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CD4029A Types

CMOS Presettable Up/Down Counter

Binary or BCD-Decade

The RCA-CD4029A 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 INHI-
BIT), BINARY/DECADE, UP/DOWN, PRE-
SET ENABLE, and four individual JAM sig-
nals 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 high
state can thus be considered a CLOCK
INHIBIT. 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

Features:
w Medium speed operation . . .5 MHz {typ.)
@ Cy =15 pF and VDD—Vss=10 \'

high speed output response or ripple clocking
for slow clock input rise and fall times

m “Preset Enable” and individual “Jam” infputs provided

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

® Quiescent current specified to 15 V

® Maximum input leakage current of 1 uA
at 15 V (full package-temperature range)

®» 1.V noise margin (full package-
temperature range)

Applications:

u 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

!s low. Multiple packages can be connected
in either a parallel-clocking or a ripple-
clocking arrangement.

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

These types are supplied in 16-tead hermetic
dual-in-line ceramic packages (D and F
suffixes), 16-lead dual-in-line plastic pack-
age (E suffix), 16-lead ceramic flat packages
(K suffix), and in chip form (H suffix).

RECOMMENDED OPERATING CONDITIONS at T4=25°C, Except as Noted.
For maximum reliability, nominal operating conditions should be selected so
that operation is always within the following ranges:

LIMITS
CHARACTERISTIC D.F KH E UNITS
Voo Packages Package
(v) Min. | Max. | Min. Max.
Supply-Voltage Range (For T p=Full 3 12 3 12 v
Package-Temperature Range)
. . 5 650 - 1300
Setup Time, tg 10 230 _ 460 ns
. 5 340 - 500
Clock Pulse Width, ty 10 170 B 250 ns
5 dc 1.5 dc 1
Clack Input Frequency, fo 10 de 3 de 5 MHz
. . .e 5 - 15 15
Clock Rise or Fall Time, 1, CL1CL 10 - 15 15 Hs
. 5 330 660
Preset Enable Pulse Width, ty 10 160 - 120 ns

*From Up/Down, Binary/Decode, Carry In, or Preset Enable Control Inputs to Clock Edge.
"H maore than one unit is cascaded in the paraltel clocked application, 1, Cb should 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 estimated capacitive load
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Fig. 1— Typical propagation delay time vs.
C; for Qoutputs.
T AMBIENT TEMPERATUAE (T4l 23°C

TYPWCAL TEMPERATURE COEFFICIENT FOR ALL VALUES
OF vpp+0I%/oC

'PROPAGAT ION OELAY TIME (1ppg *toy 1 — o

0 © © 100
LOAD CAPACITANCE (CL) —pF
»2r8-1%08

Fig. 2— Typical propagation delay time vs.
CL forcarry output.
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Fig. 3— Typical transition time vs. C
for Q outputs.
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MAXIMUM RATINGS, Absolute-Maximum Values:

STORAGE-TEMPERATURE RANGE ‘Tstg) ..............
OPERATING-TEMPERATURE RANGE (TA):
PACKAGETYPESD,F, K. H ... ... ... ... ... ....
PACKAGE TYPE E
DC SUPPLY-VOLTAGE RANGE, (Vpp)
(Voitages referenced to Vgg Terminal) ................
POWER DISSIPATION PER PACKAGE Ppl:
FOR Tp=—40t0 +60°C (PACKAGE TYPE E
FOR T 5=+60 to +85°C (PACKAGE TYPE E) .....
For T =-55to +100°C (PACKAGE TYPES D, F, K) . ..
For TA = +100 to +125°C {PACKAGE TYPES D, F, K)
DEVICE DISSIPATION PER OUTPUT TRANSISTOR:

FOR T p=FULL PACKAGE-TEMPERATURE RANGE (ALL PACKAGE TYPES)..........

INPUT VOLTAGE RANGE, ALL INPUTS ... ............
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 * 1/32inch (159 * 0.79 mm) from case for 10 s max. ...............

...................... ~65 to +150°C

-55 to +125°C
40 to +85°C

-05t0+15 VvV

500 mwW
Derate Linearly at 12 mW/°C 10 200 mwW

............................... 500 mw
Derate Linearly at 12 mW/°C to 200 mW

100 mW
0510 Vpp 105V

+2656°C

DYNAMIC ELECTRICAL CHARACTERISTICS at T5=25°C, input ., 4=20 ns,

€L=15 pF, R =200 kQ

TEST LIMITS
CHARACTERISTIC | . 0o e A - UNITS
Voo Packag Packag,
(V) Min.| Typ.[Max.[Min.| Typ.[Max.
Clocked Operation
Propagation Delay Time:
tpHL. PLH 5 — | 325]1650| — | 325] 1300
Q Outputs 10 — | 115230 - | 115] 460 ns
Carry Output 5 — [425]850] — |425] 1700
10 — 11501300 — |150] 600
Transition Time:
tTHL tTLH 5 — {100 200] — {100]| 400
Q Outputs 10 — {50100 ~ { 50 | 200 ns
Carry Output 5 — [ 200400 - }j200]| BOO
10 — j1o0f200]| — [100] 400
Minimum Clock Pulse 5 — | 200{340| — [200} 500 ns
Width, tyy 10 - | 1001720 — [100| 250
Clock Rise & Fall Time, 5 - -~ 15 - - 15
1,CL, CL"" 10 EEE R R
Minimum Setup Times, 5 — | 3251650 | — |[325] 1300 ns
ts' 10 — | 1151230 | — |15} 460
Maximum Clock Input 5 156125 — 1 2.5 — MHz
Frequency, fo 10 3 5 - 2 S -
Input Capacitance, C| Any Input - 5 - - 5 - pF
Preset Enabie
Propagation Delay Time:
tPHL. tPLH 5 —~ | 325§650| — {325 1300
Q Qutputs 10 — | 115230 — [115] 460 ns
Carry Output 5 — 4261850 | — 14251700
10 — | 150}1300| — | 150 600
Minimum Preset Enable 5 — 11151330 ] ~ | 115} 660 ns
Pulse Width, tyy 10 - 80 | 160 | — 80 | 320
Minimum Preset Enable 5 — {325 1650 — |325 | 1300 ns
Removal Time 10 — | 115{230} — [115] 460
Carry Input
Propagation Delay Time:
tPHL. tPLH 5 — 176 1350 | — 175 | 700 ns
Carry Output 10 — 50 100} — 50 | 200

For footnotes, see Recommended Operating Conditions.

CD4029A Types
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Fig. 4—=Typical transition time vs. Cp
for carry output.
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Fig. 5— ’M‘aximum clock input frequency
vs. Vpp.
Voo

t

Vss
szcs- 27401

Fig. 6 — Quiescent-device-current
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T
weuTS ouUTPUTS
-
Yoo~ -
o Fom
A% -—t -
-] .
NOTE: ‘

TEST ANY OME INPUT, V8
WITH OTHER INPUTS AT
Vop ON Ves-

e2¢8-27a00

Fig. 7~ Noise-immunity test circuit.
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Fig. 8— Input-leak age-current test circuit.
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CD4029A Types

STATIC ELECTRICAL CHARACTERISTICS

10° [AMBENT TEMPERATURE (T41+25°C i i I IR
INPUT 1,2 14420 ns 1 v
Limits at indicated Temperatures (°C) s ; - et
- [N ; t
Characteristic| _ Conditons D, F. K. H Packages E__Package Units K %\Ji /f. :
ot o » = B3
Vo | Vin |Vop| -5 +25 +128| —40 +26 +85 § v T F ;&}*“’ £ # i3
(VI (V) | (V) Typ. | Limit Typ. | Limit R e e == St F—+—t
E] = 131
Qui ¢ 2 g . ..
Do ~| - | 5] s |o3| 5 | 30| s0| 05| s0] 700 e S
Curcent, -1 - 10} 10| o5 [ 10 600 100 1 100 | 1400 | uA : i HE IR T
’ — [ =[] 5 | 7 ] 50 | 2000] 500 5 | 500 | 5000 g EE o camcnance Te s
I Max. T ~=~—CL30pF
Output \ : H.o ! I.},z L I‘..{’ : o
Voltage: (NPUT CLOCK FREQUENCY (fcy) — wrix
Low-Level, - 5 5 0 Typ.; 0.05 Max. i N L .
VOL — 0 10 0 Typ.; 0.05 Max. Fig. 9— Typical dissipation charac teristics.
High-Level, | — 4] 5 4.95 Min.; 5 Typ. v [— — 7
VOH - 0 10 9.95 Min.; 10 Typ. |
Noise “ewocx e §+—*'uwoowu"
Immunity : | |
Inputs bow. |4.2 | — 5 1.5 Min.; 2.25 Typ. i yoo |
VL 9| - 10 3 Min.; 4.5 Typ. “CLOCK DoWN"
Inputs High, (0.8 | — 5 1.5 Min.; 2.25 Typ. v | “eLoex”
VNH 1 - 10 3 Min.; 4.5 Typ. |
. ¥ cD
Nr\(;llas:gin: L E‘gﬁﬁrﬂ""’_ﬁ‘i  secs-mosm
Inputs Low, | 4.5 — 5 1 Min. Fig. 10-Conversion of clock up, clock down
VML ) - 0 T Min. input signais to clock and up /down
v input signals.
Inputs High,[0.5 | — 5 1 Min.
VNMH v - [0 1 Min.
Output
Drive Cur- The CD4029A CLOCK and UP/DOWN inputs
rent: are ‘usegi directly in mast applications. In
N-Channel applications where CLOCK UP and CLOCK
(Sink). 15N DOWN inputs are provided, conversion to
ink). Ip the CD4029A CLOCK and UP/DOWN inputs
Min. can easily be realized by use of the circuit
Q Cutputs 0.5 - 5 05 08 04 0.28 0.24 0.8 0.2 [0.16 shown below.
05, - 101074 12 | 06 0.42 0.36 1.2 0.3 10.24 CD4029A changes count on positive transi-
Carry Out- {05 | — 5 0.1 0.16 | 0.08 0.06 0.05 0.16 | 0.04 | 0.03 tions of CLOCK UP or CLOCK DOWN
put 05| - 10 )] 04 | 064|032 | 022 0.19 0.64 | 0.16 | 0.13 mA inputs. For the gate configuration shown
P-Channel below, when counting up the CLOCK DOWN
(Source) input must be maintained high and conversely
IoP Min' when counting down the CLOCK UP input
’ mus intai igh.
Qouous 1451 = | 5 | -018] 024]-012] 008|007 | -0.24 | -0.06|-0.05 t be maintained high
P 95| — | 10| 03] 04f —02[-014] 014 | 04| —0.1]-008 L coedelee
Carry Out- [45 | ~ | 6 [-0.09]-0.12]-0.06]-0.04 | —0.04 [ -0.12 [ —0.03]—0.02 ;I%E o e
put 95| — [ 10 [-0.15] —0.2] —0.1]-0.07 | —0.07 | —0.2] —0.05]-0.04 e X
Input Any Input l T
Leakage -5 -
Current, - - 5 £107° Typ., 1 Max. HA NC-NO CHANGE  TE -TDGGLE ENABLE
WL hiH e
iy - e A[ete
‘A‘at 9O Doy v:;:ls T e
f * PRE“s:T L x q1j‘~c
- ENABLE x|le|dn
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Fig. 11—Logic diagram.
540

This Mater

i al

-

Copyrighted By Its Respective Manufacturer



