CMOS 21-Stage Counter

The RCA-CD4045A is a timing circuit con-
sisting of 21 counter stages, two output-
shaping flip-flops, two inverter output
drivers, three 5.5-V zener diodes (providing
transient protection at 16.5 V), and input
inverters for use in a crystal oscillator. The
CD4045A configuration provides 21 flip-
flop counting stages, and two flip-flops for
shaping the output waveform for a 3.125%
duty cycle. Push-pull operation is provided
by the inverter output drivers.

The first inverter is intended for use as a
crystal oscillator/amplifier. However, it may
be used as a normal logic inverter if desired.
A crystal oscillator circuit can be made less
sensitive to voltage-supply variations by the
use of source resistors. In this device, the
sources of the p and n transistors have been
brought out to package terminals. If external
resistors are not required, the sources must
be shorted to their respective substrates (Sp
to Vpp. S, to Vgg). See Fig. 3.

These types are supplied in 16-lead 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).

Applications:

B Digital equipment in which ultra-low
dissipation and/or operation using a
battery source are primary design
requirements.

W Accurate timing from a crystal
oscillator for timing applications
such as wall clocks, table clocks,
automobile clocks, and digital
timing references in any circuit
requiring accurately timed outputs
at various intervals in the counting
sequence.

B Driving miniature synchronous motors,
stepping motors, or external bipolar
transistors in push-pull fashion.

MAXIMUM RATINGS, Absolute-Maximum Values:

STORAGE-TEMPERATURE RANGE (Tgg) . . . . . .

OPERATING-TEMPERATURE RANGE ({Ta):
PACKAGE TYPES D, F, K, H
PACKAGE TYPE E

POWER DISSIPATION PER PACKAGE (Pp):
FOR Ta= ~40 to +60°C (PACKAGE TYPE E)
FOR Ta= +60 to +85°C (PACKAGE TYPE € )

FOR T, = -55 to +100°C (PACKAGE TYPES D, F, K)
FOR T4 = +100 to +126°C (PACKAGE TYPES D, F, K)

....................... —66 10 +150°C

....................... ~55 10 +125°C
....................... —40 1o +85°C

....................... —05t0+15 V

DEVICE DISSIPATION PER OUTPUT TRANSISTOR
FOR Ta= FULL PACKAGE-TEMPERATURE RANGE (ALL PACKAGE TYPES} . . . ... ... 100 mW

INPUT VOLTAGE RANGE, ALL INPUTS . . . . ...

LEAD TEMPERATURE (DURING SOLDERING):

........ “iiiii..... ~05t10Vpp 05V

At distance 1/16 1/32 inch (1.59 20.79 mmj fromcasefor fOsmax. . . .. . ... .. ..... +265°C

RECOMMENDED OPERATING CONDITIONS at Tp = 25°C, Except as Noted.
For maximum reliability, nominal operating conditions shouid be selected so that

operation is always the following rang
LIMITS
D FKH £
v (AT
CHARACTERISTIC DD Packagos Package UNITS
V) "Min. Max. | Min. | Max.
Supply-Voltage Range {For Ta=Full 3 12 3 12 v
Package-Temperature Range)
Input-Pulse Width, t 5 115 - 140 -
w 10 | 60 - || - ns
| t-Pulse F , f 5 dc 44 dc 3.5
PputPulse Prequency. 10 | dc |85 | a | 65 [ M=
Input-Pulse Rise or Fall Time, t,¢, t;p 1% : :g : :g us
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Features:

B Microwatt quiescent dissipation . . .. ..
2.5 uW (typ.) @ VDD =5V,

10 W (typ.) @ VDD =10V
® Very low operating dissipation . .....
1mW (typ.); @ Vpp =5V, f¢=1MHz
® Output drivers with sink or source
capability . .. ...
7mA (typ.) @V =05V,
Vpp =5V (sink)
5mA (typ)@ Vg =45V,
Vpp =5 V (source}

8 Medium speed {typ.) ... ..
fp=5MHz @ Vpp =5 V
f¢=10MHz @ Vpp =10V

M 16.5 V zener diode transient protection
on chip for automotive use

B Quiescent current specified to 15 V

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

¥ 1.V noise margin (full package-temper-
ature range)

NOTE 1: To minimize power dissipation in the
zener diodes, and to ensure device
dissipation less than 200 mw, a 150
current-limiting resistor must be placed
in series with the power supply for
Vbbb >13v.

NOTE 2: Observe power-supply terminal connec-

tions, Vpp is terminal No, 3 and Vgg is
terminal No. 14 (not 16 and 8 respec-
tively, as in all other CD4000A Series
16-lead devices).
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CD4045A Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Ty = 25°C, Input t, ,t; = 20 ns,
Cy = 15 pF, Ry_ = 200 k2

LIMITS
TEST
D,F K H E
CHARACTERISTIC | CONDITIONS Packages Package uNITS
\'
(3? Min. | Typ. | Max. | Min. | Typ. |Max.
Propagation Delay Time: 5 - 22 {44 - | 22155
¢toy or y+d out s
tPLH . tPHL 10 - |12|24] - 1.2 | 33
Transition Time: 5 — [450 [ 800 | - 450 | 900 ns
TTHL - ITLH 10 — | 375|650 | — | 375|750
Maximum Input-Pulse 5 44 | 5 - ]135]| 5 -
Frequency, f, MHz
«'m¢ 10 85|10 - |es[10] -
Minimum Input-Pulse 5 — 11001118 — {100} 140
Width, tw ns
10 — | 50}|160| — | 80|75

Input-Pulse Rise & Fall 5 — — 15 — - 15
Time; 1,6, ted 10| -|-Jw|l=-|-]w|*®
Average Input

Capacitance, Cy Any Input - 5 - — 5 — oF

COMPONENT VALUES
AND TYPICAL OSCILLATOR
CURRENTS
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Fig. 3 — CD4045A and outboard components in a typical 21-stage counter application.
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CD4045A Types

STATIC ELECTRICAL CHARACTERISTICS §
. %
Conditi Limits at Indicated Temperatures (°C) 2
WHONS ("D, F, K, H Packages E Package Units H
Characteristic 125 i g
Vo [VIN|VDD|_ggt*25_ 1,175| 40 1 +85 §
V) | (W) ] (V) Typ.| Limit Typ.| Limit -
Quiescent Device | — | — | 65 | 15]0.6| 15 (900 |50 1 | 50 |700 g
CurrentipMax. | — | — 1101251 1 { 26 {1500{100! 2 | 100 {1400| MA s
— 1 —[15]s0] 1| s0 [2000j500] 5 |500 [5000 3
Output Voltage: - 5 |5 0 Typ.; 0.05 Max. > ot n B I S S
Low-LeveI, SUPPLY VOLTAGE {vppi—V
s2cs- 20985
VoL - j10]10 0 Typ.; 0.05 Max. \ Fig. 8 — Typical propagation delay ((y to
High Level — 0 5 4.95 Min.; 5 Typ. yorytdoutlvs Vpp.
VoH - jo]10 9.95 Min.; 10 Typ.
Noise Immunity: (4.2 - 5 1.5 Min.; 2.26 Typ.
Inputs Low,
VNL 9 1 -1]10 3 Min.; 4.5 Typ. v B
Inputs High 08| — 5 1.5 Min.; 2.25 Typ. 15
VNH 1 - 110 3 Min.; 4.5 Typ. —:
Noise Margin: 45 | - 5 1 Min. I3
Inputs Low, - s
VNML 8| —-]10 1 Min. v 5
Inputs High, 05| — 5 1 Min. §
VNMH 1 | -]10 1 Min. & SRR
AMBIENT TEMPERATURE (Tj)e25°C
Output Drive B ":"i‘.tﬁ:.';’gsggsﬁ__vl“l‘zsi‘i"w
Current: LOAD CAPACITANCE (CLV—0F 000,
n-Channel Fig. 8 — Typical transition time vs Cy.
(Sink) 05— 5 44| 7 |35]25{22(7[18]13
IpN Min.
05| - 1106911 |565]| 3935|1128 2
Channel mA
e 45) — | 5 |-3.1 -5|-25|-1.8]-1.6] -5|-1.3|-09
(Source): £
IpP Min. 95 - | 10 |-5.6| -9 |-45] -3.2|]-2.8] -9|-23[-16 i
Input Leakage Any Input :
Current, - | =115 +10™5 Typ., 21 Max. HA 14
L. iH H
Zener Breakdown Min.}13.3] — [13.56] 13.7]13.3] — | 135|136 E.
Voltage, V(gryz |1-100pA[Typ.] - J165] — | — |~ 165 — | - | v i
Max.{17.8] — 18 118.2|17.8| — | 18 118.1 §
i
[3 [] 10 12 4 13
SUPPLY VOLTAGE (Vpp) —v
P2AS-27478
Fig. 10 — Typical maximum input-pulse
frequency.
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Fig. 17 — Quiescent-devica-current Fig. 12 — Noise-immunity test circuft. Fig. 13 ~ Input-leakage-current test circuit.

test circuit.
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