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Decade Counters/Dividers JEIPSLI
2 )&
High-Voltage Types (20-Volt Rating} | s |3
With Decoded 7-Segment Display Outputs and: .‘:8.‘.":; PN
Display Enable — CD40268 - mesEr | LI
Ripple Blanking — CD4033B L”f -
Features: , [s clwmour
B Counter and 7-segment decoding in one package BseLAy E'_u.".‘fl
& CD4026B and CD4033B each con- B Easily interfaced with 7-segment display types ™ ?;-'_‘
sist of a b-stage Johnson decade counter- = Fully static counter operation: DC to 6 MHz (typ.} T ungirEs “c”
and an output decoder which converts the at Vpp=10 v Vs saes.zsorem
Johnson code to a 7-segmen_t decoded out- Ideal for low-power displays D40268
giustpk:sr driving one stage in a numerical Display enable output {CD4026B) FUNCTIONAL DIAGRAM

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 QUT 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 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 low. 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 &IE)CK INPUT cycles and
is used o 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 Valuas:

DC SUPPLY-VOLTAGE RANGE, (Vpp)

Voltages referenced to Vgg Terminal) ............
INPUT VOLTAGE RANGE, ALL INPUTS ............
DC INPUT CURRENT, ANY ONEINPUT ............

POWER DISSIPATION PER PACKAGE (Pp):
ForTp =-559C 10 +100°C ...

ForTp=+100%Cto+125°C.............c.0u.oo.
DEVICE DISSIPATION PER OUTPUT TRANSISTOR
FORTp = FULL PACKAGE-TEMPERATURE RANGE (All Packaga Types) ...................... 100mW

OPERATING~-TEMPERATURE RANGE (Ta)

.................................... -0.5V to +20V
............................... -0.5VtoVpp +0.5V
.......................................... +10mA

CD4026B, CD4033B Types

100% tested for quiescent current at 20 V

.
[ |
» “Ripple hlanking” and lamp test (CD4033B)
2
® Standardized, symmetrical output

characteristics vo
= 5.V, 10-V, and 15-V parametric ratings °
@ Schmitt-triggered clock inputs |sr
® Meets all requirements of JEDEC Tentative cu.ocx_l" =0 -
Standard No. 13B, “Standard Specifications 2.4} 5
for Description of ‘B’ Series CMOS Devices™ 2 3 |3
Applications Seack s 12
B Decade counting 7-segment decimal 5 ¢ §
display RESET L
® Frequency division 7-segment decimal ls_, -
displays 19 ]
. LAMP o)
8 Clocks, watches, timers TEST CARRY
. . . - 5 oQuT
{e.g. +60, + 60, +~ 12 counter/display) 3 .
8 Counter/display driver for meter :II_';PI-E 3 ::_pm.s
applications N . l our.
vss
92¢S-25076RI
CD40338
FUNCTIONAL DIAGRAM

segment display device used for representing
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.
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STORAGE TEMPERATURE RANGE (Tgig) -+ vnvvtninteeiiniiieanncannaaannnnns -859C 10 +1500C W
LEAD TEMPERATURE (DURING SOLDERING): ss
Atdistance 1/18 £ 1/32inch {1.59 £ 0.79mm)} from case for 10S MaX .. .....vvvvuvervnnnrens .. +265°C 9208-22475R1
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RECOMMENDED OPERATING CONDITIONS

CD40268, CD40338B Types

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

always within the following ranges:

CHARACTERISTIC Vpp LIMITS UNITS
v} MIN. MAX.
Suppty-Voltage Range (For T4 = Full Package
Temperature Range) 3 18 \
Clock Input Frequenty, foL 5 - 25
10 - 5.5 MHz
) 15 - 8
Ciock Pulse Width, oL 5 | 220 -
10 100 -
15 80 -
Clock Rise and Fall Time,  tcL tioL 5 -
10 - Unlimited
15 -
Ciock Inhibit Set Up Time, tgy 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

" CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C)
CHARACTER- UNITS
ISTIC +25
Vo {VIN|VDD
{V} V) | tvy| 55 | 40 +85 +125 | Min. | Typ. | Max.
Quiescent Device - 05 ] 5 5 5 150 150 - 0.04 5
Current, -~ Jo0] w0 1071 [300 [ 300 - 0.04 { 10
'DD Max. —Tois5] 15| 20 | 20 [0 [ 600 | - |ooi] 2w “
- 0,20] 20 | 100 | 100 | 3000 | 3000 | - 0.08 | 100
Output Low 04 |05 5 | 064|061 | 042 | 035 | 0.51 1 -
{Sink) Current 05 [010{10] 16 | 15 1.1 09 | 1.3 2.6 -
loL Min. 15 l015] 15| a2 | 4 | 28 | 24 |34 | 68 | -

Output High 46 | 05| 5 |[-064-061|-0421{-036[-051]| -1 - | mA
(Source) 2.5 06| 5 | -2 |18 [ 1.3 |—1a5[—16 | -32 | -
Current, 95 1010 10 |[-16[-15 | -1.1 | 09|13 [ -286 [--

IgH Min.
135 |015] 15 | a2 ] -4 | -28 | 24 |34 | -68 | -

Output Voltage: — 05 5 0.05 - 0 0.05
L‘:,W"'e::" — To10| 10 0.0 — |- o |oos

oL e - o5 15 0.05 T - o_Joos}
Output Voltage: - 05| 5 4,95 4.95 5 -
~ High-Level, — lo,0] 10 9.05 995 | 10 | -
VOH Min. — lo18] 15 14.95 1485] 16 | —

Input Low 056,45 — 5 1.6 — - 15
Voltage, 1.8 | — | 10 3 = | = 3

ViLMax. a3 El — | 18 2 S R N

Input High 05,45 - | b '35 3.5 — —

Voltage, 1,9 - 10 7 7 - -
VIHMin. 1 gq38] - | 15 1 T = —
e - lotsf[ 18|10 | 01 | &1 | - [21075 100 pa
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CD4026B

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 “C-
SEGMENT" 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 CDA033B 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
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 1o 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 peint 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 are
supplied in 16-lead dual-in-line plastic packages
(E suffix), 16-lead small-outline packages (NSR
suffix), and 16-lead thin shrink small-outline
packages (PW and PWR suffixes).
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CD4026B, CD4033B Types
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Fig. 3 — CD40268 timing diagram.
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2208-29077
Fig. 5 — Detail of typical flip-flop stage for both types.
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CD4026B, CD4033B Types

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

DRAIN-TD-BOURCE VOLTAGE {Vpgl—Y

=13 -0 -8
[FHBERT TEWERATORE (1als257CL FIEFTH
Cp =60pF. Ry =200kQ el A <
- : |GATE -TO-SOURCE VOLTAGE (¥gg) -5 V. i
TEST §
CONDITIONS LIMITS g
CHARACTERISTIC ' Vop UNITS 22 £
(V) {Min.| Typ.] Max. ; _”g )
CLOCKED OPERATION S g
- - -5V 3
Propagation Delay Time:  tp b, tpy 6 | — | 250 {500 i
Carry-Out Line 10 | — | 100 {200 z
o 2
15 | — | 75 [150 z
. . 92C5-2432iR2
. 2.1 — 1350 1700 Fig. 9 — Minimum p-channel cutput high (source)
Decode Outlines 10 | — | 1256 250 ns current characteristics.
15 | — 90 {186
Transition Time; tTHL tTLH 5 | — | 100 |200 % R A
| e 1
Carry-Out Line - 10 | — | 50 {100 E T
] 15 | - | 261 50 B 'i',‘"“ e H
Maximum Cloek Input Frequency, fo a 6§ |25]| 5| - L
: = Tt L vttt
' 10 [55] 11~ | MH:z T T iy woreeeaE it
, 15 | 8 16| — B st
T T
Min. Clock Pulse Width, tw 5 |- 110 [220 § t v
10 | — | 50 |100 2z anas : s
15 [ = | 40 | 80 ¢ HHH ; H
0 0 0 ) (5 00
Clock and Clock Inhibit Rise or Fall Time; [ LOAD CAPACITANCE ICL1—oF  b2e5-31708
tcL, thL 10 Unlimited ns Fig. 10 — Typical propagation delay time as a
function of Ioad capacitance for
- 15 decoded outputs.
Average Input Capacitance, Cin Any input - 5 7 | pF - T CRRRTIRE Ty 15357
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15 [~ | 90 ]180 ns H §§§EE :
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Fig. 12 — Typical maximum clock input-frequency
as a function of supply volitage.
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CD4026B, CD40338B Types
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Fig. 13 — Typical power dissipation as a function = =
of clock input frequency. 92C5-31702

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

INTERFACING THE CD4026B AND CD4033B WITH COMMERCIALLY AVAILABLE
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RESET (O—

I 7.
vpp2 3.5V =
Ip™ 5 mA/SEGMENT

100 % DUTY CYCLE
R=Vp-Vgg -V (LED)
LED

WHERE Vo= INPUT PULSE

LIGHT EMITTING DIODE DISPLAYS

Voo
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OR EQUIVALENT

AN 3~ 1

i
|
!
!
I
!
|
I
|
|
|
)

Y
Vg = FORWARD DROP T
ACROSS DIODE =
B 92CS-31708

L

(0102 - 0.254)

104 -112

(2642 -2.845)

MONSANTO MAN 1|
OR EQUIVALENT
Yoo

Coa0268/
<Da033a

VDD 2 5V {MIN)
Ig20.4mA

1F 2 12 mA/Seq. (100 %OUTY CYCLE!

Bdc (MIN) 2 30

| VGE(SATIZ0.3V

177 CA3081
OR EQUIY,

R Yop-Veg (sar) VFILED)

Iieo

WHERE Vpr FORWARD DROP ACROSS DIODE

107
100

88 - 96
(2.235-2.438)

92C5- 31700/

Chip dimensions and pad layout for CD40268

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are i mds (10~3 inch).
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THE FOLLOWING SEQUENCE OF
"8 AND "0"s AT EACH INPUT

S| S2 Sa S4 Ss
I 00 00
[ I B T« §
¢ 0 1 01
[+ 2 N B B |

* DISCONNECT PIN (4
FOR CD4026B

= 92CS5- 31708

Fig. 15 — Quiescent device current.
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NOTE:
TEST ANY COMBINATION
OF INPUTS

92C5-27441R1

Fig. 16 — Input voltage.
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Voo -
o :
Vss *
-

NOTE:
MEASURE INPUTS
SEQUENTIALLY,

TO BOTH Vpp AND Vg5:
CONNECT ALL UNUSED
INPUTS TO EITHER

‘ Vpp OR Vgg-
Vss

92C5- 27402

Fig. 17 —~ Input current.
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Chip dimensions and pad layout for CD40338



CD4026B, CD4033B Types

INTERFACING THE CD4026B AND CD4033B8 WITH COMMERCIALLY AVAILABLE-
7-SEGMENT DISPLAY DEVICES*

vt
Vw .
1 T NCANDESCENT READOWTS
ACA Numitron DR2000 Senes
TUBE REQUIREMENTS
cLeek Cosuen/ e vy 2255V
- 17 Cassl N
INHIBIT [ oR EOULY. iy * 24 mA Segmenc
7 SEGMENTS | I 9 - ASSUMED Couann
RESET B TRANSISTOR
- v CHARACTERISTICS @ Vi = 10V Iminy
™ Bac lmant 2 25 ¥ oSy
- ﬁ? L% Yepimi< 0.5V 17 10k fmind
¥Yr=)K
‘Npp + $¥ (min) TZIEVYTOs Y
= g * Tma {min)
If « Wmh (min) @ Ve * 10V (min)
~ 176 COWINUE I VT 04V
e ook imin}
LOW-POWER INCANDESCENT READOUTS. ;:S‘l.l:sf&o. 3
PINLITES INC-Series O and R Von 26V (min)
TUBE REQUIREMENTS V(Y] mA/Segment CHARACTERKTICS @V
0-03-15 5 [ Bde trin12 X .0 51V
0-04-30 3 s Yegtseas 0 I = Sud tmin)
0-06-30 3 8 Vee > 15V (min) Ve SV TS Y
A-R3-20 2 43 Ig 2 0.25 ma (win) T s
A-R4-30 3 43 IT £ 1.5 m& [min)
92CM-31707

* The interfacing buffers shown, while 8 necessity with the CD4026A and CD4033A, are not required when
using the “B” devices; the '8" outputs {== 10 times the "'A" outputs} can drive most display devices
directly especially at voltages above 10V,

COMMERCIAL CMOS
HIGH VOLTAGE ICs

- WITH Vop 18V MEDIUM BRIGHTNESS

o e Vnn 1N LOW AMBENT LIGHT BACKGROUND
D0 wiLL RESULT. THE POINT OF NO
| NOTICEBLE GLOW 1S Vopp ¥ 4.8V

yrre CD40268/
cLocK g - C040338
INHIMT — O
7 SEGMENTS | |- CLOCK
Q- =
RESET : 3.5V INHIBIT 7
LOGIC SEGMENTS
1

NEON READOUT {NIXIE TUBE*)

1. Alco Electronics — MG 19 _ vss -
2. Burroughs — B5971, B7971, B8S71 masy
TUBE REQUIREMENTS V(vdc)  mA Segment = R
Ao MG . . . . . . 180. ... 05 LOW VOLTAGE VACUUM FLUORESCENT ACORDC
BurroughsBSO71. . . . 170. ... 3 READOUTS =
Burroughs B7971, BASTY . 170 . . . . 6 1. Tung Sol DIGIVAC $/G { Type OT17044 or DT1705C
aqr 8 c 2. Nippon Electric (NEC): Type DG 12€ or LD515
{Trademark) Burroughs Corp. TUBE REQUIREMENTS: 100 to 300 yA ‘sagrra~
TRANSISTOR CHARACTERISTICS at tube voitages ol 12 V to 25 V depending on
Leakage with transistor cutoff — 0.05 mA required brightness Filament requirement 45 m=
VIBRICER - - - - - >Vr a 1.6 V. acordc
By (min.) > 30 s2es-31710 3 (Trademark) Wagner Electric Co.

$2CS-NTH
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