CD4040A Types

CMOS 12-Stage
Ripple-Carry
Binary Counter/Divider

The RCA-CD4040A consists of an input-
pulse-shaping circuit and 12 ripple-carry
binary counter stages. Resetting the counter
to the all-O's state is accomplished by a
high-level on the reset line. A master-
slave flip-flop configuration is utilized for
each counter stage. The state of the counter
is advanced one step in binary order on the
negative-going transition of the input pulse.
All inputs and outputs are fully buffered.

Thesetypes,are supplied in 16-lead hermetic
duat-in-line ceramic packages (D and F
suffixes), 18-lead dual-in-line plastic pack-
age (E suffix), 16-lead ceramic flat package
(K suffix), and in chip form (H suffix).

Features:

Medium-speed operation . .
rate at Vpp — Vgg = 10 V
Low output impedance ..
=10Vand Vpg=0.5V
Common reset

All 12 buffered outputs available
Low-power TTL compatible

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-temper-
ature range)

Applications:

Frequency-dividing circuits
Time-delay circuits ® Control counters

RECOMMENDED OPERATING CONDITONS at Ta = 25°C, Except as Noted:
For maximum reliability, nominal operating conditions should be selected so that operation is

always within the following ranges :

. 5 MHz {typ.) input pulse
. 750 Q {typ.) at Vpp — Vgg

= Fully static operation
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Fig.1 — Logic diagram of CD4040A input pulise shaper and 1 of 12 stages.

Fig.4 ~ - Functionsl diagram.
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MAXIMUM RATINGS, Absolute-Maximurm Values:

STORAGE-TEMPERATURE RANGE (T

stg!

OPERATING TEMPERATURE RANGE (Tp):

PACKAGE TYPES D, F, K, H
PACKAGE TYPE E

DC SUPPLY-VOLTAGE RANGE. (Vpp!

(Vottages reterenced to Vgg Terminal)

FOR T =-55 to +100°C (PACKAGE TYPES D, F, K)

FORT,

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

DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Ty = FULL PACKAGE-TEMPERATURE RANGE (ALL PACKAGE TYPES)
INPUT VOLTAGE RANGE, ALL INPUTS

LEAD TEMPERATURE (DURING SOLDERING):

POWER DISSIPATION PER PACKAGE (Pp):
FOR T 5= —40 to +60°C (PACKAGE TYPE E}
FOR Tp= +60 to +85°C (PACKAGE TYPE £}

Derate Linearly at 12 mW/°C 10 200 mW

—66 to +150°C

—55 to +126°C
—40 10 +85°C

—-05to +15 V

500 mW

500 mW

100 mwW

~0510Vpp 05 V

CD4040A Types

At distance 1/16 * 1/32 inch {159 * 0.79 mm) from case for 10smax. ............. +265°C
STATIC ELECTRICAL CHARACTERISTICS
" Limits st Indicated Temperatures {°C)
e Conditions
Characteristic D, F, K, H Packages E Packuge Units
Vo| ViN|VDD | -85 +25 +125 | —a0 +25 +85
V)| (V)] (V) Typ. | Limit Typ. | Limit
Quiescent Devicel — | — | 5 15 05 | 15 900 50 1 50 | 700
Current, -1 -110 25 1 25 1500 100 2 100 1400 | uA
fuMax. T 45 [ 60 | 25 | 650 | 2000 | 500 { 5 | 500 |5000
Output Voltage:
Low-Level, — 5 5 0 Typ.; 0.05 Max.
voLy - | 10] 10 0 Typ.; 0.05 Max.
High-Level - 0 5 4.95 Min.; 5 Typ. v
VOH| - [ 0 { 10 9.95 Min.; 10 Typ.
Noise Immunity:
Inputs Low, 42| - 5 1.5Min.; 2.25 Typ.
VNLI 2] -] 10 3Min.; 45 Typ.
Inputs High, 08| - S 1.5 Min.; 2.25 Typ. v
VNHI 1 -1 10 3Min.; 45 Typ.
Noise Margin:
Ynputs Low, 45 - 5 1 Min.
9 - 10 1 Min.
VNML v
inputs High, 05| -1 6 1 Min.
VNMH [ 1 -1 10 1 Min.
Output Drive
Current:
N-Channel
(Sink). 05| - | 6 0.22 | 0.36 | 0.145) 0.102 | 0.21 | 0.36 | 0.08 |0.056
IpN Min. [05| — | 10 | 044 j075] 04 0.250| 042 | 0.75 | 0.2 |0.14
P-Channel mA
{Source}: 45| - 5 |~0.15[-0.25| -0.1 | —0.07 | -0.15 | —0.25-0.06 |-0.04
1pP Min. |9.56] - | 10 |-0.03]-05 |-0.25]-0.175] —0.29 | ~0.6 }|-0.15)-0.1
input Leakage
Current, Any Input
ne bl - | —T 15 +10~° Typ., +1 Max. LA

AMBIENT TEMPERATURE (73} * 25°C
TYMCAL TEMP CORFFICIENT AT ALL VALUES OF Vg5 -03%/*C
1 T .
TE - TO - SOURGE YOLTAGE (vgg)+SV [ 1411
s
s
-
3
H
&
% 37
&
z HEHHHH 0.
FEXYes isssmany o
o N
N
I
128 T
sv
o 23 0 15
ORAIN ~ TO ~ SOURCE VOLTAGE Vps}-V
s2cs-282
Fig.5 — Mini output n-ch, !
drain characteristics.
DRAIN- TO - SOWRCE VOLTAGE {¥pg)—V
-is 10 N o
wana: T asmanEays
¥ + sV
T o)
smEsaaw 5 %
EESE=ais T :
: §
A
=
H
LT1IGATE - T0 - SOURCE VOLTAGE {Vgg) i &
Hr SRSbtseus snauis ]
o i
eSS AREREEAREmaBSRE NSRRI H
1T NS GANNESSUSREREAN]
sAsdadusERARENESA:
SE=RuEsAdasssssaansvaan:
AMEIENT TEMPERATURE (To) 25°C B
TYPICAL TEMR COEFFICIENT AT ALL VALUES OF Vg« -03%/°C
s203-21903

Fig.6 — Minii output p-ch
drain characteristics.

§

&

8

3

\NBIENT TEMPERAYURE (T4 e 25°C

TYPICAL TEMPERAYURE COEFFICIENT
AT ALL VALUES OF vppr+ 03 %/%C

° 20 ) 3

LOAD CAPACITANCE (€| }—oF

PROPASATION DELAY TIME (15, 8 py y}—™

100

9208250
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CD4040A Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta =25°C, Input t,, ty =20 ns,

10f LMUKNT TE RAT 17:)1!25167 F - ‘i_r«_‘
CL=15pF,RL=200kQ |, OF T 1] “E
) 1 - o
LIMITS ¥ "’Li
Test Conditions ] 511+
Characteristic D, F,K,H € Units §
Vop Packages Package H
(V) | Min. [Typ. ] Max. Min.l Typ.lMax. g
3 1l
Input-Pulse Operation % o LA L ik
p— o
Propagation Dela I e “;::lzl:l:%.iﬁﬁﬂ—ﬂ‘r{
T Y 5 | — [ as0] 900| — |4s0] 950 * I
‘me. ns i 0 102 10* 10*
PLH, tPH L. 10 - 2251 450 - 225 | 475 INPUT FREQUENCY (1) —kHz o
Transition Time, 5 — 150 300 — | 150] 350 Fig.9 — Typical dissipation characteristics.
n
YTHL, TTLH: 0| — | 750 —[75]15] ™
Maximum Input-Pulse 5 1.5 | 25 - 151 25 -
MHz
Frequency, fo 10 4 6 _ 4 6 —
Minimum Input-Pulse 100 KH 5 — 200 ] 400 — 200] 500
Width, ty SO T s [0 [ = [ 5[ azs | ™ IR i
Input-Pulse Rise & 5 - -] 15 -1 - 15 37 HH qisE !
> an INS1 i
Fall Time, g, tiph 10 | - -7 =175 ™ E‘ Esetnicas t
Average Input & o T
Capacitance, C; Any Input - 5 - -8 - pF § I
w e
Reset Qperation g H T
Propagation Delay 5 | - Js00 1000 [~ Tso0 J1250] 5 i i
Time, tpHL" 10 | — | 250 [500 | — |250 | 600 z t : i
Minimum Reset 5 | - 1s00]1000] - [s00 [1250] ST A H L
Pulse Width, ty, 10 { — | 250|500 | — |250 [ 600 SUPBLY VLTS Voo) s2c5-27344m1
Fig.10 — Typical input-pulse frequency
® Measured from the 50% level of the negative & Maximum input rise or fall time for func- vs. supply voltage.
input pulse edge to the 50% level of either tional operation.

the positive or negative edge of the Q1 out- " Measured from the positive edge of the re-
put (pin 9); or measured from the nega- set pulse to the negative edge of any output
tive edge of Q1 through Q11 outputs to Q1 to Q12).

the positive or negative edge of the next

higher output.
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