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CD4026B, CD4033B Types

Decade Counters/Dividers

High-Voltage Types (20-Volt Rating)

With Decoded 7-Segment Display Qutputs and:

Display Enable — CD40268B
Ripple Blanking — CD40338

® CD4026B and CD4033B each con-
sist of a B-stage Johnson decade counter
and an output decoder which converts the
Johnson code to a 7-segment decoded out-
put for driving one stage in a numerical
display. .
These devices are particularly advantageous
in display applications where low power
dissipation. and/or low package count . are
important.

Inputs common. to both types are CLOCK,
RESET, & CLOCK INHIBIT; common
outputs are CARRY OUT and the seven
decoded outputs (a, b, c, d, e, f, g). Addi-
tional inputs and outputs for the CD40268
include DISPLAY ENABLE input and
DISPLAY ENABLE and UNGATED "C-
SEGMENT" outputs. Signals peculiar to the
CD4033B are RIPPLE-BLANKING INPUT

AND LAMP TEST INPUT and a RIPPLE-

BLANKING QUTPUT.

A high RESET signal clears the decade
counter to its zero count. The counter is
advanced one count at the. positive clock
signal transition if the CLOCK INHIBIT
signal is low. Counter advancement via the
clock iine is inhibited when the CLOCK
INHIBIT signal is high. The CLOCK {NHI-
BIT signal can be used as a negative-edge
clock if the clock line is held high. Antilock
gating is provided on the JOHNSON counter,
thus assuring proper counting sequence. The
CARRY-OUT (C,,,} signal completes one
cycle every ten (?tbCK INPUT cycles and
is used ‘0 clock the succeeding decade di-
rectly in a multi-decade counting chain.
The seven decoded outputs (a, b, ¢, d, e, f, g}
illuminate the proper segments in a seven

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Vpp)

Features:
B Counter and 7-segment decoding in one package
= Easily interfaced with 7-segment display types
® Fully static counter operation: DC to 6 MHz (typ.)
at Vpp=10V
Ideal for low-power displays
Display enable output {CD4026B)
“’Ripple blanking” and lamp test (CD4033B)
100% tested for quiescent current at 20 V
Standardized, symmetrical output
charactaristics
= 5.V, 10-V, and 15-V parametric ratings
® Schmitt-triggered clock inputs
8 Meets all requirements of JEDEC Tentative
Standard No. 13B, “’Standard Specifications
for Description of ‘B’ Series CMOS Devices”
Applications
B Decade counting 7-segment decimal
display
® Frequency division 7-segment decimal
displays
u Clocks, watches, timers
{e.g. 760, + 60, + 12 counter/display)
8 Counter/display driver for meter
applications

segment display device used for repfesenting
the decitnal numbers ¢ to 9. The 7-segment
outputs go high on selection in the CD4033B;
in the CD4026B these outputs go high only
when the DISPLAY: ENABLE IN is high.

Voltages referenced toVgg Terminal) ......... .ot -0.5Vto +20V
INPUT VOLTAGE RANGE, ALL INPUTS ... ...ttt iiii i e ceeenes -0.5VtoVpp +0.5V
DC INPUT CURRENT, ANY ONE INPUT ... .. it iriiiietianriariarannancnnes 10mA
POWER DISSIPATION PER PACKAGE (Pp):

ForTA=-559C104+1000C ..ottt e e r et a e e e 500mwW

ForTA=+100%Cto+125%C. ... ..coiviiiiiinn e iannennns Derate Linearity at 12mW/°C to 200mwW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FORTp = FULL PACKAGE-TEMPERATURE RANGE (All PackagaTypes) ...................... 100mW
OPERATING-TEMPERATURE RANGE (Ta) ~559C to +125°C
STORAGE TEMPERATURE RANGE (Tggg) .. ... oninnn i, -65°C to +150°C
LEAD TEMPERATURE {DURING SOLDERING):

At distance 17168 = 1/32inch (1.59 £ 0.79mm} from casefor 10S Max ..........coeerevenrnnne. +265°C
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CD40268, CD40338B Types

RECOMMENDED OPERATING CONDITIONS CD40268

For maximum reliability, nominal operating conditions should be selected so that operation is gc:: ﬂ’:cgc:fg L:erftf: A;?;- Eolt':eclis m tr:e
always within the following ranges: gardless of the state of the counter. Acti-

. v LIMITS vation of the display -only when required
CHARA.CTENST'G DD UNITS results in significant power savings. This
vi MIN. MAX. system also facilitates implementation of

Supply-Voltage Range (For Ty = Full Package display-charagter multiplexing.
Temperature Range) 3 18 v glEu(a; CARRY OQUT and UNGATED “C-
: : MENT'" signals are not gated by the
Clock nput Freq.fent:y.r fol 5 - 25 DISPLAY ENABLE and there\gore are avail-
. : 10 - 5.5 MHz| able continuously, This feature is a re-
. 15 - 8 qléirement in implementation of certain di-
: : vider functions such as divide-by-60 and
Clock Pulse Width, weL N -  divide-by-12.
15 80 - CD4033B
. R _ The CD40338 has provisions for automatic
Clock Rise and Fall Time, oL oL 13 L. blanking of the non-significant zeros in a
- Unlimited multi-digit decimal number which results in
15 = an easily readable display consistent with
Clock Inhibit Set Up Time, tgy 5 200 — normal writing practice. For example, the
10 50 _ ns number 0050.0700 in an eight digit display
15 30 _ would be displayed as 50.07. Zero suppres-
sion on the integer side is obtained by con-
Reset Pulse Width, tw 5 200 - necting the RBI terminal of the CD4033B
10 100 — o associated with the most significant digit in
15 50 _ the display to a low-level voltage and con- ‘o" 6
necting the RBO terminal of that stage to = =
Reset Removal Time 5 30 - the RBI terminal of the CD4033B in the 3 cu:';
10 15 - next-lower significant position in the dis- = &
15 10 _ play. This procedure is continued for each 23
succeeding CD4033B on the integer side of g >
STATIC ELECTRICAL CHARACTERISTICS the display. =25
On the fraction side of the display the RBI 8 x
of the CD4033B associated with the least
CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) significant bit is connected to a low-level
CHARACTER- uniTs| voltage and the RBO of that CD4033B is
ISTIC vo |vin|vop +25 connected to the RBI terminal of the
W) ) | vy | 55 | a0 | +85 | +125 [ Min. | Typ. |Max. CD4033B in the next more-significant-bit
- - position. Again, this procedure is continued
QuiescentOevice | — [ 05| 5 | 5 | 6 | 150 | 150 | — | 004 | 5 for all CD4033B's on the fraction side of the
Current, - 0,101 10 10 10 300 300 — 0.04 10 A display.
IDD Max. ~ 015 15| 20 | 20 | 600 | 600 | — co4 { 20 ¥ In a purely fractional number the zero
. 020] 20 | 100 | 100 | 3000 | 3000 | — 0.08 | 100 immediately preceding the decimal point can
! be displayed by connecting the RBI of that
Output Low 04 [05 | 5 |064[061 | 042 | 0.36 | 0.5 1 - stage to ahigh level voltage {instead of to the
(Sink) Current 0.5 0,10) 10 | 16 1.5 1.1 09 {13 2.6 - RBO of the next more-significant-stage).
oL Min. 16 1o1s| 15 | a2 2 58 24 | 34 5.8 _ For example: optional zero — 0.7346.
- - - Likewise, the zero in a number such as 763.0
Output High 46 05 | 6 [-0D64/-061)|-042}-036|-051] -1 _ mA can be displayed by connecting the RBI of
(Source) 256 05| & -2 |-18 | -1.3 [-1.15|-16 | -3.2 - the CD4033B associated with it to a high-
Current, 95 1o010] 10 |-16[-t5 [ -1.1 |09 [13[ -28 |- leve! voltage.
loH Min. 135 |015] 15 |—a2 | -4 28 | 24 |-34 | -68 — Ripple blanking of non-significant zeros
Output Voltage: - 05 5 0.05 _ 0 0.05 g;cx;c:es an appreciable savings in display
o M - |0.10] 10 0.05 - [0 |oos The CD40338 has a LAMP TEST input
R i — 0,15 156 0.05 .- 0 0.05 v which, when connected to a high-level volt-
Output Voltage: _ 05 5 | 4.05 4.95 [3 - age, overrides normal decoder operation and
" High'Level, — ool 101 995 9.95 10 — el:labies a check_to be made_ on possible
Vou Min, = _ display malfunctions by putting the seven
- 0,15] 15 14.95 18951 15 - outputs in the high state.
Input Low 06546 - | 'S 15 — [ - |15 The CD4026B- and CD4033B-series types
oltage, 1,9 - | 10 3. - - 3 are supplied in 16-lead hermetic dual-in-line
ViL Max. 15135 — | 156 4 - — 4 ceramic packages (D and F suffixes), 16-
\nput High 05451 - | 5 36 35 — — v lead dual-in-line plastic packages (E suffix),
Voltage s — 10 7 7 — — and in chip form (H suffix).
ViH Min. [ 5136[ - [ 15 1 n | - | —
Input Gurrent - ois| 18 |01 |00 | &1 | 01 | - [#1075 |01 A
1IN Max, ' Rt B - B ‘ ’
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CD40268B, CD4033B Types
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Fig. 5 — Detall of typical flip-flop stage for both types.
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Fig. 6 — Typical nchannel output low (sink)}

current characteristics.

Fig 7 — Minimum n-channel output low [sink)

current characteristics.
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CD4026B, CD4033B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T4 = 25°C, input t,, ty= 20 ns,

DRAIN-TO-ROURCE VOLFAGE {Vpg)—vY

-5 -ig -5 0
; [AMBENT TEMPERATURE (Tai=28°C-T I
Cp =60pF, Ry = 200 k2 prERaT e e T
L=500F Ry - 200kS Pt I addaise 1
TEST . 5
CONDITIONS LIMITS } %
CHARACTERISTIC ' VDD UNITS H
(V] iMin.] Typ.| Max. 7 Bl
CLOCKED OPERATION , g
E A = -5 V
Propagation Delay Time; tpLH. tPHL 5 | — | 260 |500 %
Carry-Out Line 10 | — | 100 | 200 £
-4
16 | — | 75 150 °
. . _’ECS'Z‘!I!??
Decode Outli 5 |- 380 1700 Fig. @ — Minimum p-channel output high (sourcel
ecode Outlines 10 | — | 125 |250 ns current characteristics.
15 | — | 80 {186
Transition Time; 7 tTHL tTLH 5 | — | 100 {200 Amslnl‘n}n:upennunz (ra)e2sec
Carry-Out Line ; 10 | — | 50 {100 ! s
' 15 [~ | 25 ] 50 A RIS :
Maximum Clock Input Frequency, fopa 5 ]25| 5| - L T Bt i
: 10 [55] 11| — | MH:z S S e LI
. 15 | 8] 16| — g t T J § 3
Min. Clock Pulse Width,  tyy 5 |- [110 220 Bt ; Sw
ks o v 536
10 |- | s0 [100 § Hs 1 = =
15 |- | 40 | eo £ : i £3
o 0 40 ) C] 100 “=-' >
Clock and Clock Inhibit Rise or Fall Time; 5 LOAD CAPACITANCE (CL)—pF  s2c5-31708 = E
troL, thL 10 Unlimited ns Fig. 10 ~ Typic:al propagation detlay timeasa 8 =
fi on of load cap for
= 15 decoded outputs.
Average_lnput Capacitance, Cin- Any input _ 5 7 | oF - S o
RESET OPERATION I
x
Propagation Delay Time; 5 |— [275 |s50 E ey
To Carry-Out Line, tPLH 10 |- [120 a0 = e oLt
15 | — 80 1160 Em:::::a'
To Decode Out Lines, tPHL tPLH 5 | — |300 (600 8
10 [~ 125 250 : § e
15 [~ | 90 ]180 ns : B 2
Min. Reset Pulse Width,  tiy 5 [- [100 120 - S
' 10 - 50 {100 ¢ LOAD EA‘:‘GIT‘NCE .(gu-l' * grcs»slﬂl)‘:o
—_— = 15 [ 25 | 50 Fig. 11 — Typical propagation delay time as a
Min. Reset Removal Timie = - i 485 |- 0|30 “function of load capacitance for
o : 10 0 15 ,‘garry-o_ytou!purs.
15 | — ol 10 m.'.._:;:'u_vnﬁ;-mm: (Tar 257

4 Measured with respect to carry-out line.
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CD4026B, CD40338B Types
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Fig. 14 — Dynamic power dissipation test circuit

for CD40338.

INTERFACING THE CD40268 AND CD4033B WITH COMMERCIALLY AVAILABLE

LIGHT EMITTING DIODE DISPLAYS

MONSANTO MAN 3 Voo MONSANTO MAN | 177 CA30BI
OR EQUIVALENT OR EQUIVALENT OR EqQuiv.
Low POWER) g 1/7 CA3082

OR EQUIVALENT Yoo
A J,
: Mans~ 1 A
©D40268/ /- & | | F
cLock O—cD4033B |+ | | |
F
7 L J i ! H
INHIBIT SEGMENTS [ | T I <
RESET O—| F g VOO ! —'—’I !
s S R s
} 1
+ Vss | | 5
VppE 3.5V = 6 | | Vopz 3V imiNy L
IF™SmA/SEGMENT | | Igz0.4ma
._"IOEV* “""l"" cv;:;.e | | IF 2 12 mA/Saq. (100 %DUTY CYCLE)
p~Vgg ~VF ILE! \ ! ! Bdc (MIN) 230
LED  wHERE Vp: INPUT PULSE Lo __ | VGE (SATI S 0.5V
= I a - -
¥p = FQRWARD DROP <+ R*¥pp-Yee son)-Yr (LED)
. 92C5-31708 I TTT
WHERE Vp- FORWARD DROP ACROSS DIODE
107

4-10

L

(0102 -0.254}

100

88 - 96
(2.235-2.438)

104 -2 ___
(2,642 - 2. 845)

1

32CS-31700R1

Chip dimensions and pad layout for CD40268

Dimensions
are derived

wnr parentheses are in millimeters and
from the basic mch dimensions as in-

dicated. Grid graduations are m muis (10— 3 inch).
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Fig. 15 — Quiescent device current.

vss

NOTE:
TEST ANY COMBINATION
OF INPUTS

92C5-27441R!

Fig. 16 — Input voitage.
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Chip dimensions and pad layout for CD40338



CD4026B, CD4033B Types

INTERFACING THE CD4026B AND CD40338 WITH COMMERCIALLY AVAILABLE -
7-SEGMENT DISPLAY DEVICES*

vr
Voo '
1 T NCANDESCENT READDWTS
RCA Numitron DR2000 Senes
TUBE REQUIREMENTS
cLock o rt Vi r3ssv
- 17 caxel
NHIT [~ o8 st 'T =24 mA Segmer
7 SEGMENTS | I~ - ASSUMED coman e
neseT - TRANSISTOR
- “ CHARACTERISTICS @ Voo = 10V Imin}
™ Bidc tmed 2 25 A L
= ves Vepiserig 0.5V I7 £ 12l imnd
"
Vpp * 3V (min) TEMYIONY
- 1‘ n Twh {minb
Ig = 2mh (min.} : i
@ va: 10 ¥ (min.}
~ 18 Cosie 't VTS 0sY
ty = ¥ ad imin.}
LOW-POWER INCANDESCENT READOUTS ;:ﬂ:‘;&ou
PINLITES INC-Series O and R TRAMISTOR s @V * 8V (min) 3
TUBE REQUIREMENTS VilV) ma/Segment .
00315 15 s Bt tmin)2 30“ ¥, 0 1Y
. ¥, .
0-04-30 3 s CElen S Iy « Sud {mind
a 8 Vec > 15V (mia} Vexity
R-A3.20 2 43 I8 2 0.25 mA (in.) THIVI00SY
A-A4-30 3 43 IT £ 1.5 m& (min.)
92CM- 31707

* The interfacing buffers shown, whiie a necessity with the CD4026A and CD4033A, are not required when
using the “B"" devices; the B’ outputs {= 10 times the "'A" outputs) can drive most display devices
directly especially at voltages above 10 V.

COMMERCIAL CMOS
HiGH VOLTAGE ICs

WITH Vg s 18V VEDIUM BRIGHTNESS

Yoo e Vo IN LOW AMB-ENT LIGHT BACKGROUND
- DD wiLL RESWLT. THE POINT OF NO
| NOTICEBLE 6LOWIS VopF & 4.5V
CD402687
cOMzem |
eroe, powi C c040338
INMIBT — O
Q-—- T SEGMENTS ] [— cLOCK
neser - 135y INHIBIT .
~ Logic SEGMENTS
!

NEON READOUT (NIXIE TUBE%)

1. Alco Electronics — MG 19 _ Vss -

2. Burroughs — B5971, B7971, BBYT wasyV

TUBE REQUIREMENTS VT{vdc)  mA Segment = I N
AloMGI9 . . . . . . 0. ... 0§ LOW VOLTAGE VACUUM FLUORESCENT AC OR DC
BurroughsBSE71. . . . 170. . .. 1 READOUTS =

Bur 87971.B8971. 170 . . . . 6 1. Tung Sol DIGIVAC $/G ¢ Type OT1704A o DT1705C

2. Nippon Electric NEC): Type OG12€ or LDS15

-
{Trademark) Burroughs Corp. TUBE REQUIREMENTS: 100 to 300 A /segrra~i

TRANSISTOR CHARACTERISTICS at tube voitages of 12 V 10 25 V depending on
Laakage with transistor cutoff — 0.05 mA required brightness Filament requirement 45 m2
V(BR)CER ..... >Vr at 1.6V, acordc

Byc (min.) >30 s2C8-3170 T (Trademark} Wagner Electric Co.

$2CS-NTt
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (T1) 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 or implied, 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.
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