CD4015A Types

CMOS Dual 4-Stage Static Shift Register

With Serial Input/Parallel Output

The RCA-CD4015A consists of two identical,
independent, 4-stage serial-input/parallel-
output registers, Each register has indepen-
dent CLOCK and RESET inputs as well as
a single serial DATA input. ““Q” outputs are
available from each of the four stages on
both registers. All register stages are D-type,
master-slave flip-flops. The logic level pre-

Resetting of all stages is accomplished by a
high level on the reset line. Register expan-
sion to 8 stages using one CD4015A package,
or to more than 8 stages using additional
CDA4015A’s is possible.

These types are supplied in 16-lead her-
metic dual-in-line ceramic packages (D and
F suffixes), 16-lead dual-in-line plastic

packages (E suffix), 16-lead ceramic flat
packages (K suffix), and in chip form (H
suffix).

sent at the DATA input is transferred into
the first register stage and shifted over one
stage at each positive-going clock transition.

MAXIMUM RATINGS, Absolute-Maximum Values:
STORAGE-TEMPERATURE RANGE (Tstg) ............................ -65 10 +150°C
OPERATING-TEMPERATURE RANGE (T, ):

PACKAGETYPES D, F. K. H . . e -65 10 +125°C

PACKAGE TYPE E . ... ittt i -40 to0 +85°C
DC SUPPLY-VOLTAGE RANGE, (Vpp)

(Voltages referenced to Vgg Terminal), . . . . . ... e -05t0 +18V
POWER DISSIPATION PER PACKAGE (PD)

FOR Tp = -40t0 +60°C (PACKAGETYPE E) .. ... . ... ... ... 600 mW

FOR T, = +60to +85°C (PACKAGE TYPE E} .. ... ... Derate Linearly at 12mW/°C to 200 mW

FOR Tp = -55t0 +100°C (PACKAGE TYPES D, F,K) . .. ... .o 500 mW

FOR Tp = +100 to +125°C (PACKAGE TYPES D, F, K) . | | .Derate Linearly at 12 mW/°C to 200 mW

DEVICE DISSIPATION PER QUTPUT TRANSISTOR

FOR T4 = FULL PACKAGE-TEMPERATURE RANGE (ALL PACKAGE TYPES). . . . 100 mW
INPUT VOLTAGE RANGE, ALLINPUTS . . . .. . . ... i -0.51t0 Vpp Y05V
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 + 1/32 inch {1.59 + 0.7 mm) from case for 10s max. . . ... .. ... +265°C

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 Vpp| D,FKH € UNITS
(vi | PACKAGES | PACKAGE
MIN. | MAX. | MIN. | MAX.
Supply-Voltage Range (For T = Full 3 12 3 12 v
Package-Temperature Range)
" 5 350 - 500 -
Data Setup Time, tg 10 20 _ 100 _ ns
. 5 500 - 830 -
Clock Pulse Width, ty 10 175 _ 200 _ ns
5 dc 1 de 0.6
Clock Input Frequency, fo 10 de 3 de 25 MHz
R . N 5 - 15 - 15
Clock Rise and Fall Time, t,CL, ,CL"| . _ 5 _ 5 us
. 5 500 - 830 -
Clock Reset Pulse Width, ty 10 175 _ 200 _ ns

*1f more than one unit is cascaded t;CL should be made less than or equal to the sum of the transition time
and the fixed propagation delay of the output of the driving stage for the estimated capacitive load.
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CDA4015A
FUNCTIONAL DIAGRAM

Features:

® Medium speed operation. . ... ...... .
5 MHz (typ.) clock rate at Vp,
—Vgg = 10V

8 Fully static operation
® 8 masterslave flip-flops plus output
buffering

8 Quiescent current specified to 15 V

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

® 1.V noise margin (full packag pera-
ture range)

Applications:

" Serial-input/parallel-output data queueing
m Serial to parallel data conversion

® General-purpose register
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Fig. 1 — Truth table.
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Fig. 2 — Typical clock input frequency
vs. supply voltage.
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‘ STATIC ELECTRICAL CHARACTERISTICS

CD4015A Types
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Fig. 4 — Typical transition time vs
load capacitance,

LIMITS AT INDICATED TEMPERATURES (°C)
CONDITIONS [ 5 "¢ '« H PACKAGES E PACKAGE
CHARACTERISTICS UNITS
V, + +25
o |Vin{Voo 56 26 — +125 | -40 +85
V) fiv)] (v} TYP. | LIMIT TYP. ILIMIT
- - 5 5 05 5 300 50108 50 700
Quiescent Device ™15 07T T 1 | eoo| 100 | 1 | 100 | 1400 wA
Current, lL Max.
- - 115 50 1 50 | 2000] 500 5 500 | 5000
Output Voltage: _ .
Low Level, 5 5 0 Typ.; 0.05 Max
- 10 11 .; 0.05 M
VoL 0 0 Typ.; 0.05 Max v
High Leve! - 0 4.95 Min_; 5 Typ.
Vou -1 010 9.95 Min.; 10 Typ.
Noise Immunity: L
inputs Low, 4.2 5 1.5 Min_; 2.25 Typ.
VNL - |10 3 Min.; 4.5 Typ. v
Inputs High 08| — 1.5 Min_; 2.25 Typ.
VYNH 1 [ -0 3Min.; 4.5 Typ.
Noise Margin: 45| - 1 Min.
Inputs Low,
VML - |10 1 Min. v
Inputs High, 06} — 1 Min.
VNMH 1 [ =T 1 Min.
Output Drive
Current:
N-Channel
{Sink}, 05| — 5 015 | 03 0.12 [ 0.085] 0.072] 0.3 0.06 | 0.05
ipN Min. 05 —~ 110103105 0.25 (0.175| 0.12 | 0.5 0.1 0.08
P-Channel mA
(Source}: 45| ~ 5 |-0.1 |-0.16 [-0.08 |-0.055[-0.06 [-0.16 |-0.05 |-0.04
IDP Min. 95| — |10 |-0.25 [-0.44 }-0.20 |-0.14 }-0.12 {-0.44 |-0.1 l0.08
Input Leakage Any Input
Current,
\ : .
UTRL] -] =11 +107° Typ., +1 Max.
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Fig. 6 — Logic disgram.

POWER DISSIPATION/ PACKAGE (Pp) - p W

10¢ [AMBENT TEMPERATURE (T,1:25°C T i ’
ALTERNATING "0° ! !

el “i 5
o AND “1° PATTERN i P78

L L e

T
e

o o 222
Ll

Vet

10? Vab,
= - 3 H—

> 1+ + 1

LoD € (L )"130F
—— = Gy "30pF

T T ITI0 I
z 3

)
10
INPUT CLOCK FREQUENCY f1ci ) — MMz

[
s2¢3-17908m3
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CD4015A Types

DYNAMIC ELECTRICAL CHARACTERISTICS
at T4 =25°C, Input t,, ty=20 ns, Cy = 15 pF, Ry =200 kQ

TEST LIMITS
CHARACTERISTIC | CONDITIONS D,F,K,H E UNITS
v PACKAGES PACKAGE
(3? MIN. l TYP.J MAX. Mm.lwp.kmx.
CLOCKED OPERATION
i I
Pro.pagatlon Delay 5 _ 300 | 750 _ 200 | 1000
Time; : ns
TpLH- TPHL 10 | — | 100} 225| — | 100]| 300
Transition Time; 5 - 150 | 300 - 150 | 400
ns
UL TLH 10 - 75| 125 - 75| 150
Minimum Clock Pulse 5 - 200 | 500 - 200 | 830
. ns
Width, tyy 10 — [ 100] 175] — | 100 200
Ctock Rise & Fall 5 - - 15 - - 15
. . » S
Time; t,CL, t,CL 10 N 5| - | - 5] *
Minimum Data Set- [ — 100 | 350 - 100 | 500
. ns
up Time, tg 10 - 50| 80| - 50| 100
Maximum Clock 5 1 251( — 06| 2581 -
Input Frequency, MHz
f 10 3 5| — | 25 s8] -
CL
Average tnput
Capacitance, Cl - 5 - - 5 - pF
RESET OPERATION
Propagation Delay 5 - 300 | 750 - 300 | 1000
- ns
Time, TpHL 10 ~ | 100] 2258] - | 100| 300
Minimum
Reset Pulse Width 5 | - |00/ 500) - |200]8%0}
ty 10 - 100 | 175 - 100 | 200

*If more than one unit is cascaded trCL should be made less than or equal to the sum of the transition time and

the fixed propagation delay of the output of the driving stage for the estimated capacitve load.
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Test performed with the following

sequence of ““1's" and “0's"

Fig. 9 — Quisscent-device-current

test circuit.
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Fig. 7 — Noiss-immunity test circuit.
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Fig. 8 — Input-leakage-current test
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