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CMOS 8-Stage
Static Shift Registers

High-Voitage Types (20-Volt Rating)
CD4014B:

Synchronous Parallel or

Serial Input/Serial Output

CD4021B:

Asynchronous Parallel Input or
Synchronous Serial Input/Serial Output

@ CD4014B and CDA4021B series

types are 8-stage parallel- or serial-input/ser-
ial output registers having common CLOCK
and PARALLEL/SERIAL CONTROL inputs,
a single SERIAL data input, and individual
parallel “JAM” inputs to each register stage.
Each register stage is a D-type, master-slave
flip-flop. In addition to an output from stage
8, Q" outputs are also available from stages
6 and 7. Parallel as well as serial entry is
made into the register synchronously with the
positive clock line transition in the CD4014B.
in the CD40218B serial entry is synchronous
with the clock but parallel entry is asyn-
chronous. In both types, entry is controlled
by the PARALLEL/SERIAL CONTROL in-
put. When the PARALLEL/SERIAL CON-
TROL input is low, data is serially shifted
into the 8-stage register synchronously with
the positive transition of the clock line. When
the PARALLEL/SERIAL CONTROL input
is high, data is jammed into the 8-stage
register via the parallel input fines and syn-
chronous with the positive transition of the
clock line. In the CD40218, the CLOCK
input of the internal stage is “forced’’ when
asynchronous parallel entry is made. Register
expansion using multiple packages is per-
mitted.
The CD4014B and CD4021b 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).
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CD4014B, CD4021B Types

Features:

& Medium-speed operation . . . 12 MHz (typ.} clock

rate at Vpp—Vgg =10V
® Fully static operation

= 8 master-siave flip-flops plus output
buffering and control gating

® 100% tested for quiescent current at 20 V

8 Maximum input current of 1 uAat 18 V
over full package-temperature range;
100 nA at 18 V and 25°C
® Noise margin (full package-temperature
range}= 1VatVpp=5V
2VatVpp=10V
25VatVpp=15V

® Standardized, symmetrical output characteristics

5-V, 10-V, and 15-V parametric ratings

® Meets all requirements of JEDEC Tentative
Standard No. 13B, “Standard Specifications
for Description of ‘B’ Series CMOS Devices”’
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FUNCTIONAL DIAGRAM

Applications:

® Parallel input/serial output
data queueing

® Parallel to serial data conversion
® General-purpose register

RECOMMENDED OPERATING CONDITIONS AT Tp =259C, Unless Otherwise Specified
For maximum reliability, nominal operating conditions should be selected so that operation

is always within the following ranges.

LIMITS
CHARACTERISTIC Vpbb UNITS
{V) Min. Max.
Supply-Voltage Range (T 5 = Full _ 3 18 v
Package-Temperature Range)
5 180 -
Clock Pulse Width, tw 10 80 - ns
15 50 —
5 — 3
Clock Frequency, fo 10 — 6 MHz
15 — 8.5
Clock Rise and Fall Time, 150 - ::
t,CL, tCL 5 B e ke
Set-up Time, tg:
Serial Input 5 120 -
(ref. to CL) 10 o - ns
15 60 —
Parallel Inputs 5 80 -
CcD4014B 10 50 - ns
(ref. to CL) 15 40 -
Parallel Inputs 5 50 —
CD4021B 10 30 - ns
{ref. to P/S) 15 20 -
Parallel/Serial Control 5 180 -
CD40148 10 80 - ns
{ref. to CL) 15 60 -
Parallel /Serial Pulse Width, 2 190 B
tyy (CD4021B) . ot - "
Parallel/Serial Removal Time, 150 5‘8‘8 : ns
trem (CD40218B) 15 100 _
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CD4014B, CD4021B Types
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Fig. 1 — Logic diagram for CD40148.

i e

* ALL INPUTS ARE PROTECTED
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TRUTH TABLE — CD4014B
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Fig. 2 — Logic diagram for CD40218.
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CD4014B, CD4021B Types.

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp) - :
Voltages referenced oV TeMINAI .....uu oottt iers e eanannas -0.5V to +20V

INPUT VOLTAGE RANGE, ALLINPUTS ... ... it -0.5V1io Vpp +0.5V
DC INPUT CURRENT, ANY ONEINPUT ...ttt ittt i, .. £10MA
POWER DISSIPATION PER PACKAGE (Pp):

ForTp = -559C to +100°C -

AMBIENT TEMPERATURE (Tp)s28°C

4
ssens
sand
ax

OUTPUT LOW {SINK] CURRENT (14, } ~mA

ForTA = +100°C to +125° : asisdiiis:

DEVICE DISSIPATION PER OUTPUT TRANSISTOR o EAA
FOR T = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) .. .................... 100mW S

OPERAIWQJEMPERAYDRERANeenA).....................................’ ..... -559C to +125°C 2

STORAGE TEMPERATURE RANGE (Tgg) -... : -850C to +150°C P : :

LEAD TEMPERATURE (DURING SOLDERING): DRAIN-TO-SOURCE VOLTAGE tVpsI =~V
Atdistance 1/16 + 1/32 inch (1:59 £ 0.79mm) from case for 10S MaX ..............eunerenn. e +265°C Fig. 3 — Typical output low (sink | current

: characteristics.
AMBIENT TEMPERATURE (Ta)=23°C
T
i
3
= 25 GATE~TO- SOURGE VOLTAGE (Vgs)#18V 1111
STATIC ELECTRICAL CHARACTERISTICS g B
. N N . : ' : ; 7sbHT 0
CHARAC- " CONDITIONS - 'LIMITS AT INDICATED TEMPERATURES (°C) |, : s
TERISTIC | . - HHgAH
| 2 za: :!
Vo | Vin|VpD *25 S 8 :
v}’ {v) | (v)| -86 | —40 +85 [+125 |Min. | Typ. |[Max. A
. ORAIN-TO-SOURCE VOLTAGE {Vpg)-—V
. - 05| 5 5 5 150 150 | — 0.04 5 , . s

Quiescent Fig. 4 — Minimum output low (sink) current
Device - 0,10 10 10 10 300 300 | — 0.04 10 uA characteristics.
f;ge';;; ‘ - lois{ 15 20/ 20| e00[ e00| - 0.04 | 20 ORAIN- 7O~ SOURCE YOLTAGE (Yog1v

- |0201 20 100] 100]| 3000j 3000 - | 0.08| 100 T YT (S
0.4 05| 5! osa| 061 042] 036 051 1| - SATE-7O-SOURCE VOLTAGE (Ygg)+-5V i

Output Low <
{Sink) Current] 0.5 0,10| 10 16{ 15 11 09| 131 26| - g
‘oL Min. 15 |o1s[ 15| a2 a| 28] 24 34 e8] - i

4. -0. —-0.61 | —0.42| -0. - - - 0 g et 20§

Output High 6 05| 5 |-0.64]{-06 0.42(-0.36 [-0.51 1 mA oy
(Source) 25 05| 5 -2} -1.8| -13|-115]| —16] -3.2| - i =§
fu"eM“i"; 95 |o010| 10| -16] —15] —1.1| —09| 13| -26| - | a " |
O™ 35 [o015| 16 | 42| 4| —28| —24| —34| 68| - 5

3

Output Voltage:}—— 05| 5 0.05 - 010.05 ;
Low-Level, - 0,10 10 0.05 - 0]0.05
\") Max. Fig. 5 — Typical output high {source) current

oL - 0,15 1‘;” 0.05 ks 0[0.05 \Y) charscteristics.

Oc‘t)r,lwtjat N - a.5 5 4.95 - © 4.95 5| - ORAIN-TO-SOURCE VOLTAGE (Vpgl—V
High-Ee;lel, — 0710110 9.95 9.95 L bl """‘“"L‘ ; T is.'f. ,i %ﬂﬂﬁﬁw r
Von Min. - fo1s| 15 14.95 1495 15| — BRS¢

0545 - 5 1.5 — N 3

Input Low - g
Voltage 1,9 - | 10 3 - - z
ViLMax. hs135] - |15 a N N " Cov , 3

4 1‘, §

Input High 0545 - 5 35 35 - - i H
Voltage, 1,9 - 10 7 7 — — YV _§
VinMin. 78338 — |15 1 n[ - - T 5
nputCurrent | _ 1018 |18 201 | 201 | £1 | #1 | - [t10°5|20.1|uA °

IN Max. 92cs-2832182
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Fig. 6 — Minimum output high {source) current
characteristics.
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CD4014B, CD4021B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at TA=25°C, Input t,,4=20 ns,
C =50 pF, Ry =200 K2 ¥
TEST 3
CONDITIONS LIMITS 5
CHARACTERISTIC Vpp UNITS £
v) Min. Typ. Max. ¥
. 2,
. ) 5 - 160 320 g
P
:opaga:uon Delay Time, 10 N 80 160 ns g
PLH: tPHL 15 - 60 120 E
- . 5 - 100 200
T
:ansutt:n Time, 10 _ 50 100 ns
THE TTLH 15 — 40 80 LOAD CAPACITANCE (G}~ pF
. 5 3 6 - " . e ' secs-aense
Maximum Clock Input 10 6 12 MHz Fig. 7 — Typical transition time as a function of
Frequency, f cL - load capacitance.
15 8.5 17 -
Minimum Clock Pulse 150 B gg 18?)0 . ' AMBIENT TEMPERATURE {1y =23+
Width, ty 15 _ 25 50 ;
)
Clock Rise and Fall Time, 3) B - :: . E;
t,CL, t;CL* H e
15 - — 15 = T Voo T
Minimum Set-up Time, t: 5 - 60 120 2 FSOrPL et
Serial Input 10 - 40 80 ns ! i H iis
{ref. to CL) 15 - 30 60 < FHH H sgssssaassattios
H : v
Parallel Inputs 5 - 40 80 % i
CD4014B 10 - 25 50 ns : T 5
{ref. to CL) 15 - 20 40 CAPACITANCE TELI™OF s 2oen
Paralle! Inputs 5 - 25 50 Fig. 8 — Typical propagation delay time as a
CD4021B | 10 = 15 30 ns function of load capacitance.
(ref. to P/S) ’ 15 _ 10 20 5’: AMBIENT TEMPERATURE (Ty)e25°C
Parallel/Serial Control 5 - 90 180 . [TIAY
CD40148 10 - 40 80 ns % m,’ @'_\ 7 .
(ref. to CL) 15 - 30 60 54 TS A
- N v,
Minimum Hold Time, ty: 5 = - 0 . AL
Serial In, Parallel In, 10 - - 0 ns e fg =
Parallel/Serial Control : 16 - - 0 § . q’:r/, A
Minimum P/S Pulse Width, 5 - 80 160 SNEDIAD ST
twH 10 - 40 80 ns e ——curs00F
{CD4021B) 15 - 25 50 UL 8"
Minimum P/S Removal Time, 5 - 1 140 280 ° ] < v ]
| 10 102 10% [
tREM 10 - 70 140 ns CLOCK INPUT FREQUENCY (fg )~kMx
CD4021B (ref. to CL) 15 - 50 100 Fig. 9 — Typical dynamic power dissi s2cs-20871
Average Input Capacitance, C; Any Input . 5 75 pF as a function of clock input ;requancy.
* If more than one unit is cascaded t,.CL should be made less than or equal to the sum of the transition SO0, F
time and the fixed propagation delay of the output of the driving stage for the estimated capacitive load.
el @i
L ;=C|. 3 14— O.I,F;
= ‘s T 7Y
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Fig. 10 — Dy ic power dissipation test circuit.
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- o @ SEQUENTIALLY,
-] Lo B s - TO BOTH Vpg AND Vg
] o~ - CONNECT ALL UNUSED
NPUTS TO HER
) e ' o OR Ves
TEST ANY COMBINATION Vsg
OF (NPUTS
27441R1
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Dimensions and pad
layout for CO40148H
({CD4021BH is identical}

00000000000

Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.
Grid gradustions are in mils (10~ 3 inch).
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