CD4026B, CD4033B Types

. m Voo
Decade Counters/Dividers o—ebe
PNE
High-Voltage Types (20-Volt Rating) 2 | E: 3
With Decoded 7-Segment Display Outputs and: fﬁgﬁiv E3 g
Display Enable — CD4026B RESET | el
Ripple Blanking — CD4033B i,; ~
Features: . [o cimmvour
® Counter and 7-segment decoding in one package %ISE;LC—; DiseLeY
The RCA-CD4026B and CD4033B each con- ® Easily interfaced with 7-segment display types " il
sist of a b-stage Johnson decade counter ® Fully static counter operation: DC to 6 MHz (typ.) B ungaTED "C”
and an output decoder which converts the at Vpp=10 V Ves  sace-2sorent
Johns;on go@g to a 7-segmen.t decoded rci)zt; Ideal for low-power displays CD40268
giustp|a$r riving one stage in a numerica Display enable output (CD4026B) FUNCTIONAL DIAGRAM

These devices are particularly advantageous
in display applications where low power
dissipation and/or low package count are

100% tested for quiescent current at 20 V

]
-
= ‘“‘Ripple blanking’’ and lamp test {CD4033B)
]
u Standardized, symmetrical output

important. characteristics Von
Inputs common to both types are CLOCK, ® 5-V, 10-V, and 15-V parametric ratings
RESET, & CLOCK INHIBIT; common a Schmitt-triggered clock inputs mT
outputs are CARRY OUT and the seven m Meets all requirements of JEDEC Tentative CLOCK—L—. 2o "
?eco?e_d outtputz {a, tb’ f g e{hf' ?:)04/333;3 Standard No.13A, “Standard Specifications 2 15
ional inputs and outputs for the o IRT Qo T &
include DISPLAY ENABLE input and A“',ge;ggzts'm of "B Series CMOS Devices cLoci——1 13 ¢ |3
DISPLAY ENABLE and UNGATED ‘C- PP INRBIT s |8
SEGMENT" outputs. Signals peculiar to the m Decade counting 7-segment decimal s — re
CD4033B are RIPPLE-BLANKING INPUT display RESET | LY
AND LAMP TEST INPUT and a RIPPLE-  w Frequency division 7-segment decimal s "
BLANKING OUTPUT. displays 14 | —
A high RESET signal clears the decade g (ocks, watches, timers Lawe Fso
counter to its zero count. The counter is (e.q. +60, = 60, = 12 ter/display) |5 SuT
advanced one count at the positive clock e-g. =ob, = 6o, = 1. coun isplay __ 3 | 4
signal transition if the CLOCK INHIBIT = Coupter/dlsplay driver for meter RiPPLE B hIPPLE
signal is low. Counter advancement via the applications IN ouT.
clock line is inhibited when the CLOCK secs. Vss
INHIBIT signal is high. The CLOCK INHI- TN DA033B
BIT signal can be used as a negative-edge FUNCTIONAL DIAGRAM
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 CLOCK INPUT cycles and segment display device used for representing
is used Yo clock the succeeding decade di- the decimal numbers 0 to 9. The 7-segment
rectly in a multi-decade counting chain. outputs go high on selection in the CD4033B;
The seven decoded outputs (a, b, ¢, d, e, f, g) in the CD4026B these outputs go high only TERMINAL DIAGRAMS
illuminate the proper segments in a seven when the DISPLAY ENABLE IN is high. Top View
cLock e 16 b— Vop
CLOCK INHIBIT 2 15 RESET
DISPLAY ENABLE IN 3 14 t— UNGATED "C" SEGMENT OUT
DISPLAY ENABLE OUT 4 ]
CARRY OUT 5 I; E :
MAXIMUM RATINGS, Absolute-Maximum Values: t—8 I~ e
DC SUPPLY-VOLTAGE RANGE, (Vpp) 9 —-
(Voltages referenced to Vgg Terminal)

INPUT VOLTAGE RANGE, ALL INPUTS
DC INPUT CURRENT, ANY ONE INPUT

92€S5-24469R)

POWER DISSIPATION PER PACKAGE (Pp): CD4026B
For TA =-4010 +60°C (PACKAGE TYPEE) .. .tiiiiiiiiiiiiiiiiiiiiiieiieinneneraaanans 500 mW Top Vi
For TA =+60 to +85°C (PACKAGE TYPEE) ......... .... Derate Linearly at 12 mW/°C to 200 mW P View )
For T = -55 to +100°C (PACKAGE TYPES D, F, K) 500 mW ctock — e 16 |- Voo
For Tp = +100 to +125°C (PACKAGE TYPES D, F, K) ....... Derate Linearly at 12 mW/°C to 200 mW CLOCK INHIBIT —{2 15 }— RESET
DEVICE DISSIPATION PER OUTPUT TRANSISTOR RIPPLE BLANKINGIN —{3 14 —-LAMP TEST
RIPPLE BLANKING OUT — 4 13p—c
For TA = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) .........ccvvevnnn 100 mwW CARRY OUT ~— 5 12— b
OPERATING-TEMPERATURE RANGE (Tp): ¢ —46 Mh— e
PACKAGE TYPES D, F, K, H o e i it e i i iinieaes -55t0 +125°C g —7 10— a
PACKAGE TYPE E -40 to +85°C Vss —8 9r—d
STORAGE TEMPERATURE RANGE (Tgjg) -65to +150°C o20s.26a75 R0
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 & 1/32 inch (1.59 + 0.79 mm) from case for 10smax. ........ccovveuivevanns +265°C CD40338
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RECOMMENDED OPERATING CONDITIONS

For maximum reliability, nominal operating conditions should be selected so that operation is

always within the following ranges:

CHARACTERISTIC Vbp LIMITS UNITS
(V) MIN. MAX.
Supply-Voltage Range (For Tp = Full Package
Temperature Range) 3 18 \%
Clock Input Frequency, foL 5 - 25
10 - 5.5 MHz
15 — 8
Clock Pulse Width, tweL 5 220 -
10 100 -
15 80 —
Clock Rise and Fall Time,  tc ticL 5 -
10 - Unlimited
15 -
Clock Inhibit Set Up Time, tsy 5 200 -
10 50 - ns
15 30 —
Reset Pulse Width, tw 5 200 -
10 100 -
15 50 —
Reset Removal Time 5 30 -
10 15 —
15 10 -

STATIC ELECTRICAL CHARACTERISTICS

CD4026B, CD4033B Types

CD40268B

When the DISPLAY ENABLE IN is low the
seven decoded outputs are forced low re-

gardless of the state of the counter.

Acti-

vation of the display only when required

results in significant power savings.

This

system also facilitates implementation of

display-charagter multiplexing.
The CARRY OUT and UNGATED

SEGMENT"”

"e.
signals are not gated by the

DISPLAY ENABLE and therefore are avail-

able continuously.

This feature is a re-

quirement in implementation of certain di-
vider functions such as divide-by-60 and

divide-by-12.
CD4033B

The CD4033B has provisions for automatic
blanking of the non-significant zeros in a
multi-digit decimal number which results in
an easily readable display consistent with

normal writing practice.

For example, the

number 0050.0700 in an eight digit display
would be displayed as 50.07. Zero suppres-
sion on the integer side is obtained by con-
necting the RBI terminal of the CD4033B
associated with the most significant digit in
the display to a low-level voltage and con-
necting the RBO terminal of that stage to
the RBI terminal of the CD4033B in the
next-lower significant position in the dis-
play. This procedure is continued for each

LIMITS AT INDICATED TEMPERATURES (°C)

CONDITIONS Values at -55, +25, +125 Apply to D, F, K, H Packages
CHARACTER- Values at —40, +25, +85 Apply to E Package
ISTIC 25 UNITS
Vo |VIN (VDD
(V) V) | (v) -55 | —40 +85 +125 | Min. Typ. | Max
Quiescent Device - 0,5 5 5 5 150 150 - 0.04 5
Current, - 0,10 10 | 10 10 300 | 300 | — 0.04 | 10 A
'DD Max. — Jo15| 15| 20 | 20 [ 600 | 600 | — | 004 | 20 | ¥
- 0,20 20 [ 100 | 100 | 3000 | 3000| - 0.08 | 100
Output Low 0.4 05| 5 | 064061 | 042 | 0.36 | 0.51 1 -
(Sink) Current 05 (010 10| 16 | 1.5 | 1.1 09 [ 1.3 | 26 -
loL Min. 15 |015] 15| 42 | 4 | 28 | 24 | 34 | 68 | -

Output High 46 05| 5 |-064[-061]|-042]|-036[-051| -1 - mA
(Source) 2.5 05| 5 | -2 |-18 | -13 |-1.15|-16 | -3.2 -
Current, 95 |010| 10 |—16 |—156 [ 11 | 08 |13 | —26 | —

IoH Min.
135 |015| 15 [—42 [ -4 [ -28 | -24[-34 | 68 | -

Output Voltage: - 05 5 0.05 - 0 0.05
Low-Level, — Jo10] 10 0.05 _ 0 |oo0s

VoL Max.
- 0,15| 15 0.05 — ) 005

Output Voltage: - 0,5 5 4.95 4.95 5 -
High-Level, - 0,10] 10 9.95 9.95 | 10 -

VOH Min. — los] 15 14.95 14.95| 15 —

Input Low 0.5, 4.5 — 5 1.5 — — 1.5

Voltage, 1,9 _ 10 3 — — 3
V|L Max.
1 Max 15135 — | 15 3 — 1 = 4 y

Input High 0.5,4.5 - 5 3.5 3.5 — —
Voltage, 1,9 — 10 7 7 - —_

VIH Min. 75 935 -~ | 15 1 n | — | —

Input Current _ _ 5

11N Max. 0,18| 18 | 0.1 | 0.1 +1 +1 £10 01| pA

succeeding CD4033B on the integer side of
the display.

On the fraction side of the display the RBI
of the CD4033B associated with the least
significant bit is connected to a low-level
voltage -and the RBO of that CD4033B is
connected to the RBI terminal of the
CD4033B in the next more-significant-bit
position. Again, this procedure is continued
for all CD4033B’s on the fraction side of the
display.

In a purely fractional number the zero
immediately preceding the decimal point can
be displayed by connecting the RBI of that
stage to a high level voltage (instead of to the
RBO of the next more-significant-stage).
For example: optional zero —> 0.7346.
Likewise, the zero in a number such as 763.0
can be displayed by connecting the RBI of
the CD4033B associated with it to a high-
level voltage.

Ripple blanking of non-significant zeros
provides an appreciable savings in display
power.

The CD4033B has a LAMP TEST input
which, when connected -to a high-level volt-
age, overrides normal decoder operation and
enables a check to be made on possible
display malfunctions by putting the seven
outputs in the high state.

The CD4026B- and CD4033B-series types
aresuppliedin 16-lead hermetic dual-in-line
ceramic packages (D and F suffixes), 16-
lead dual-in-line plastic packages (E suffix),
16-lead ceramic flat packages (K suffix),
and in chip form (H suffix).
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CD4026B, CD4033B Types
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Fig. 2 — CD4033B logic diagram.
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Fig. 4 — CD40338 timing diagram.
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Fig. 5 — Detail of typical flip-flop stage for both types.
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Fig. 6 — Typical n-channel output low (sink)
current characteristics.

DRAIN-TO-SOURCE VOLTAGE (Vps)—V

Fig. 7 — Minimum n-channel output low (sink)

current characteristics.

92Cs -24319R1

current characteristics.

92C5-24320R3

Fig. 8 — Typical p-channel output high (source)
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CD4026B, CD4033B Types

DRAIN-TO-SOURCE VOLTAGE (Vps)—V

DYNAMIC ELECTRICAL CHARACTERISTICS at Tp= 25°C, Input t,, tr=20ns,

-5 =10 -5 [+]
_ _ AMBIENT TEMPERATURE (Tal® 25 °C T
CL=50pF, Ry =200k HHHHEH T <
G YE-T?-SBEJBCE» VOVLTAGE (VGEEI -5V 1E
TEST 3
CONDITIONS LIMITS £
CHARACTERISTIC VoD UNITS :
~10V. 5}
(V) {Min.| Typ.{Max. i °8
CLOCKED OPERATION : : g
Propagation Delay Time; tPLH tPHL 5 | — | 250 {500 T s o8
Carry-Out Line 10 _ 100 | 200 §
In =
15 | — | 75 |150 feddiiiccds i
5 1 — {350 {700 Fig. 9 — Mini, h / output ,:;;;2;;;':;’09}
Decode Outli ig. 9 — Minimum p-channel outp
ecode Dutlines 10 | — 1125 |250 ns current characteristics.
15 | — 90 |180
Transition Time; tTHL: tTLH 5 | — [100 |200 e SrEioT TEAERITURR (Tal-287e H J;L%
Carry-Out Line 10 | — | 50 [100 Lo B f
a it H ] I } L
15 | — [ 25| 50 ER B :
Maximum Clock Input Frequency, fo| 4 5 1251 5| — f i i e i
= T T T i
= 400+ HH 5V I
e R N O i
15 | 8| 16 | - 8 e e fREfss
Min. Clock Pulse Width, 1ty 5 | — [110 [220 O S R e s :
S 1 : T
10 (- | 50 |100 S e s :
15 — 40 80 s T ;I— f:—‘ H ."A'r;’:‘ C f ﬁ 1T i
Clock and Clock Inhibit Rise or Fall Time; 5 ° % LoAD cA:zclmcE (itl—pF esozcs-znoslm
el thL 10 Unlimited ns Fig. 10 — Typical propagation delay time as a
15 function of load capacitance for
decoded outputs.
Average Input Capacitance, C
IN Any Input — 5 7 pF , |AMBIENT TEMPERATURE (Ty)-25°C T
RESET OPERATION Iy ? :
Propagation Delay Time; 5 | — [275 |550 ':3°° oo 2L LR
To Carry-Out Line, tpLH 10 | = [120 l2a0 i{x‘ I,\ém Vo‘m"‘! &
15 [— | 80 [160 F o it
% 200
To Decode Out Lines, tPHL: tPLH 5 |- ]300 [600 2 0 s o o
10 |- [125 |250 o o
mesen]
=] T
15_ | — 90 1180 ns § }
Min. Reset Pulse Width, tw 5 |— 100 |120 R ST 1
T 11 1 1 T
10 - 50 |100 ° ® LOAD oa?;\ClTANCE ?gL)— pF * 9205—317;(20
15 |- 25 | 50 Fig. 11 — Typical propagation delay time as a
Min. Reset Removal Time 5 |- ol 30 function of load capacitance for
0 o s carry-out outputs.
15 — 0 10 g 20A'MB=I'E‘N,TZOT;§MF‘ERATURE (Ta)=25°C t
4 Measured with respect to carry-out line. 'I‘d ; 3 "E HH r\_; Tr T
A iae
=z
3 2=
~ 10
S T £
g T
35
§ [T Tt
z T
$ HE
Ol : 4 6 8 10 2 14 [
SUPPLY VOLTAGE lVDD)—V 92CS-31703

Fig. 12 — Typical maximum clock input-frequency
as a function of supply voltage.
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CD4026B, CD4033B Types

3 |CS[AMBIENT TEMPERATURE (Tp1=25°C Vob
|| = LOAD CAPACITANCE (C\)+305F | L
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L
éuo‘. /1 ,/ 500 uF T (IM
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g, L |
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" TR, A A GENERATOR 2 5 T uF
F 2 X
= >/ V.
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g 4 1 E—s " HE-
o / ! Ly {5 10 bl
3 4 46 8 n c}_n
1 10 102 103 104 0% 8 9 H¢
CLOCK INPUT-FREQUENCY (QCL)-MHZ 92CS-~3170}
Fig. 13 — Typical power dissipation as a function = =
of clock input frequency. 92¢S~ 31702

Fig. 14 — Dynamic power dissipation test circuit
for CD40338.

INTERFACING THE CD4026B AND CD4033B WiTH COMMERCIALLY AVAILABLE
LIGHT EMITTING DIODE DISPLAYS

Voo
—
MONSANTO MAN 3 Voo MONSANTO MAN | 1/7CA3081 o [MANT
OR_EQUIVALENT OR EQUIVALENT OR EQUIV.
(LOW POWER)  yor Ig 1/7 CA3082
— OR EQUIVALENT Voo
A
%) MAN 3 ] A
cDa0268/ (|- A

CD40268/
CD40338

cLock (O—JCD40338B

N |
L | cLock O

INHIBIT d - ‘ .

SEGMENTS [ | INHIBIT SEGMENTS <

RESET O . g YOOI % i1 ese

C s /oy T RESET ;
| [ |
= Vss ! | [ | G
Vpp23.5V = ¢ I | vopzsv MmNy L
IF® 5mA/SEGMENT oS | | | Ipz04ma
.
100 % DUTY CYCLE ! | Ip2 12 mA/Seg.(I00 %DUTYCYCLE)
R=Vp~Veg Vr (LED) L ple {1 Bde (min)z30
TLED  wHERE Vp+ INPUT PULSE L-___{J  Vvce(saTisosv
Vg = FORWARD DROP ——d = - ~!
F” ACROSS DIODE - R Yoo Veeisan Ve {LED
92¢s-31708 Tieo 92C$-31709
WHERE Vg = FORWARD DROP ACROSS DIODE
107
88 - 96

(2.235-2.438)

”{ l“‘(o:oa -0.254)

| SO _

V04 -12
(2.642 - 2.845)

92CS-31700R!

Voo

TEST PEFORMED WITH
THE FOLLOWING SEQUENCE OF
"I"s AND "O"s AT EACH INPUT

0_ . .
}__ 4-10
. (0102-0.254)

___l04-112
(2.642-2.844)

S| S2 S3 S4 Sg

o]
o]
]
|

©~NOO D UN—~
- 0 0

% DISCONNECT PIN 14
FOR CD4026B

= = 92CS-31706

Fig. 15 — Quiescent device current.

INPUTS

Vin
o‘\)—.

[+
Vie

|

-
-
-]

! NOTE:
Vss TEST ANY COMBINATION
OF INPUTS
92C5-27441RI

Fig. 16 — Input voltage.

Voo

t

NOTE:
MEASURE INPUTS
SEQUENTIALLY,

TO BOTH Vpp AND Vgs:
CONNECT ALL UNUSED
INPUTS TO EITHER

‘ Vpp OR Vgg-

Vss

92¢$-27402

Fig. 17 — Input current.

88-96
(2.235-2.438)

92€S5-32207

Dimensions and pad layout for CD40268.

Dimensions n parentheses are in milhmeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are 1n muls (10~3 inch).

Dimensions and pad layout for CD4033B.

The photographs and dimensions of each CMOS chip
represent a chip when it is part of the wafer. When the
waler is separated into individual chips, the angle of
cleavage may vary with respect to the chip face for
different chips. The actual dimensions of the isolated
chip, therefore, may differ slightly trom the nominal
dimensions shown. The user should consider a tolerance
of =3 mils to +16 mils applicabie to the nominal
dimensions shown.
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CD4026B, CD4033B Types

INTERFACING THE CD4026B AND CD4033B WITH COMMERCIALLY AVAILABLE
7-SEGMENT DISPLAY DEVICES*
{Refer to RCA Application Note \CAN-6733 for detailed interfacing information)

A

10F7
Voo SEGMENTS .
| l INCARDESCENT READOUTS
B, RCA Numitron DR2000 Series
TUBE REQUIREMENTS
CD40268/ _
cLock cD40338 rL_ -~ Vy =355V
- 7 CA I = 24 mA
INHIBIT L J OR EQUIV. T = 24 mA Segment
7 SEGMENTS | — = ASSUMED CD4043UB
RESET - TRANSISTOR
€ - CHARACTERISTICS @ Vg =10V (min.)
B Bdc (min) 2 25 V"0 € 2V
= ves Veg(sor) € 0.5V IT =8 mA (min.)
Vo~
Npp = 8V (min) TSV TO6V
h 'g = 1mA (min.) CD404suB
I+ MoAlmin) @y =10V (min)
1/6 CD4049UB I Vo''0" < 06V
It = 8 mA (min.)
LOW-POWER INCANDESCENT READOUTS :fz?uusfsoma
PINLITES INC-Series O and R CHARACTERISTICS @ VCC =6V (min.)
TUBE REQUIREMENTS  V(V) mA/Segment ARA
" Bdz (min.)2 30 V"0 £ 1V
0-03-15 1.5 8 Veg(sar)g 0.5V o ,
0-04-30 3 8 CElsar)= 17 = SmA (min.)
0-06-30 3 8 tVge> 3.5V (min.) VI2l5V T035 Y
R-R3-20 2 43 Ig 2 0.25 mA (min.) 7= -
R-R4-30 3 43 IT < 7.5 mA {min.)
92CM-3|707

* The interfacing buffers shown; while 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.

Voo vy =170V OC
$ 10F7
SEGHENTS
€D40268/ -
cock _CD40338 L
INHIBIT -
7 SEGMENTS | |—
RESET :
’_
i ivss
NEON READOUT (NIXIE TUBE4)
1. Alco Electronics — MG19
2. Burroughs — 85971, B7971, B8971
TUBE REQUIREMENTS V1({Vdc) mA Segment
AlcoMG19 . . . . . . 180 . . . . 0.5
Burroughs B5971. 170 . . . . 3
Burroughs87971,88971. 170 . . . . 6

4 {Trademark) Burroughs Corp.
TRANSISTOR CHARACTERISTICS
Leakage with transistor cutoff — 0.05 mA

V(BRICER - - - - - >VT
Bdc (min.} =30 92Cs-31710

WITH Vgn =18 V MEDIUM BRIGHTNESS
IN LOW AMBIENT LIGHT BACKGROUND

VDD "WwiLL RESULT. THE POINT OF NO
| NOTICEBLE GLOWIS VoFF = 4.5V

CD40268/
CD40338

o—|
CLOCK

135V INHIBIT 7
LOGIC SEGMENTS

Vss
%45V

1.6V
AC OR DC

LOW VOLTAGE VACUUM FLUORESCENT
READOUTS L

1. Tung-Sol DIGIVAC S/G § Type DT1704A or DT1705C
2. Nippon Electric (NEC); Type DG12E or LD915

TUBE REQUIREMENTS: 100 to 300 uA/segment

at tube voltages of 12 V to 25 V depending on

required brightness Filament requirement 45 mA

at 1.6 V, ac or dc.

1 (Trademark) Wagner Electric Co.
92CS-31711
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