This Materia

CD4026B, CD4033B Types

CMOS

Decade Counters/Dividers

High-Voltage Types (20-Volt Rating)

With Decoded 7-Segment Display Outputs and:

Display Enable — CD4026B
Ripple Blanking — CD40338

The RCA-CD40268 and CD4033B each con-
sist of a B-stage Johnson decade counter
and an output decoder which converts the
Johnson code ta 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 CD40268B
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 OUTPUT.

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 tow. Counter advancement via the
clock line is inhibited when the CLOCK
INHIBIT signal is high. The CLOCK INHI-
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 8LOCK INPUT cycles and
is used v 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

Features:

= Counter and 7-segment decoding in one package
m Easily interfaced with 7-segment display types
® Fully static counter operation: DC to 6 MHz {typ.)

at Vpp=10 V
Ideal for low-power displays
Display enable output {CD4026B)

100% tested for quiescent current at 20 V
Standardized, symmetrical output
characteristics
m 5.V, 10-V, and 15-V parametric ratings
& Schmitt-triggered clock inputs
m Meets all requirements of JEDEC Tentative
Standard No.13A, “Standard Specifications
for Description of ‘B’ Series CMOS Devices”
Applications
® Decade counting 7-segment decimal
display
m Frequency division 7-segment decimal
displays
u Clocks, watches, timers
(e.g. +60, ~ 60, ~ 12 counter/display)
s Counter/display driver for meter
applications

segment display device used for representing
the decimal numbers 0 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.

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Vpp)
{Voltages referenced to Vgg Terminal} ..
INPUT VOLTAGE RANGE, ALL INPUTS ..
DC INPUT CURRENT, ANY ONE INPUT ...
POWER DISSIPATION PER PAGKAGE (Pp):
For T, =-40to +60°C (PACKAGE TYPE E)
For Ty = +60to +85°C (PACKAGE TYPE E)

ForTp =-55t0 +100°C (PACKAGE TYPES D, F, K}

= +100 to +125°C (PACKAGE TYPES D, F, K)

DEVICE DISSIPATION PER OUTPUT TRANSISTOR
ForTp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types)

For T

OPERATING-TEMPERATURE RANGE (TA):
PACKAGE TYPES D, F, K, H
PACKAGE TYPE €

STORAGE TEMPERATURE RANGE (Tstg)

LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 + 1/32 inch (1.59 + 0.79 mm) from case fOr 10S MAX. <onvvennrirnnaaaeneonns

-0.5t0 +20V
-0.5to Vpp 0.5V
+10 mA

500 mW

500 mW

-55 to +125°C
-40 to +85°C
-85 to +150°C

+265°C

*Ripple blanking” and lamp test (CD4033B)
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CD4026B, CD4033B Types

RECOMMENDED OPERATING CONDITIONS €D40268

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

For maximum reliability, nominal operating conditions should be selected so that operation is
always within the following ranges:

CHARACTERISTIC Vpp LIMITS UNITS
v | min. | max.

Supply-Voltage Range {For Tp = Full Package display-charagter multiplexing.
Temperature Range) 3 18 v The CARRY OUT and UNGATED "C-
SEGMENT" signals are not gated by the
Clock Input Frequency, foL 5 - 25 DISPLAY ENABLE and therefore are avail-
10 - 5.5 MHz able continuously. This feature is a re-
15 — 8 quirement in implementation of certain di-
N vider functions such as divide-by-60 and
Clock Pulse Width, twer 5 220 - divide-by-12.
10 100 -
15 80 - CD4033B
Clock Rise and Fall Time, T 5 _ The CD4033B has provisions for automatic

blanking of the non-significant zeros in a

10 - Unlimited multi-digit decimal number which results in
15 - an easity readable display consistent with
Clock Inhibit Set Up Time, tgy, 5 200 — normal writing practice. For example, the I
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 _ associated with the most significant digit in
15 50 _ the display to a low-level voltage and con-
necting the RBO terminal of that stage to
Reset Removal Time 5 30 - the RBI terminal of the CD4033B in the
10 15 _ next-lower significant position in the dis-
15 10 _ play. This procedure is continued for each
succeeding CD4033B on the integer side of
STATIC ELECTRICAL CHARACTERISTICS the display.
On the fraction side of the display the RBI
LIMITS AT INDICATED TEMPERATURES (°C) of the CD4033B associated with the least
CONDITIONS Values at -55, +25, +125 Apply ta D, F, K, H Packages significant bit is connected to a low-level
CHARACTER- Values at —40, +25, +85 Apply to E Package UNITs| voltage and the RBO of that CD4033B is
ISTIC Vo vin [Vop +25 connected to the RBI terminal of the
) wy | ov) | -55 | —a0 +85 | +125 | Min. | Typ. [ Max. CD{I(_)338 in _the next more-sn_gnlflcapt-blt
position. Again, this procedure is continued
Quiescent Device - 05| & 5 5 150 | 180 | - 004 | 5 for all CD4033B’s on the fraction side of the
Current, — 0,10 10 10 10 300 300 - 0.04 10 A display.
10D Max. — 015[ 15 [ 20 20 600 600 | - 004 | 20 K in a purely fractional number the zero
_ immediately preceding the decimal point can
_ 0,20] 20 } 100 | 100 | 3000 | 3000 0.08 100 be displayed by connecting the RBI of that
Output Low 0.4 05| 5 [ 064 }061 | 042 | 0.36 | 0.5t ! = stage to a high level voltage (instead of to the
{Sink} Current 05 0,10 10 1.6 1.5 1.1 0.9 1.3 2.6 - RBO of the next more-significant-stage).
loL Min. _ For example: optional zero — 0.7346.
ot 15 10151 15 | 42 | 4 28 24 ) 34 o8 mA Likewise, the zero in a number such as 763.0
Output High 4.6 05| 5 |-0.64/-0.61|-042 | -036(-051| —1 - can be displayed by connecting the RBI of
(Source) 25 05| 5 -2 |-18 | -13 [-1.18]-16 [ -3.2 - the CD4033B associated with it to a high-
Current, 95 [o010] 101615 [-11 | 098 |13 | 26 | = level voltage.
1OH Min. 135 [o045] 15 a2 2 28 | —24 |-34 | _68 _ Ripple blanking of non-significant zeros
- - - - provides an appreciable savings in display
Output Voltage: - 05| 5 0.05 - 0 Joo0s power.
Lo Levst. - |oa0] 10 0.05 - 0_|005 The CD4033B has a LAMP TEST input
oL . - 015 15 0.05 - [i] 0.05 v which, when connected to a high-level volt-
N 5 _ age, overrides normal decoder operation and
O:‘t.put Voltage: — 05 5 4.95 o enables a check to be made on possible
igh-Level, - 010] 10 | . 9.95 995 | 10 - " . >
Vau Min, . display rnalfunqnons by putting the seven
OH - 0,15| 15 14.95 14.95| 15 - outputs in the high state.
Input Low 0545 - | 5 1.5 B 1.5 The CD4026B- and CD4033B-series types
Voltage, 1,9 - | 10 3 — — 3 are supplied in 16-iead hermetic dual-in-line
ViL Max s~ s 2 - — a ceramic packages (D and F suffixes), 16-
- e 5 35 — — v lead dual-in-line plastic packages (E suffix),
Input High 05,45( - 5 3. - 16-lead ceramic flat packages (K suffix),
Voltage, 1,9 - 10 7 7 - - and in chip form (H suffix).
VIH Min. 1.5135| - | 15 " " - _
Input Current B 018| 18 +0.1 | +0.1 1 +1 _ +10—5 +0.1 uA
IIN Max. ’
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CD4026B, CD4033B Types
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Fig. 2 — CD4033B logic diagram.
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CD4026B, CD4033B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T, = 25°C, Input ¢,, ts = 20 s, e
CL = 50pF, AL = 200452 T ;
TE - IRCE VOLTAGE (Vgg)= -8 V. :
TEST %
CONDITIONS LIMITS i g
CHARACTERISTIC VoD UNITS § £
(V) [Min.]| Typ.|Max. F 5 g
CLOCKED OPERATION H 8
Propagation Delay Time; PLH. tPHL 5 | — {250 |s00 _‘ i
Carry-Qut Line 10 | — | 100 [200 18 E’
15 [~ | 75 [150 B : . 8
5 —350 1700 Fig. 9 — Minimum p-channel output I:/z;;z;s’;‘:me}
. ig. 9 — imu
Decode Outlines 10 | — [ 125 |250 ns current characteristics.
15 | — 90 |180
Transition Time; tTHL tTLH 5 | — [100 |200 L BT A g
Carry-Out Line 10 | — 50 {100 [;' %% Hi H
15 [~ | 25 [ 50 % : i
Maximum Clock input Frequency, fora 5 |25 5] —~ c :
10 [55] 11— | mMHz £ sgs szt
15 8) 16 | — o] HHH
Min. Clock Pulse Width, tyy 5 |~ [110 |220 2200 T
10 | — 50 |100 K b =
15 [— [ 40 |80 = i S jgaast: ]
o Ll 60 B [
Clock and Clock Inhibit Rise or Falt Time; 5 LOAD CAPACITANCE (C(}—pF 22¢5-131705
trCL' thL 10 Unlimited ns Fig. 10 — Typical propagation delay time as a
function of load capacitance for
15 decoded outputs.
Average Input Capacitance, C'N Any tnput - I 5 I 7 pF . |AMBIENT TEMPERATURE (T, )e23°C
RESET OPERATION Ly :
Propagation Defay Time; 5 | — |275 |550 ’; H BEATE
To Carry-Out Line, tpLH 10 {— [120 {240 2 L i
15 |~ | 80 [160 z. :
To Decode Out Lines,  tpy, tp iy 5 |- {300 |600 & !
10 [~ [125 Jos0 g 24
300 ;
15 |- looh ns H
Min. Reset Pulse Width, w 5 [- ]100 |120 =
10 — 50_J100 ° ® LOAD c;:u:nmcz s(ng—pF ® gzcsrglﬂlz:o
15 — 25 50 Fig. 11 — Typical propagation delay time as a
Min. Reset Removal Time 5 |- o |30 function of load capacitance for
0 1= 0 5 carry-out outputs.
15 . 0 10 g zol'l:B.I.E.N.TmEMPERATURE (Tals2s°C I
4 Measured with respect to carry-out line. ‘_l}_', HoE
3
§ i
: H
3
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[ . ‘14 . 1 2 2] 6
SUPPLY VOLTAGE (Vgp)—V vzca-siro3
Fig. 12 — Typical imum clock input-fr Y

as a function of supply voltage.
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CD4026B, CD4033B Types
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Dimensions and pad layout for CD40268.
Dimensions 1n parentheses are «n mullimeters and

are derwved from the basic inch dimensions as in-
dicated. Grid graduations are in mils (10~ 3 inch).

Iieo
WHERE Vg * FORWARD DROP ACROSS DIODE

31700R!

92CS-31709
Fig. 17 — Input current.

88-96
{2.235-2.438}

4-i0
{0.102-0.254)
- 104-¢12
(2642-2.843)

Dimensions and pad lsyout for CD40338.
The photographs and dimensions of each CMOS chip
represent 8 chip when it is part of the wafer. When the
wafer is separated into individus! chips, the angie of
cleavage may vary with respect to the chip face for
differant chips. The actual dimensions of the isolated
chip, therelore. may differ siightly from the nominal
dimensions shown. The user shauid consider a tolerance
of —3 mifs to +16 mils applicable to the nominal
dimensions shown.

92C$~32207 |
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CD4026B, CD4033B Types

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

vr

[

10F 7
Yoo

CD4aoz6B/
cLock r

CDead3a

INHIBIT
7 SEGNENTS

RESET

TTTTTTT

17 CA3081
OR EQUIV.

l 'r INCANDESCENT READOUTS
RCA Numitron DR2000 Series
TUBE REQUIREMENTS
VT =35-5v
IT =24 mA Segment
- ASSUMED CoetB

TRANSISTOR

CHARACTERISTICS @ Vo = 10V {min)
Bde tmin.) > 25 ¥, "0 € 2v
Vegiser)< D5V I7 = 8mA {min.)

¥rx35vT06V

Ypp = 8Y {min)
= B dmA )
e UmAln) Gy 10V (min)
1/6 COsspUB I V0" € 0.6V
17 = 8 mA (min.}
LOW-POWER INCANDESCENT READOUTS Assuued
PINLITES INC-Series O and R - :
Ve =6V (min.)
TUBE REQUIREMENTS  Vy(V) mA/Segment CHARACTERISTICS @Vee (
0-03-15 15 8 Bdz (min.)2 Jn“ Voo S 1w
0-04-30 3 8 Vel O Iy = SmA (min.)
0-06-30 a 8 Veg > 35V (min) VysISVT
R-R3-20 2 43 18 2 0.25 mA (min.) TELSVTOas VY
R-R4-30 3 43 17 2 7.5 mA (min.)

92CM- 31707

* 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 espacially at voltages above 10 V.

Voo ¥y =170V BC
% YOF 7
SEGMENTS
Coaa2eB/
cLock 040338
INHISIT
7 SEGHENTS
AESET
- ivss
NEON READQUT (NIXIE TUBE#)
1. Alco Electronics — MG19
2. Burroughs — B5971, B7971, 88971
TUBE REQUIREMENTS VT(Vdc) mA Segment
AlcoMG1g . . . . . . 180 . . . . 0.8
Burroughs 85971, . . . 170 . . . . 3
Burroughs 87871,B8971. 170 . . . . 6

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

VIBRICER + - - - . >VT
Bgg {min.) > 30 92CS-31T10

WITH Vop =18 V MEDIUM BRIGHTNESS
v IN LOW AMBIENT LIGHT BACKGROUND
DD "wiLL RESULT. THE POINT OF NO
| NOTICEBLE GLOW IS VoFf % 4.5V
CD4026B/
cD40338

o—
CLOCK
13.5v INHIBIT

7
LoGIC T
VOETAGE SEGMENTS

RESET)

Vss
~4q45V

LLOW VOLTAGE VACUUM FLUORESCENT AC OR DC
READOUTS =
1. Tung-Sal 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 Ca.
92CS-31711
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