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CMOS Presettable
Up/Down Counter

Binary or BCD-Decade
High-Voltage Types (20-Volt Rating)

@ CD4029B consists of a four-stage
binary or BCD-decade up/down counter with
provisions for look-ahead carry in both
counting modes. The inputs consist of a
single CLOCK, CARRY-IN (CLOCK EN-
ABLE), BINARY/DECADE, UP/DOWN, PRE-
SET ENABLE, and four individual JAM sig-
nals. Q1, Q2, Q3, Q4 and a CARRY OUT
signal are provided as outputs.

A high PRESET ENABLE signal allows
information on the JAM INPUTS to preset
the counter to any state asynchronously with
the clock. A low on each JAM line, when the
PRESET-ENABLE signal is high, resets the
counter to its zero count. The counter is
advanced one count at the positive transition
of the clock when the CARRY-IN and PRE-
SET ENABLE signals_are low. Advancement
is inhibited when the CARRY-IN or PRESET
ENABLE signals are high. The CARRY-OUT
signal is normally high and goes low when
the counter reaches its maximum count in
the UP mode or the minimum count in the
DOWN mode provided the CARRY-IN sig-
nal is low. The CARRY-IN signal in the low
state can thus be considered a CLOCK
ENABLE. The CARRY-IN terminal must be
connected to Vgg when not in use.

Binary counting is accomplished when the
BINARY/DECADE input is high; the counter
counts in the decade mode when the BI-
NARY/DECADE input is low, The counter
counts up when the UP/DOWN input is
high, and down when the UP/DOWN input
is low. Multiple packages can be connected
in either a paraltel-clocking or a ripple-
clocking arrangement as shown in Fig. 17.

Parallel clocking provides synchronous con-
trol and hence faster response from all
counting outputs. Ripple-clocking allows for
longer clock input rise and fall times.

The CDA4029B-series types are supplied in
16-lead hermetic  dual-in-line  ceramic
packages (F3A suffix), 16-lead dual-in-line
plastic packages (E suffix), 16-lead
small-outline packages (M, M96, MT, and NSR
suffixes), and 16-lead thin shrink small-outline
packages (PW and PWR suffixes).

CD4029B Terminal Diagram

A
:PRESET ENABLE —{ 1@ 16 Voo
a4 —2 18 }— CLOCK
Jam 4 — 3 43— Q3
Jam|I — 4 13— Jam 3
CARRYIN —{5 12 p— Jam 2
Q — 6 - Q2
CARRYOUT — 7 10 }— UP/DOWN
Vss —4 8 9 |— BINARY/DECADE
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CD4029B Types

Features:

= -Medium-speed operation . . . 8 MHz (typ.)
@ C, = 50 pF and Vpp—Vsg = 10 V

.

Multi-package parallel clocking for synchronous
high speed output response or ripple clocking
for slow clock input rise and fall times

“Preset Enable” and individual **Jam’’ inputs provided

Binary or decade up/down counting
BCD outputs in decade mode

100% tested for quiescent current at 20 V
5-V, 10-V, and 15-V parametric ratings
Standardized, symmetrical output charac-
teristics
Maximum input current of 1 uA at 18 V
over full package-temperature range;
100 nA at 18 V and 25°C
Noise margin {over full package-tempera-
ture range)
1VatVpp= 5V
2VatVpp=10V
25VatVpp=15V
Meets all requirements of JEDEC Tentative
Standard No. 13B, “Standard Specifications
for Description of ‘B’ Series CMOS Devices”

Applications:

Programmable binary and decade
counting/frequency synthesizers-BCD output
Analog to digital and digital to

analog conversion

Up/Down binary counting

Magnitude and sign generation

Up/Down decade counting"

Difference counting

RECOMMENDED OPERATING CONDITIONS at T

g% BUFFERED
OUTPUTS

Ve
88 92C5-17190R3

CD4029B
FUNCTIONAL DIAGRAM

= 26°C, Except as Noted. For maximum

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

CHARACTERISTIC Vpp LIMITE UNITS
(V) Min. Max.
Supply Voltage Range (For. TA = Full Package-
Temperature Range) =~ - — 3 18 A
Setup Time tgy: 5 200 -
Céarry-In 10 70 -
15 60 -
5 340 -
U/D or B/D 10 140 -
o 15 | 100 - ns
' 5 180 -
Clock Pulse Width, ty 10 90 -
' 15 60 -
5 130 -
Preset Enable Pulse Width, tyy 10 70 -
15 50 -
5 - 2
Clock Input Frequency, fo 10 — 4 MHz
15 - 5.5
5 -
Clock Rise and Fall Time, t,CL, 1CL 10 - 15 Hs
15 -
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CD4029B Types

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)

AMBIENT TEMPERATUNE (TA)=28°C: o H +H
H

H

T

[ COMMERCIAL CMOS

H
I
3
Voltages referenced o VggTerminal) .........cooiiiiiiiiiiiiiiiiiiiiiii ., -0.5V to +20V z !
INPUT VOLTAGE RANGE, ALLINPUTS ......uviniiiniinniinnieanieenieannannnn, -0.5V o Vpp +0.5V £ £ : 1
DC INPUT CURRENT, ANY ONEINPUT ......ooiiiiiiiiiitiitiiiiii e +10mA 3 oA
POWER DISSIPATION PER PACKAGE (Pp): & AT oY
FOrTA = =550C 80 +1009C ... \ueueiintee ottt e ten et et et e et te e s rneeeannns 500mW 3 BHRAR
ForTaA=+1009Ct0+125%C. ....c0vuiviiiiiniineeennnnnns Derate Linearity at 12mW/9C to 200mW 5 OH H
DEVICE DISSIPATION PER OUTPUT TRANSISTOR 5 B
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package TYPes) ...................... 100mW T
OPERATING-TEMPERATURE RANGE (TA). ...t veiinieeiieeiieeiiieeneinearianns -650C fo +1259C R
STORAGE TEMPERATURE RANGE (Tgtg) .« ... v eveeeninininiiitiicneenniannannes -659C to +1509C ORAIN-TO-SOURCE VOLTAGEIVDSI—V s zesions
LEAD TEMPERATURE (DURING SOLDERING): Fig. 1 — Typical output low (sink) current
Atdistance 1716 % 1/32 inch (1.59 + 0.79mm) from case for 108 Max ...........evvunnnnnnn... +265°C cheracteristics.
AMBIENT TEMPERATURE (T3)=25°C
P HIHH
3 ST
E‘z_, GATE - TO- SOURCE VOLTAGE (Vgs)(8V 1HTH
STATIC ELECTRICAL CHARACTERISTICS 3 b g Bk
ul i 0
. N 2 TS5
CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) ' & i H
TERISTIC T 5 A H H
+25 s 3 “ R HIE
Vo Vin |[Vpp HIHH
V) [ (W] (v)[-56 | —40 | +85 |+1256 |Min. | Typ. |Max. Do s vt iy secn-sesre
Qui — 0,5 5 5 5 160 150 | — 0.04 [ Fig. 2 — Minimum output low (sink) current
iescent characteristi
Device - Jotof10] 10 1o] 300] 300] - [ 0o0a| 10],n roctanies
?urrel\;;,x - 0,15 15 20| 20| 600 600 - 0.04| 20 S
oD T - [oz20] 20| 100] 100 3000] 3000 | — | 0.08 ] 100 TR LR
0.4 05| 5| 06a] 061 ] 042] 036 051 1| - SaTE To-soumce vouec tesi VI |
Output Low : L H 3
(Sink) Current} 0.5 0,10 | 10 1.6 1.5 1.1 0.9 1.3 26| — HH g
lo Min. 15 |015| 15| 42| 4| 28| 24| 34| 68| - e £
: -0.64|-0.61 [ -0.42(-0.36 { 0. -1{ - |mA [V B
Output High 4.6 05| 5 |-06 0.6 0.36 | -0.51 7 m i ;
{Source) 25 05| 5 -2| =18 | -13[-t15| -1.6[ -3.2| - HH =8
ICU"EM”:;] 9.5 010| 10 | —~1.6| —-15| -1.1| -09| -1.3| -26] — i %?
OR™™ 1335 [o1s[ 15 | —a2| 4| —28| -24| —34] —68] - £
Output Voltage:} 051 5 0.05 — 0,005 s 202c0ms
Low-L.evel, — 0,10} 10 0.05 - 010.05 Fig. 3 - Typical output high (source) current
VouMex- 177 To 15| 15 0.05 - o]oos] charscteristics
Output . 05 5 4.95 4.95 5 _ DRAIN-TQ-SOURCE VOLTAGE (Vpg)—V
Voltage: ~ [o10] 10 0.95 995 10| - e TSI (e T
High-Level, PRI PSR AR AR RARARS 2353 121 B
VoH Min. - 0,15} 15 14.95 14,95 15| — 1
N
0545f - 5 1.5 - - . =
Input Low 1.5 3
Voltage 1.9 - 10 3 = - 3 : i £
VieMax.  hg5q3s5] - |15 4 - - | afy ~ 3 H°g
1 i S Eew §
Input High | 9845| - | 5 35 35| - | - HELE T 3
Voltage, 1.9 - |10 7 7 i i il
VinMin. 76338 — | 15 L 1 -1 - gat ; 5
HH | °
Input Current -5 ) R
'IN Max. - 0,18 | 18 120.1 0.1 & e - 10 $0.1) uA Fig. 4 _IMim'mum output high (source) current
characteristics.
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CD4029B Types

(T192R2

92CM-

Fig. 10 — Timing diagram-binary mode.
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Fig. 8 — Typical power dissipation as a function
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CONTROL LOGIC
INPUT LEVEL bl
BIN/DEC 1 BINARY COUNT
5 (87D) 0 DECADE COUNT
UP/DOWN ) UP COUNT
@ R (u/D) ° DOWN COUNT
PRESET ENABLE ] JAM IN
(PE) 0 NO JAM
NO COUNTER
ADVANCE AT POS.
CRERVINED) I CLOCK TRANSITION
(ELOCK ENABLE) 0 ADVANCE COUNTER
AT POS. CLOCK
TRANSITION

92CL-28675M

Fig. 9 — Logic diagram {cont’d).

“CLOCK up™

"CLOCK DOWN"

“cLock”

I.
| 1 CD4OII

szcsr-mssnz
Fig. 11 — Conversion of clock up, clock down

input signals to clack and up/down

input signals.
The CD4029B CLOCK and UP/DOWN inputs
are used directly in most applications. In
applications where CLOCK UP and CLOCK
DOWN inputs are provided, conversion to
the CD4029B CLOCK and UP/DOWN inputs
can easily be realized by use of the circuit
in Fig. 11. )

CD4029B changes count on positive transi-
tions of CLOCK UP or CLOCK DOWN,
inputs. For the gate configuration shown
below, when counting up the CLOCK DOWN
input must be maintained high and conversely
when counting down the CLOCK UP input
must be maintained high.

o

1
1
CLOCK (CL)
] ] ] ' I 3 1 [} 1 ] I ) ] 1 ' [} I ) [} 1 1 I
“Rm'", [ R U NN SN SR NN S N U N MO SN AT N N Y RO N
| ] 1 ] | V0 [] ] t [l ] ] ] i I ) | t 1 1 |
UP/DOWN T I A T N A A N A S A A N I
I T T O O e I L T T e T R R T R |
Bg::AARDVEI A T N R SN (N TN RN HOUONL A AN N N N S NN TR NN W NN N |
:nsss'r HI [
P S S S SO N NN AU SN S I IR NN SO NN SN SO A N P B 01
ENABLE i I ] ] t ] | 1 t | I | 1 i ] 1 ] 1 I [} ] [} ]
I T | | [ 1 ] | | | | i | | 1 | t [ |
I | ' | b ] ( | [} 1 | ] | | ] | I ) ) | | [} ]
[P S A AN NN SN SN SN SN NN N SN NN FURUR RN N N SN SO S NS AN SN B
T
R E S AL A AN NN SN NN AN NN NN AN NN NN NN NN SN NN S SN TN AN N
e stttk
Jg b1 v bbbk
1 1t | | I [ 1 ] | [ [ I | ! | [ 1
[ T R N U [ U [ VU I I | [ S I N T R U A |
PR N o N e B S T YK O s e A T
o] 1 T T S [ S M | oo !
Qzl | 1 : l [ 3 ) { I 1 II | i ] [l ] [l ] l||
o | [ N T i [T T N T S Y |
Gy b1 1 1 f DR W S TR S e e e N AN SN N S N | o
I L T [ N |
Qq t 1 1 1 1 1 [0 e e N IO A ST Y AN SO | AN
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) [P tglgl
COUNT JO 1 234,567,898 7,5,5,4|3,z|||o:o|9|e'7
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Fig. 12 — Timing diagram-decade mode.
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CD4029B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Tp = 26°C, input t,, t; = 20 ns,

Cy = 50 pF, Ry = 200 k2

CHARACTERISTIC TEST CONDITIONS LIMITS UNITS
[ Vpp (V) | Min. Ijryp.me.
Clocked Operation
Propagation Delay Time: PHL. tPLH 5 — 1250 {500
Q Qutput :g - |1 £ f;g
5 — 1280 | 560
Carry Output 10 — |130 {260
15 - | 95 {190 ns
5 ~ |100 {200
Transition Time: tTHL tTLH 10 — 1 50 [100
Q OQutputs, Carry Qutput 15 — 320 | 80
5 - 90 {180
Minimum Clock Pulse Width,  ty 10 — | 451 9
15 - | 30| 60
5 — ~ 15
Clock Rise & Fall Time, t,CL, t,CL** 10 -1 -115] ws
15 - - 15
Minimum Setup Times, 'S. “5) — ';8 340 ns
8/D or U/D - — it
5 2 4| -
Maximum Clock Input Frequency, fo| 10 4 8| - MHz
15 55| 1 -
Input Capacitance, Cin Any tnput _ 5| 75| pF
Preset Enable
. 5 — 12351470
Propagation Delay Time: tpy|, PpLH 10 ~ 100 | 200
Q Outputs 15 - | 80160
5 - | 320 | 640
Carry Output 10 - | 145 | 290
15 - |105] 210 -
5 - 1 65]130
Minimum Preset Enable Pulse Width, ty 10 — 351 70
15 - 25| 50
Minimum Preset Enable Removal lg — ";g f‘:g
Time, trem™ 15 - ] 40} 80
Carry Input
Propagation Delay Time: PPHL. tPLH 5 ~ 1170} 340
Carry Output 10 — 70| 140 | ns
15 - | 50] 100
Min. HOLD Time 5 - 1 25] 50} ™
ty*** Carry In 10 - | 18] 30
15 — 12| 25
Min Set-Up Time 5 - |100] 200 ¥
t*** Carry in 10 - 1 35] 70 l
15 - | 30| 60

* From Up/Down, Binary/Decode, Carry In, or Preset Enable Control Inputs to Clock Edge.

** 11 more than one unit is

1n the p

ilel clocked app!

1. t,CL shouid be made less than or

equal to the sum of the fixed propagation delay at 15 pF and the transition time of the carry output
driving stage for the astimated capacitive load. This measurement was made with a decoupling capacitor

{31 uF) between Vpyy and Vgg-

*%#Erom Carry In to Clock Edge
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Fig. 13 — Power dissipation test circuit.
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INPUTS

9¢C5- 27905R1

Fig. 14 — Quiescent-device current test circuit.

Voo
INPUTS QuUTPUTS
ML
No—m ._*_é_\?
° -
ViL T
NOTE
Vss TEST ANY COMBINATION
OF INPUTS

92C$-27441R1

Fig. 15 — Input voltage test circuit,

INPUTS
oo NOTE

-y

o @ MEASURE INPUTS

—~—

° SEQUENTIALLY,

vss - TO BOTH Vpp AND Vg
- CONNECT ALL UNUSED

INPUTS TO EITHER

l Voo OR Vgg-

¥5s

92C5- 27602

Fig. 16 — Input current test circuit.
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el

_PARALLEL CLOCKING"

PRESET : : >
ENABLE ] ) B g
UP/D PE 4 Jp J3 da | . UMD PE U Jz J3 4 UMD PE Uy Jp J3 g

_L—O T1.  cpeo2s . o—qrTT ;qQozs ot O———Q T1 coe029 oD.0—>

8/0 CL G 0, 03 Q4 ’ B/0 CL Q Qp 03 0 B/D CL O Qp O3 Qg

T TR T

CLOCK >
BINARY/ .
DECADE >
* CARRY OUT lines at the 2nd, 3rd, etc., stages may have a negative-going glitch
pulse resulting from differential delays of different CD40298B IC's. These negative-
going glitches do nat affect proper CD40298 operation. However, if the Y OU
signals are used to trigger other edge-sensitive logic devices, such as FF's or counters,
the CARRY OUT signals should be gated with the clock signal using a 2-input OR gate
such as CD40718B.
o “RIPPLE CLOCKING"
UP/DOWN 3
PRESET "
ENABLE - v 3
bl il Vil -
URD PE 4| Jz Jz Ja UPD PE ) Jp J3 Jg UWD PE & Jp J3 g - D o
g;c>
TI  cD4029 [3.) TX.  €D4029 %o Tl cD402s CO.O—> O w
I N L7 wee ®p— S8
= = = T X
B/D CL O O 03 Qg B/D CL Q; Qp O3 Q4 8/0 CL O 0y 03 04 g al
IR vild Vil Y=
E x
cLock T 174 coa07IB 174, €0 40718 92CL-20876M (=] ;—::
BINARY/ . - o
DECADE » |

Ripple Clocking Mode:

The Up/Down control can be changed at any count. The only restriction on changing
the Up/Down control is that the clock input to the first counting stage must be high.
For cascading counters operating in a fixed up-count or down-count mode, the OR
gates are not required between stages, and CO is connected directly to the CL input of
the next stage with Tl grounded.

Fig. 17 — Cascading counter packages.
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Chip dimensions and pad layout for CD40298
Dimensions in parentheses are in millimeters and

are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils {10~ inch).
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