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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 (_)5, 64, Q3, 02, 01 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-line ceramic packages (D
and F suffixes), 16-lead dual-in-line plastic
packages (E suffix), and in chip form (H
suffix).

- Features:

CD4018B Types

. JAM Voo
® Medium speed operation. . . . . .10 MHz {typ.) at’ 'TP,'_JTS,_
Vpp - Vgg =10V N 2"3" 5"

B Fully static operation 2|2 | [o}2he
2 100% tested for quiescent current at 20 V

B Standardized, symmetrical output characteristics
2 5.V, 10-V, and 15-V parametric ratings s . -
B Maximum input current of 1 uA at 18 V over full package- cLock — — 92

]

PRESET |

ENABLE — 155

temperature range; 100 nA at 18 V and 26°C |

® Noise margin (full package-temperature AT

range) = 1VatVpp= 5V

2VatVpp=10V

25VatVpp=15V s 5,

® Méets all requirements of JEDEC Tentative
Standard No. 138, “Standard Specifications 5
for Description of ‘B’ Series CMOS Devices” seeszsore vss

FUNCTIONAL DIAGRAM

RESET - — Q4

BUFFERED GUT.

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

® Fixed and programmable counters greater
than 10

® Programmable decade counters

TERMINAL DIAGRAM
Top View = Divide-by-“N'’ counters/frequency
synthesizers
pata —18 18 |— Yoo ® Frequency division
JAM) =2 1S — RESET ® Counter control/timers
Jam2z — 3 i4 — cLocxk
G2 —{ 4 13— @%
g1 —8 12 = JAMS
a3 — & H— 44
Jam3s — 7 |0 — PRESET ENABLE
Vss —e 9— JAM S
92C8-24460

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)

Vollages referancedto VggTerminal) ... ... ... i i ia s -0.5V to +20V
INPUT VOLTAGE RANGE, ALLINPUTS ... ...ttt net i einreinrannneianns -0.5Vio Vpp +0.5V
DC INPUT CURRENT, ANY ONEINPUT .......... N +10mA
POWER DISSIPATION PER PACKAGE (Pp):

For T A =-550C 10 +1000C ... ittt i et 500mwW

ForTA=+100%C104+1259C. ... ..ottt ens Derate Linearity at 12mW/°C to 200mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR T = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) ........coovvviiininnnnann- 100mwW
OPERATING-TEMPERATURE RANGE (TA). .. o0 oot vrr it cinineninnniiaseieainenans -559C to +125°C
STORAGE TEMPERATURE RANGE (Tstg) ................................................ -859G to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16 £ 1/32inch (1.59 £ 0.79mm) from case for TOBMAX ........cvvrvirvrnranerannnaes +265°C
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CD40188B Types

RECOMMENDED OPERATING CONDITIONS at Ta= 25°C, Unless Otherwise Specified
For maximum religbility, 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 v
5 - 3
Clock Input 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 us
15
5 40 -
Data Input Set-Up Time, tg 10 12 — ns
15 16 —
5 140 -
Data Input Hold Time, tH 10 80 - ns
15 60 -
5 160
Preset or Reset Pulse Width, tyw 10 70 - ns
15 50 -
5 | 160 —
Preset or Reset Removal Time 10 60 - ns
15 40 -

*ALL INPUTS PROTECTED
BY OMOS INPU
PROTECTION NETWORK

Fig. 2 — Detail of a typical stage.
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CD4018B Types

STATIC ELECTRICAL CHARACTERISTICS

[AMBMENT TEMPERATURE (Ta)e25 °C

U
} .
CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) IN ld
TERISTIC T ’ g - VOLTAGE (Vg3 =18 V
& :
Vo |Vin|VDD 25 S £
{v) V)| (v)| -55 | —-40 +85 [+125 |Min. { Typ. |Max. z A
, - 05| 5 5| 5| 160 50| - | o0o0a| & :
Quiescent 3
Device = -0,10 10 10 10 300( 300} - 0.04 10 uA 5
Current, - Jois| 15| 200 20| e00| 600 — 004 | 20 2 o
Ipp Max. H
) - 0,20] 20 100 100 | 3000] 3000 | — 0.08 | 100 :
0.4 05| 5| 064 081 042 0361 051 1] - PRAN-TO"SOURCE YOLTAGEBDI™Y  sace suniams
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| —
loL Min. 15 |o1s| 15| 42| 4| 28] 24| 34| 68| -
AMBIENT TEMPERATURE (Ty)e28%C
. 4.6 05f 5 |-0.64|-0.61 | -0.42|-0.36|-051 -1 - |mA
Qutput High N
{Source) 25 0,5 5 -2| -1.8 -1.3[-1.15 -16] -3.2 bt 1.
Current, _ - — — - — - 5
loH Min. 9.5 0101 10 1.6 15 1.1 0.9 1.3 2.6 5 o et oy £
135 0151 15 | -4.2 -4 -28| -24| -34] -68| - H } 3
Output Voltage:] _— 05| 5 0.05 - 01005 % iy : "
Low-Level, - 0,10 10 0.05 - 0]0.05 x : = x]
VoLMex I To75] 15 0.05 - oloos] | [ B Su
£ 2o < IE
Output - 05| 5 4.95 4.95 5| — 3 &3
Xf:rtffz;d — 0.10| 10 9.95 9.95 10] - ° ORAM-TO- SOURCE. YOLTAGE (Vosi— E ;
. ‘ — _ FICY 2429 g
VOH Min. 015115 14.95 14.95 15 Fig. 4 — Minimum output low (sink) current 8 =
0545| - 5 1.5 - - 1.5
Input Low
Voltage 1.9 — 10 3 - — DRAIN- TO- SGURCE VOLTAGE (Vpg)—V
ViLMax.  hs135] - |15 4 - - aly
Input High 054.5| - 5 35 35 - - h
Voltage, 19 - 10 7 7 - - a
ML REY:] B T 1 n| - | - of
Ir;put Current | 018 | 18 [201 | 01 | 1 +1 — |x10-5| x0.1| uA HH 208
IN Max. T é
i
Fig. 5 — Typical output high (source) c:;;:r‘v‘tm!
ORAIN-TC-SQURCE VOLTAGE (vps)—V E‘“E"T TEMPERATURE (TA)'ZS'C‘ == E AMEIENT TEMPERATURE (Tp )=25°C
AMBIENT TEllPtRAITUR[_IIET‘I'ZS'C I‘lolmi;; i;s T f HeH ,f
GATE 70 SOURCE VOLTAGE {Vggde -8 v o) i E E f;
THIEAE § F -
H, & 5 i
T § f ™ VOLTAGE (¥pp» ¥
S EScEs3eea tes T § Y B e ézc
Ll B e I - AT :
e 5, e %
58 oqgsatints 2 F 9)"\' 5 15V
b 2 v S 3 £ L & oas
f H ¥ H 50| 1By 1
R a0 %o
5 i ? 4 | i LT = 3 30 7] 5 3 0 LOAD CAPACITANCE {CL)-PF  go0n agang
22c8-24321m2 ' LOAD CAPACITANCE {C(}—pF sacs-24azz Fig. 8 — Typical propagation delay time as a
Fig. 6 — Minimum output high {source) current Fig. 7 — Typical transition time as a function of function of load capacitanc
characteristics. {oad capacitance. -
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CD4018B Types

Q
DYNAMIC ELECTRICAL CHARATERISTICS at Ty =26°C, Input t, t; = 20 ns, '_m[“mm TEMPERATURE (12)-23°¢
Cy = 50F, iy =200 k0 | SR
_ 5 SR
CHARACTERISTIC TEST CONDITIONS LIMITS UNITS = SuPPLY (T
- 4 S
| Vpp (V} | Min. r Typ. I Max. ;
o
CLOCKED OPERATION 8
g oV
5 - 200 400 %
P ti | ime; ] SAEAJpnnxxzs S
rotpaga |rtm Delay Time; 0 — %0 180 ns 3 L e
3 | @1
PLH:TPHL : 15 - 85 | 130 . t
_ . . 5 - 100 200 0 ”w © 0 00
Transition Time; - g LOAD CAPACITANCE(CU-0F  gacs-29mes
tTHLATLH 10 - 50 100 ns . Fig. 9 — Typical propagation delay time as a
! 15 - 40 80 function of load capscitance
{RESET to Q).
Maximum Clock Input 5 3 6 —
Frequency, for 10 7 14 = MHz W3] AMBIENT TEMPERATURE (Ta1025°C 1 LI T 17
15 8.5 17 _ e A AT
1 ! 4 I
x Mo ,\‘;“4/'/‘
Minimum Clock Pulse Width, 5 - 80 160 -'5043 : - "\a@ o 7T
t . 10 - 35 70 ns N L P “ H
"
w 15 - 25 | 50 ¢ . “‘*.P' e A :
o 2 AL S
FRE SRR o SEE w0 oF 1
. . 5 8 SAHNA P e
Clock Rise & Fall Time; o Unlimited S )6/ A1 T ———cL1ser [T
. . nlimite Us w 7 | ]
t CL,t;CL |+ / gl L
LicL X b A
JL . L
Minimum Data Input Set-Up 5 — 20 40 STATT L L
Time 1 10 - 6 12 ns 12 : 8 6a' 2 +66 e . o
: S 16 - 3 6 ' otk FREQUENCY (:Ll-m ':zcs_z,.,z'o
. 20 140 Fig. 10 — Typical dynamic power dissipation
o - as a function of clock input
Mml'mum Data Input Hold 0 — 20 80 ns frequency.
Time, 'H 15 _ 30| 60
Average Input Capacitance, Cy{ Any Input - 5 7.5 pF
PRESET* OR RESET OPERATION
. vop
Propagation Delay Time; 5 — 275 550 r
Preset or Reset to Q 10 — 125 250 ns Vo euTs
tpLH: tPHL 15 - a0 180 vis
Minimum Preset or Reset 5 - 80 160
Pulse Width, 10 - 35 70 ns
tw 15 - 25 | 50
Minimum Preset or Reset 5 - 80 160 e
92CS- 274QIRI
Removal Time - 10 - 30 60 ns
15 _ 20 40 Fig. 11 — Quiascent dsvice
current test circuit.
* At PRESET ENABLE or JAM Inputs.
Vw v
‘o0
INPUTS ! ouTPUTS " wputs ¢ 500 uF
Vin = = Voo — NOTE —— l_'
> ™ re- - % @ R MEASURE INPUTS 1 16 ED) Voo
v - . < ° - SEQUENTIALLY 2 E o DA uF
- - I o o s H: s T
) NOTE: ‘-om¥%:nm. ——{ ¢ 2 —
Vss TEST ANY COMBINATION 4. VooOmVey u § ol
OF INPUTS Vas 8 9
92C3~2T441IM 92¢3-27402
2 92C5-29851
Fig. 12 — Input voitage test circuit, Fig. 13 — Input current test circuit. Fig. 14 — Dynamic power dissipation test circuit.
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CD4018B Types

("DATA" INPUT TIED TO 65 FOR DECADE CCUNTER CONFIGURATION)

CLOCK
RESET
PRESET
Jam
Jomy
Jamgy
Jomg

Jamg

—

Phnhhhhhh b hhhhhahnhhhhag

| 1r

DON'T CARE UNTIL 'PRESET'’ GOES HIGH |

| 4

70—

&0

50

9255-4148R2

Fig. 15 — Timing diagram.

30 40 50 [3+] 70 80

$=-93
(2.159-2.362)

L_ 4-10
(0.102- 0. 234)

77T-83 P2CM- 29853

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-
dicated. Grid graduations are in miis (103 inch).
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EXTERNAL CONNECTIONS FOR DIVIDE
BY 10,9, 8, 7, 6, 5, 4. 3 OPERATION

DIVIDE BY 10 -7
DIVIDE BY 8 G4 | CONNECTED | NO EXTERNAL
DIVIDE 8Y & 8, | BACK TO | COMPONENTS
3 | “DaTa® REQUIRED
DIVIDE BY 4 -
CIVIDE BY 2 &
DIVIDE BY 9
- _rzcod0liB
Tqt i
H ; CONNECTED BACK TO "DATA"
1 (SKIPS “ALL-I's™ STATE)
85 1 1
o (U J
DIVIDE BY 7
1/2 CD4AOH B
s pe———eTTlE
3 1 !
H 1. . CONNECTED BACK TO "DATA"
1 {SKIPS “ALL- 15" STATE)
Qg ¢ i

L S U 4

DIVIDE BY 5
~ .2 Losone
Op | '

X . CONNECTED BACK TO "DATA"
= 0 {SKIPS "ALL- I's" STATE}
Q! 1 ¥

2 4
DIVIDE BY 3

__lrz cosoie
! i

t |__ CONNECTED BACK TO "DATA"
= 1 {SKIPS "ALL-Is" STATE)
Q ¢ i

e - -

92C5- ITOTIRY

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

Ji |J2 {43 |J4 |J5 3

CL ——

.o CL=+7

92C8-35270

Fig. 17 — Example of divide by 7.
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express orimplied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright [0 1998, Texas Instruments Incorporated



