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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 05, Q4, Q3, 62, 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 cloek 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), 16-lead small-outline
package (NSR suffix), and in chip form (H suffix).

CD4018B Types

Features:
B Medium speed operation. . . . .
Vpp - Vsg =10V o g
8 Fully static operation lefs 7 o}
= 100% tested for quiescent current at 20 V
® 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 AT
range) = 1Vatvpp= 65V
2V at VDD =10V
25VatVpp=15V L5
® Méeets all requirements of JEDEC Tentative
Standard No. 13B, “Standard Specifications la
for Description of ‘B’ Series CMOS Devices” sres-asons vss
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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

® Programmable decade counters

TERMINAL DIAGRAM
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MAXIMUM RATINGS, Absoluta-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)

Vollages referancedto VggTerminal) ... ... ... o it iaen -0.5V{o +20V
INPUT VOLTAGE RANGE, ALLINPUTS ... ... it iie i ciiienieiaass -0.5VtoVpp +0.5V
D INPUT CURRENT, ANY ONEINPUT ... ittt ittt i rn s einaassnntansreraraanines +10mA

POWER DISSIPATION PER PACKAGE (Pp):

FOrT A =550 20 #1000 .ttt ittt it ettt e 500mwW

ForTA=+1000C104125%C. . .....oiiriiiiiii i ee e Derate Linearity at 12mW/OC to 200mW
DEVICE DISSIPATION PER QUTPUT TRANSISTOR

FOR TA = FULL PACKAGE-TEMPERATURE RANGE (All Package TYpes} . ......c.oov vt iuniiunnauen 100mwW
OPERATING-TEMPERATURE RANGE (TA). v vvviineiiee i iiiiineninesiiasionniannans -559C 1o +125°C
STORAGE TEMPERATURE RANGE (Tgig) .-~ oo oo oevnitinsiaririneetsnineainnens -850C to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/18 £ 1/32inch (1.59 £ 0.79mm)from case for 108 MAaX ........cviivnrnenrarrransaonn +265°C
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CD40188B Types

RECOMMENDED OPERATING CONDITIONS at Tp = 25°C, Unless Otherwise Specified

For maximum reifability, 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 Y
5 - 3
Clock Input Frequency, foL 10 - 7 MHz
15 - 8.5
5 160 -
Clock Pulse Width, tw 10 70 - ns
15 50 -
5
Clock Rise & Fall Time, t,CL,tCL 10 Untimited us
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, w 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

[AMRMENT TEMPERATURE (Ta)e25 °C

u
% -
CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) IN ld
TERISTIC T i GATE-TD- BOURCE VOLTAGE (Wa)*i5 V
5 i
Vo | Vin|VDD 25 S £ '
(V) (V)| tv)| -85 | —-40 +85 [+125 |Min. { Typ. |Max. i Fi
H FHHHH H
, - 05| 5 5 51 160| 150 — 0.04 5 :
Quiescent 3
Device - ‘0,.10 10 10 10 [ 300( 300 - 0.04 10 pA 5
Fu"‘;;l‘t- - 0,151 15 20 20 600 600 — 0.04 20 2 s HH s
ax. . P
DD -~ |o20] 20| 100 100 3000f 3000| = | 008|100 | e : ,
0.4 05 5| 064 0861 ] 042 0361 051 1] - PRAMN-TO-SOURCE YOLTAGENDSI™Y  g2es susuoms
Output Low Fig. 3 — Typical output low (sink} current
{Sink) Current] 0.5 0,10} 10 1.6 15 1.1 0.9 1.3 26| — characteristics.
hoL Min. 15 o015 15| 42{ 4| 28] 24| 34| e8] -
AMBIENT TEMPERATURE (Ty)e28°C
. 4.6 0.5 5 |-064(-0.61 | -0.42(-0.36 {-0.51 -1] - |mA
Qutput High «
(Source) 25 05 5 -2 -18] -1.3|-1.15| ~18] -32]| - ;
Current, _ - _ _ _ — — 3"
loH Min. 9.5 G101 10 1.6 15 1.1 0.9 1.3 2.6 . e et Vol o L
13.5 0151 15 | -4.2 -4 -28| -24| -34| -68| - g i > } 3
Output Voltage]— 0.5 5 0.05 P 0]0.05 % y tH i 5 »
Low-Level, - 0,10 10 0.05 -~ 0]0.05 s G fioacis =]
VoLMax- 7" To 5] 15 0.05 Z ofoos] | [ 5 Suw
% 2sAEH Y < .‘5
Output - 05] 5 4.95 4.95 5] - o Saanaht S a3
I : ). i 11T
Xiogl'thZvel — 0.10] 10 9.95 8.95 10| - ° MA?H-TO-!OURCE VOLTAGE (vps)—V E ;
Al 9203 -24319m - [C]
- 14. — =2
VOH Min. 015115 4.95 14.95 15 Fig. 4 — Minimum output fow (sink) current 8 x
0545| - 5 1.5 - - 1.5 characteristics.
Input Low ;
xOHaMge 3 _ 10 3 — ~ DRAIN- TO- SCURCE VOLTAGE (Vpg)—V
ax. N . .
IL 1.513.5| - 15 4 — - 4 v — Tflwl:m:rm:.’m-wa 0 5 0
input High 0545| — 5 3.5 36 - — GATE-TO-SOUNCE VOLTAGE {(vga)*-3v: E
Voltage, 1.9 - 10 7 7 - | - 9
VIHMin. e 93s] - |18 1 n| - - i
Input Current 5 Zio S50 s
Iy Max. - 0,18 | 18 |01 0.1 | %1 +1 — |x10 +0.1| A T"g-} HAH o8
it :-:.g
areasane i
8
$2C 8- 243100
Fig. 5 — Typical output high (source) current
characteristics.
ORAIN-TO-SGURCE VOLTAGE {(Vpg)—V :AHENT TEMPERATURE (7,\]'25'(:.;;"““" E AMBIENT TEMPERATURE (Tp )=25°C
AMBIENT TEWENAITURF:I(T‘PZ.'s'C Il'ol HHR H_s H r f ﬂi f
GATE -1 - SOURCE VOLTAGE (Vgg)-5 V ! ® E : :
sawun e sun Y F ‘;
s S ? E
AT 1 §:F: ; i H ézc SUPPLY VOLTAGE (oo 5
HE -10v 1] ‘? * -..E ; ! \“w\‘b\l g
GHE RHIT IS 221 g o
ble § g ' 9)?9\:‘ & 10 LA
: i B0 i ;
H + » 4 50l By T
33 _% : H ' ; Y E ) 20 40 = ) 100
i i HiH Hg © 3 %0 7 £ ) s LOAD CAPACITANCE (CLI=pF  gocc aonco
s2cs-243292 LOAD CAPACITANCE {C( }—pF saes-24332 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 capacitance
characteristics. foad capacitance. {CLOCK to Q).

3-59



CD4018B Types

o ~ ,
DYNAMIC ELECTRICAL CHARATERISTICS at Ty =26°C, Input t, t; = 20 ns, W‘_.IEM TEMPERATURE (Tp)+23°C
CL = 50 pF, Ry = 200 k2 : i
- & I o -s v
- -4 St
- ] Vpp (V} | Min. [ Typ. | Max. 5
3
CLOCKED OPERATION s
g o v
5 - 200 400 F
P ti | ime; <2 t V3V oL
rotpnga |(tm Delay Time; 0 — %0 180 ns § - ettt
tPLH. tPHL | - 15 - 6 | 130 ¢ H
" _— 5 - 100 200 Fo) “w % 0 0o
Transition Time; - - LOAD CAPACITANCE(CU-0F  gacs-z9s4s
tTHLATLH 10 - 50 100 ns . Fig. 9 — Typical propagation deiay time as a
’ 15 - 40 80 function of load capacitance
{RESET to Q).
Maximum Clock Input ?(5) ‘;’ 12 — MH
Frequency, f _ z KPS| AMBIENT TEMPERATURE (T41%25°C LT 1F
cL 5 |85 | 17 | - - P
x .\”‘A‘a///‘ ;
Minimum Clock Pulse Width, 5 - 80 | 160 L9 T e P e 77
tw . 10 - 35 70 ns R A s 7 = H
5 — > + 1
15 - 25 | 50 2 ;LA; v |
P e : -
@ s 4 T =— CL*50pF [T]
Clock Rise & Fall Time; Tg Unlimited E: 1'ﬁ6f’f/ kﬁﬁn_iuan
tCL,tCL T3 - nlimite ps §,oz-~'/ 7 AL IRNE
H - P I
Sz . T
Minimum Data Input Set-Up 5 _ 20 40 o LIRS [1
. 10 - 6 12 ns R 4L s Y] 48 o
Time. tg ' o 102 0® 10* 10°
15 - 3 6 CLOCK FREQUENCY Ug )= kM2  gocs. 20952
. 70 4 Fig. 10 — Typical dynamic power dissipation
- i 1 f ]
Minimum Data Input Hold 10 — a0 Bg ns 7:;.;::::.0" of clock imput
Time, 'H 15 — | 30 | e0
Average Input Capacitance, C;| Any Input - 5 75 pF
PRESET* OR RESET OPERATION
Voo
Propagation Delay Time; 5 — 275 550 r
Preset or Reset to O 10 - 126 250 ns VO euTs
tpLH: tPPHL 15 - 20 180 vis
Minimum Preset or Reset 5 — 80 160
Pulse Width, 10 - 35 70 ns
ty 15 - 25 | 50
foo)
Minimum Preset or Reset 5 - 80 160 +
Removal Time - 10 _ 30 60 ns szcs- zraoimn
15 _ 20 40 Fig. 11 — Quiascent dalfice'
current test Circuit,
* At PRESET ENABLE or JAM llnputs.
Vw v
o0
" t $ 500 uF
NPT | | QurPuTS " weygs
Vin -] - Yo -— NOTE: ‘ ——— l_'
e - % @ - - MEASURE INPUTS ) s £ Yoo
vie - o= N ° - SEQUENTIALLY, 2 I B o
-] - ves —] 7O SOTH Vg ANO Vas: : :; =~ 4 oL ld‘
‘ NOYE: "t %‘o‘[l#‘m 3l “ = 2 12 ::'
ves TEST ANY COMBINATION 4. VooOmvy A s o=
OF INFUTS Vas ] 9
S¢S -2 441 9203-27402
- 92C5-29851
Fig. 12 — Input voltage test circuit. Fig. 13 — Input current test circuit. Fig. 14 — Dynamic power dissipation test circuit.
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CD4018B Types

EXTERNAL CONNECTIONS FOR DIVIDE

("DATA" INPUT TIED TO 55 FOR DECADE CCUNTER CONFIGURATION) BY 10.9, 8,7, 6,5, 4,3 OPERATION
) DIVIDE BY 10 @s
DIVIDE 8Y & 84 | CONNECTED |NO EXTERNAL
cocx PPN AR R v i A
L1 DIVIDE BY 4 - .
RESET DIVIDE BY 2 &
’ ‘ DIVIDE BY 9
PRESET /] e conons
- Ta t 1
Jom 1 i CONNECTED BACK TO "DATA"
I (SKIPS "aLL-|'s" STATE)
| L )
S O I e O O ) O O I S i
. ) DIVIDE BY 7
Jom3 > DON'T CARE UNTIL 'PRESET GOES HIGH | . [e—lEPEDiOMB
‘ 3 i ! N "
CONNECTED BACK TO "DATA
Jamy ped & : { (SKIPS “ALL- 13" STATE)
L A, 4
Jum5 J ‘ -J
— I . DIVIDE.BY §
@ . - li2coaoe
_ ’ B | :
0, ' [ CONNECTED BACK, TO "DATA"
L. — i (SKIPS “ALL- I's" STATE}
— LR
Q3 J B ’
= DIVIDE BY 3
GH . Vecosams__
- !

1 t
Gs | t | CONNEGTED BACK 7O "DATA"
— ! (SKIPS "ALL- " STATE)

9255-4148R2 92C5- I7OTIRS

Fig. 15 — Timing diagram.

Fig. 16 — External connections for divide by 10, 9,
8, 7.5, 4, 3 2operation.

COMMERCIAL CMOS
HIGH VOLTAGE ICs

80—

o Ji foe fu3 |J4 |J5 L
cL —

€0 D

50

85-93
(2.159-2.362)

o— — & cL=+7
4-10
L“ (0.102-6.254) 92¢8-35270
| 77-85 {  92cM-20883
{1.956-2.159)
Chip dimensions and pad layout for CD40188 Fig. 17 — Example of divide by 7.

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in miis (10—3 inch).
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subjectto TI's terms
and conditions of sale supplied at the time of order acknowledgment.

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

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which T1 products or services are used. Information published by Tl regarding third—party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Mailing Address:
Texas Instruments

Post Office Box 655303
Dallas, Texas 75265

Copyright 00 2002, Texas Instruments Incorporated



