CD4014B, CD4021B Types

CMOS 8-Stage
Static Shift Registers

High-Voltage Types {20-Voit Rating)
CD4014B:

Synchronous Parallel or

Serial Input/Serial Output

CD4021B:
Asynchronous Parallel {nput or
Synchronous Serial Input/Serial Output

The RCA-CD4014B and CD4021B series
types are 8-stage parailel- 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 CDA40148B.
In the CD4021B 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 lines and syn-
chronous with the positive transition of the
clock line. In the CD4021B, 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 (D and F suffixes), 16-
tead dual-in-line plastic packages (E suffix),
16-lead ceramic flat packages (K suffix),and
in chip form (H suffix).
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TERMINAL DIAGRAM
CD4014B, CD40218

Features:

® Medium-speed operation . . . 12 MHz (typ.) clock

rate at Vpp—Vss = 10 v
m Fully static operation

® 8 master-slave flip-flops plus output
buffering and control gating
100% tested for quiescent current at 20 V

Maximum input current of 1 yAat 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

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

# Meets alt requirements of JEDEC Tentative
Standard No. 13A, ““Standard Specifications
for Description of ‘B’ Series CMOS Devices”

Standardized, symmetrical output characteristics
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C€D4014B, €CD40218
FUNCTIONAL DIAGRAM

Applications:

® Parallel input/serial output
data gueueing

u Parallel to serial data conversion

® General-purpose register

RECOMMENDED OPERATING CONDITIONS AT Ty = 250(, Unless Otherwise Specified
For maximum reliability, nominal operating conditions should be selected so that operation

is always within the following ranges.

LIMITS
CHARACTERISTIC Vpp UNITS
v) Min Max.
Supply-Voltage Range (T p = Full _ 3 18 v
Package-Temperature Range)
5 180 -
Clock Pulse Width, tyy 10 80 — ns
15 50
5 - 3
Clock Frequency, fop 10 — 6 MHz
15 — 85
Clock Rise and Fall Time, 150 B ::
t,CL. t;CL 5 - 5 ke
Set-up Time, tg:
Serial Input 5 120 -
(ref. to CL) 10 80 B n
15 60 —
Paraliel Inputs 5 80 -
CD40148B 10 50 - ns
{ref. to CL) 15 40 -
Paraltel Inputs 5 50 -
CD4021B 10 30 — ns
(ref. to P/S) 15 20 —
Parallel/Serial Controf 5 180 -
CD40148B 10 80 - ns
{ref. to CL) 15 60 -
Parallel/Serial Pulse Width, 1% 1:00 - ns
tyy (CD4021B) 15 50 _
Parallet/Serial Removal Time, 150 fig B ns
tREM (CD40218B} 15 100 _
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CD4014B, CD40218B Types
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Fig. 2 — Logic diagram for CD40218B.

95



CD4014B, CD4021B Types

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)

(Voltages referenced to Vgg Terminal) ..............ooiiiviiiniiiiiiian it -0.5t0+20V
INPUT VOLTAGE RANGE, ALL INPUTS . -05toVpp *05V

|

AMBIENT TEMPERATURE (Ta)225*
4

8

T
L
3
DC INPUT GURRENT, ANY ONE INPUT ..ottt itenr e nneeeeenenieaaes £10 mA .
POWER DISSIPATION PER PACKAGE (Ppy): £ B
For Ty = -4010 +60°C (PACKAGE TYPE E) ......ouviinniriinsiriiisenraseerinrenns e 500 mW Z2
For TA = +80 to +85°C (PACKAGE TYPEE) ......ccccvvivnnnns Derate Linearly at 12 mW/°C to 200 mW % H
For Tp = 6610 +100°G (PACKAGE TYPES D, F, K) ..ot iissiitaaemaneesriiinine e 500 mW x
For T, = +100 to +125°C (PACKAGE TYPES D, F,K) .......... Derate Linearly at 12 mW/°C to 200 mW h
DEVICE DISSIPATION PER OUTPUT TRANSISTOR: g
For T, = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) «...........cooooovn 100 mW 2 SYTHT
OPERATING-TEMPERATURE RANGE (T): TR
PACKAGE TYPES D, Fy K, H < e e neonenteieeieie et aae e enes -56 to +125°C ° 3 orreor ey
PACKAGE TYPE E 4010 +85°C DRAIN-TO-SOURCE VOLTASENOSI ™Y saen-zaauwms
STORAGE TEMPERATURE RANGE (Tgtg) - -.vvvenvrerneereniiinineiiaiiieeiinns -65 to +150°C Fig. 3 — Typical output low (sink) current
LEAD TEMPERATURE (DURING SOLDERING): characteristics.
At distance 1/16+1/32 inch {1.59£0.79 mm) fromcase for 10smax. .........cccovviiiiiinnns +265°C
[ TAMBIENT TEMPERATURE (T41s25°C
T
H JSE3REs8s S oxssEaazant!
] T HH 1 T
3 : : s -
%IZ 32 HH T aTe - Yo- SOURCE VOUTAGE (Vgg)T v
STATIC ELECTRICAL CHARACTERISTICS € :
LIMITS AT INDICATED TEMPERATURES (°C) : £ oy
CHARAC- CONDITIONS | values at -55, +25, +125 Apply to D, F, K, H, Packages | | 3 b
TERISTIC Values at 40, +25, +85 Apply to E Package T 5 H
Vo Vin | Voo +25 S Ehat saet e
(v) (Vi | (V)| -55 | —40 +85 [+1256 |Min. | Typ. |Max. A 5
DRAIN-TO-SOURCE VOLTAGE (Vpsl—V
o - 05| 5 5 5| 150| 150 — 00a| 5 fo 4 i ot ow fsink) e
1t 1g. — Minimum output fow {sin, current
Device - 0,10{ 10 10 10 300 300 | - 0.04 10 uA characteristics,
‘ng!!a;,x _ 0151 15 20 20 600 600 | — 0.04 20 ORAIN-TO-SOURCE VOLTAGE (¥gg)—V
- 0,20| 20 | 100/ 100 | 3000| 3000 | - 0.08 | 100 R e B S PR
Output L 04 0,5 5 0.64| 0.61 042| 036 0.561 1] - SaTE” ACE VOLTAGE (Vs) s ?
utput Low HH %
{Sink) Current| 0.5 0,10} 10 1.6 1.5 1.1 09 1.3 26| - B2
H x
lop Min. 15 lo15] 15 | a2| 4| 28| 24| 34| e8| - §
4. 5 _0.64| -0.61 | —0.42{-0.36 | 0. | - o g
Output High 6 0 5 6 36 |-0.51 1 mA g
(Source) 25 05| 5 -2| -18| -13|-118]| -16] -32| - ]
fu"en;u‘até 95 loiw| 10| 16 15| —11] —09| —13] -26] - i §
O™ M35 [o1s| 15 | -a2| -a| -28 -24| -34| 68| - H
g
lOutput Voltage:} 05| 5 0.05 - 010.05 :
Low-Level, — 0,10 10 0.05 — 0]0.05 sestaarions
v Max. Fig. § — Typical output high {source) current
oL — 0,15 | 15 0.05 - 0]0.05 v characteristics.
0\‘;:3:;9‘3 - 0.5 5 4.95 4.95 5[] - DRAIN-TO-SOURCE VOLTAGE (Vps§)—V
High-Level, - 0.104 10 995 905 101 - e Ffm‘“ﬁ*““l‘_lfb""z"“ wﬁw
Vo Min. - 015115 14.95 1495 16| - G R T 3
e T NS SE NI { it H ’|_
0545] - 5 15 _ N ! ! HH %
Input Low ' T T 2
Voltage 1.9 - |10 3 - - : L : 3
VigMax.  hgi3s| - |15 4 - ~ 4 : 3= 1oy S
\ e Ht 2423 ,{ T e
Input High 0645f - 5 35 35 - | - i i il
Voitage, 1.9 - |10 7 7 N feraMiser gy _§
VipMin. 75335 — | 15 11 1 I s
$asess: &
5
lnput Current | 018 ] 18 |20 | 01 | *1 +1 _ 1+10-%] x0.1| pA H B R FHHT °
"N Max. 92052432182

Fig. 6 — Minimum output high (source) current

characteristics.




CD4014B, CD4021B Types

AMBIENT TEMPERATURE (Tp)e25
DYNAMIC ELECTRICAL CHARACTERISTICS at T5=25°C, Input t,,4=20 ns, i
C.=50 pF, R =200 KQ2 i
TEST 3
CONDITIONS LIMITS £
CHARACTERISTIC Vpp UNITS 5
v) Min. Typ. Max. H
2
. ] 5 - 160 320 5
P:opaga:non Delay Time, 10 _ 80 160 ns §
PLH: tPHL 15 - 60 120 £
- . 5 -~ 100 200
TZ'::“:" :"_'me' 10 - 50 100 ns
T
15 - 40 80 LOAD CAPRCITANGE (Gui—pF
Maximum Clock Input 50 3 6 - MH Fig. 7 — Typical ition time as a function of
Frequency, fo( 15 865 : 3 : z load capacitance.
Minimum Clock Pulse 1‘% - 28 1:(? s AMBIENT TEMPERATURE (1 1:23°C
Width, tw 15 - 25 50
Clock Rise and Fall Time, 150 - : :: s
t,CL, t;CL* K
15 — — 15 e Voo™
N
Minimum Set-up Time, t¢: 5 - 60 120 SUPeL :
Serial Input 10 ~ 10 80 ns #
(ref. to CL) 15 — 30 60 :
Paratle) Inputs 5 - 40 80 :"“
CD40148B 10 — 25 50 ns I 2 sssiais o o
(ref. to CL) 15 — 20 40 CAPACITANCE (C| ) —oF s2cs. 2088
Parallel inputs 5 — 25 50 Fig. 8 — Typical propagation delay time as a
CD40218B 10 — 15 30 ns fi ion of load capacil -
{ref. to P/S}) 15 - 10 20 10°2] AMBIENT TEMPERATURE myyzste 2
Parallel/Serial Control 5 - 90 180 T I 7
CD40148 10 - 40 80 ns % lof I Y%
{ref. to CL) 15 - 30 60 s TS ;o;;f ~
& 4
Minimum Hold Time, ty: 5 - - 1] z T,;.i"'\// A
Serial In, Parallel In, 10 - - 0 ns 5 o ﬂl :
Parallel /Serial Control 15 ~ - 0 8 I R
Minimum P/S Pulse Width, 5 ~ 80 160 g @ g e =18 pF
WH 10 -~ 40 80 ns & = £ o —cp *S0pF
(CD4021B) 15 - 25 50 ‘Zmi o T
Minimum P/S Removal Time, 5 ~ 140 280 = ‘7 —st " ,t_ pear
tREM 10 - 70 140 ns ' cLock INPUT FREQUENCY uc,.»-"ﬁ.
CD40218B (ref. to CL) 15 - 50 100 Fig. 9 — Typical d i dissi 920-29071
- ig. 9 — Typical dynamic power dissipation
Average Input Capacitance, C Any Input - 5 75 pF as a function of clock input frequency.
*if more than one unit is cascaded t, CL should be made iess than or equal to the sum of the transition 800, F
time and the fixed propagation delay of the output of the driving stage for the estimated capacitive load.
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Fig. 10 — Dynamic power dissipation test circuit.
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CD4014B, CD4021B Types
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The photographs and dimensions of each CMOS chip
represent a chip when it is part of the wafer. When the

Dimensions and pad
layout for CD40148BH
(CD40218H is identical)
(2.312-2.514) 1
92CM-29870
Di ions in parenth are in milli and are

waler is separated into individual chips, the angle of
cleavage may vary with respect to the chip face for
different chips. The actual dimensions of the isolated
chip, therefore, may differ slightly from the nominal
dimensions shown. The user should consider a toferance
of —3 mils to +16 mils applicable 1o the nominal
dimensions shown.

derived from the basic inch dimensions as indicated.
Grid graduations are in mils (10~ inch).

Vop OR Vgg-
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Fig. 13 — Input current test circuit.




