g &
Qutput — 0,5 5 4.95 4.95 5| — H g a,
X?QI:.’EZ;H — 0.10] 10 9.95 9.95 0] - ° ORAW- T0-S0URCE VOLTAGE (Vogi—V E ;
. ‘ — _ F2CI - 2439m g
Vo Min. 0,15 15 14.95 14.95 15 Fig. 4 — Minimum output low (sink) current 8 xz
Input L 0545| — 5 15 - - 1.6 characteristics.
ut Low
Voltage 1.9 — 10 3 - - 3 DRAIN-TO- souuct VOLTAGE (Vpg)—V
ViLMax.  fs135] - [ 15 4 - — | M v e tamer
input High | 054.5] — | 5 35 3s| - | - SATE-5-salnct Vodee tou SRR, ¥
Voltage, 1.9 - 10 7 7 - - g
. =
ViHMin. 8335 - [ 15 1 n| - - of
Ir;put Current | 018 |18 201 | 201 | 21 +1 — |+x10-%} x0.1| uA VR A op
IN Max. t g
a8
ir §
g
3

¥2C3- 2432043

Fig. 5 — Typical output high (source) current
characteristics.
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Fig. 6 — Minimum output high (source) current
characteristics.

LOAD CAPACITANCE {C| }—pF
Fig. / — Typical transition time as a function of
load capacitance.

9205-243g2 Fig. 8 — Typical propagation delay time as 2

function of load capacrtance
{CLOCK to Q).
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CD4018B Types

DYNAMIC ELECTRICAL CHARATERISTICS at T4 = 25°C, Input t,.tg=20ns,

C| =50 pF, R = 200 k2

.-
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Fig. 9 — Typical propagation delay time as a
function of /oad capscitance
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CHARACTERISTIC TEST CONDITIONS LIMITS UNITS
| Vpp (V) | Min. r Typ. l Max.
CLOCKED OPERATION
. . 5 — 200 400
Protpagaturtm Delay Time; 0 — 90 180 ns
SPLH: TPHL 15 - 65 | 130
Transition Time; S S 100 200
¢ ¢ 10 — 50 100 ns
THL-'TLH 1% — 20 80
Maximum Clock Input 12 - :: — MH
Frequency, f = z
quency.TcL 15 85 | 17 | -
Minimum Clock Pulse Width, 5 — 80 160
. 10 — 35 70 ns
tw
156 — 25 50
Clock Rise & Fall Time; "5) Unlimited
: nlimite Us
t,CL,t;CL
r f A 15
animum Data Input Set-Up 5 _ 20 40
Time. t 10 - 6 12 ns
S 15 - 3 6
.. 5 - 70 140
er;iimum Data InputtHoId 0 — 20 80 ns
me. 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 - a0 180
Minimum Preset or Reset 5 - 80 160
Pulse Width, 10 - 35 70 ns
tw 15 - 25 50
Minimum Preset or Reset 5 - 80 160
Removal Time 10 — 30 60 ns
15 - 20 40
* At PRESET ENABLE or JAM Inputs.
V? vm
INPUTL N’UTS © e Is f
Vin -] -, Voo -— NOTE:
“o— = . ASURE INPUTS
Vi - b %— oD SEOUENTIALLY,
-l |- vas - 70 BOTH Vpp AND Veg:
-] COMMECT ALL UNUSED
! nOTE: J seurs o EiTHER
vss TEST ANY COMBINATION 3 Voo O Vs
OF INPUTS Vas
22CS-2T44 1R 92C3-27402

Fig. 12 — Input volitage test circuit.

Fig. 13 — Input current test circuit.
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o ‘o2 3 10°
CLOCK FREQUENCY (g )= kM2  gac5.20852

Fig. 10 — Typical dynamic power dissipation
as a function of ¢clock input
frequency.
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JSS 9208- 2740181

Fig 11 — Quiescent device

current test circuit.
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Fig. 14 — Dynamic power dissipation test circuit.
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(""DATA" INPUT TIED TO 65 FOR DECADE COUNTER CONFIGURATION)
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CD4018B Types
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DON'T CARE UNTIL "PRESET' GOES HIGH |
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Fig. 15 — Timing diagram.

L_ 4-10
(0.102 - 0.254)

77-85
(1.956-2.159) '
Chip dimensions and pad layout for CD40188

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicared. Grid graduations are in mils (10—3 inch).

9255-4148R2

85-93
(2.159- 2.362}

P2Cm- 29853
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EXTERNAL CONNECTIONS FOR DIVIDE
BY 10,9, 8,7, 6, 5, 4, 3 OPERATION

DIVIDE BY 10 G
DIVIDE 8Y & G4 | CONNECTED | NO EXTERNAL
DIVIDE Y & o |BACK T |cOMPONENTS
3 | “DATA" REQUIRED
DIVIDE BY 4 -1
DIVIDE BY 2 &
DIVIDE BY 9
. _lecosonB
34 t 1
1 H CONNECTED BACK TO "DATA"
v (SKIPS “ALL-)'s" STATE)
e 1
s, 4
DIVIDE BY 7
__J\zcpaone
3 | !
H 1. . CONNECTED BACK TO "DATA"
1 {SKIPS “ALL- %" STATE)
Qq ¢ 1
| O i
DIVIDE.BY 5
~.J/2coaone
Gy | '
* ! CONNECTED BACK TO "DATA"
« {$KIPS "ALL- Is" STATE}
Qy ! '
. 4
DIVIDE BY 3
__lrz cosos _
) ! b
+ ! CONNECTED BACK TO “DATA"
= 1 (SKIPS "ALL- I's" STATE)
Q ¢ i
[ O .|

92CS- ITOTIR

Fig. 16 — External connections for divide by 10, 9,
8,7, 5, 4, 3, 2 operation.
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92C8-38270

Fig. 17 — Example of divide by 7.
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