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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 OQutput

® CD4014B and CD4021B 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-stave
flip-flop. In addition to an output from stage
8, Q" outputs are also available from stages
6 and 7. Parallel as well as seria! entry is
made into the register synchronously with the
positive clock line transition in the CD4014B.
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 CD40218B, 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-stave flip-flops plus output
buffering and control gating

® 100% tested for quiescent current at 20 V

B Maximum input current of T 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

8 Meets all requirements of JEDEC Tentative
Standard No. 13B, “Standard Specifications
for Description of ‘B’ Series CMOS Devices”
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CD4014B, CD4021B
FUNCTIONAL DIAGRAM

Applications:

® Parallel input/serial output
data queueing

® Parallel to serial data conversion
® General-purpose register

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

is always within the following ranges.

LIMITS
CHARACTERISTIC Vop UNITS
{V) Min. Max.
Supply-Voltage Range (T 4 = 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, 1‘% B ::
1,CL, tiCL b ~ o K
Set-up Time, tg:
Serial Input 5 120 B
{ref. to CL) 10 80 - "
15 60 —
Parallel Inputs 5 80 -
CD4014B 10 50 - ns
(ref. to CL) 15 40 -
Parallel Inputs 5 50 -
CD4021B 10 30 - ns
{ref. to P/S) 15 20 -
Paraltei/Serial Controf 5 180 -
CD40148 10 80 - ns
{ref. to CL} 15 60 -
Parallel/Serial Pulse Width, 150 1:(? - ns
ty (CD4021B} 15 50 _
Parallel/Serial Removal Time, 150 3‘8‘3 : ns
trem (CD4021B) 15 100 _
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CD4014B, CD4021B Types
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Fig. 1 — Logic diagram for CO40148.

SERFAL
INPUT

TRUTH TABLE — CD40148B

SER | PARSER o 3 fpinf 91
€ |'in [conTRot JunTen- Qn
/ x ' oo [ 0
/ X 1 1]o 1 [
/ X 1 o1 ‘o 1

x 1 LI ] ) 1
_/ ] [} x| % o |G
/ 1 o X |x 1 Q1
\ X x x | x O Q,

X = DON'T CARE CASE
NC = NO CHANGE

TRUTH TABLE — CD4021B

PARALLEL/SERIAL
CONTROL

cL

VD

ﬂ Ps
O
“ * ALL INPUTS ARE PROTECTED

BY CMOS PROTECTION

Vss NETWORK .
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CD4014B, CD4021B Types.

MAXIMUM RATINGS, Absolute-Maximum Values: :
DG SUPPLY-VOLTAGE RANGE, (Vpp) - : i
Voltages referanced 10V TOrminal] «..«... ... ...\ ittt -0.5V (o +20V 5 S oot
INPUT VOLTAGE RANGE, ALLINPUTS ..... -0.5Vio Vpp +0.5V z . T
DG INPUT CURRENT, ANY ONEINPUT ..ot e ... £10mMA £ =
POWER DISSIPATION PER PACKAGE (Pp) 3
ForTp = -559C 1o +1009C -, % AN
ForTa = +100% o +125° : & THHEAE
DEVICE DISSIPATION PER OUFPUT TRANSISTOR - oA
FOR T = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) ...................... 100mwW 5
OPERArth-:rEMPERATBRERANGEﬂA).....................................' ..... -550C to +1259C 3
sromemupsmrunenmesu, T PR ST PORTRIN -859C to +150°C Lol , :
LEAD TEMPERATURE (DURING SOLDERING): DRAIN-TO-SOURCE VOLTAGE VoS~V . ey
Atdistance 1/18 & 1732 inch {1:59 + 0.78mm) from case for 108 max ....................... ... +2659C Fig. 3 — Typical output low fsink | current

" characteristics.

AMBIENT TEMPERATURE (T)=25°C

-
E
.
3
E.z‘_ _GATE - TO-SOURCE VOLTAGE (vgs}*15 v 1011
STATIC ELECTRICAL CHARACTERISTICS £, g} £
N ' , . U F H
; ‘ ’ N g o o '
CHARAC- " CONDITIONS - LIMITS AT INDICATED TEMPERATURES (°C) |, 1 HiE 88
TERISTIC | . o s Zw
N 2 2 E aea —d jo)
Vo |Vin|VDD *28 S| g =5
AVYy ] v) | (v)]| -85 | —40 +86 [+125 |Min. | Typ. |Max. oo @& O
ORAIN-TO- SOURCE VOLTAGE (Vns)—v W >
) -~ 05| 5 5 5| 150 150 — 004 5 , - zx
Quiescent Fig. 4 — Minimum output low (sink) current o L]
Device - 0,10 10 10 10 300 300 — 0.04 10 “A characteristics. [&] x
f’;ge&fx _ - lois)15f 20/ 20| eoo| eoo| - | 0o04| 20 ORAN-TO- SOURCE YOLTASE g1~y
- 020 20 | 100| 100 | 3000| 3000 | - 0.08 | 100 T O T ,"” s
04 05| 5! o064 061 | 042 036 05 = SaTe-To-Souee vouTAGE (ool SVERHTTILEY o ¥
Cutput Low H L
{Sink) Current| 0.5 ot10| 10 18] 15 1] 09| 13| 26 - o o
lor Min. 15 [o01s[ 15| a2 a| 28] 24| 34] e8] - AL i
a, : -0.64{ 0. -0,42|-0.36 |- -1} - -io v 2§
Output High 6 05| 5 |-064]-061|-042]|-036|-051 1 mA S i
(Source) 25 05 51 -2| -18| -13[-118| —16] 32| - H =§
Current, 95 o010 [ -18] 15 11| 09| 13| 26| - | | i "
OH™™ 1935 [or1s| 15 | —a2| —a| —28| 24| —34f “68| = g
3
Qutput Voltage:} 05] 5 9.05 - 010.05 ’
Low-Level, - 0,10 10 0.05 - 0005 seas- paszem
Vv Max. Fig. 5 — Typical output high (source) current
oL - 015 15 005 - 0|0.05] characteristcs.
Oct[:i):.lt - 0.5 _ 5 495 - - = 4,95 5| -~ ORAIN-TO-SOURCE YOLTAGE (Vpsi—V
oitage: B _ - L -~ N
High-Level, 0.10] 10 995 9.95 10 (AT e S
VOH Min. — 0,15| 15 14 .95 14.9% 19| - . ASALE RN ARKERNL AR YA AN : ?
' 0545 — | 5 15 Z N o, 8
Input Low - =g
Voltage 1.9 - |10 3 - — 3 :
ViLMax.  hsa3s| - |15 4 - - aly " : 2
Input High 10545} - | 5 3.5 38 -~ | - 7 :
Voltage, 19 - 10 7 7 — — “svif §
VinMin. 75338 - [ 18 T | - [ - S 5
";‘:;twf:;_’e“' - 018 |18 }20.1 | 201 | #1 | #1 - [+1075} 0.1| pa i

Fig. & — Minimum output high (source) current
characteristics.
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CD4014B, CD4021B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at TA=25°C, Input . 4=20 ns,
_CL=50 pF, Ry =200 KQ H
TEST Ei
CONDITIONS LIMITS 5
CHARACTERISTIC Vpp UNITS £E®
v) Min. Typ. Max. ¥
. F o
. . 5 - 160 320 -3
P
:opaga:mn Delay Time, 10 ~ a0 160 ns E
PLH: *PHL 15 - 60 120 13
.. . 5 - 100 200
T:ansm:n Time, 10 _ 50 100 ns
THL TTLH 15 — 40 80 LOAD CAPAGITANCE (Cy_}—pF
. 5 3 6 - . . . ) L 2024222
Maximum Clock Input 10 6 12 MHz Fig. 7'— Typical transition time as a function of
Frequency, feL - load capacitance.
15 85 17 —
Minimum Clock Pulse 150 - ‘9"()) 18?]0 s . AMBIENT TEMPERATURE {1y )+25°C
Width, tw 15 _ 25 50 E‘
Clock Rise and Fall Time, ;‘L - - :: H
t,CL, t;CL* b s
15 -— — 15 : s T haE vw-:: HH =
Minimum Set-up Time, t: 5 -~ 60 120 2 F VT et AT
Serial Input 10 - 40 80 ns H # 5 :
{ref. to CL) 15 - 30 60 B HHH =2 szasessanacstTins
=x a d s
Parallel Inputs 5 - 40 80 §| apesSaitistististitasem
CD4014B 10 - 25 50 ns L LLTEE it i tH -
(ref. to CL) 15 - 20 40 CAPACITANCE {C) ) —pF S
Parallet Inputs 2] - 25 50 Fig. 8 — Typical propagation delay time as a
cD40218B | 10 - 15 30 ns function of load capacitance.
(ref. to P/S) ’ 15 _ _10 20 18] AMBIENT TEMPERATURE (T 1=25°C -
Parallel/Serial Control 5 - 20 180 . [ TR A
CD4014B 10 - 40 80 ns Y mf o 71
(ref. to CL) 15 - 30 60 58 Y
— \ ”,
Minimum Hold Time, tyy: 5 - - i z . F4 S
Serial In, Parallel In, - 10 - - 0 ns 3wt b, S A
Paraltel/Serial Control : 15 - - 0 § . a’fr gl
Minimum P/S Pulse Width, 5 - 80 160 g ¢ /'// p Ty
tWH 10 - 40 80 ns § i T -30pF
{CD4021B) ) 15 — 25 50 ‘7 7
Minimum P/S Removal Time, 5 - 1 140 280 i : DA ” o
tREM 10 - 70 140 ns : eLock INUT FREQUENCY ucL)«lmx
CO4021B fret. to C'L) 15 - 50 100 Fig. 8 — Typical dynamic power dissib;;;g:“n
Average Input Capacitance, < Any Input - 5 7.5 pF as a function of clock input frequency.
*If more than one unit is cascaded 1, CL should be made less than or equal to the sum of the transition 500, F
time and the fixed propagation delay of the output of the driving stage for the estimated capacitive load.
v B e ©pe )
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Fig. 10 — Dy ic powsr ipation test circuit.
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CD4014B, CD4021B Types
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COMMERCIAL CMOS
HIGH VOLTAGE ICs

;Wmm:

Dimensions and pad
ayout for CO4014BH
{CD4021 BH is icentical}

(2.312-2.514) I

Dimensions in parsntheses are in millimeters and arc
derived from the bnne inch di jons as indi
Grid gradustions are in mils {10‘3mch}
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J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS *x

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762) | (762 | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
aiaiaialaiala B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D C B MIN — | — | — | —
l C A 0.300 | 0.300 | 0.310 | 0.300
VIVAVAVIVEVEY (7,62) | (7,62) | (7.87) | (7,62)
1J L 7 0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MN : : : :
0015 (174 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» |e— 0.005 (0,13) MIN Wﬁ% |<— —»‘

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (o 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

NOTES:  A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.
D

E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AW | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 (18.92) | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
—T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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MECHANICAL DATA

D (R-PDSO-G16) PLASTIC SMALL—-OUTLINE PACKAGE

0.394 (10,00)
0.386 (9,80)

DA AARAAA y

< - - - 0.157 (4,00)
\ 0.150 (3,80)

/H ﬁ m 00oo
R R JLWO o3

025

—1

J —

h 4

I
Too

L 0.069 (1,75) Max 0,004 (

2 m

t / [ ([0 0]
— Seating Plane

Gauge Plane J— -
#

0.010 (0,25)

4040047-4/F 07/2004

All linear dimensions are in inches (millimeters).
This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).

Falls within JEDEC MS—-012 variation AC.

NOTES:
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MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

ol I s
1A RAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

;LU_U_U_U_U_U_U_/;J%W Seating Plone & \_JJ |__)

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.




MECHANICAL DATA

MTSS001C — JANUARY 1995 — REVISED FEBRUARY 1999

PW (R-PDSO-G**)
14 PINS SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

14 8

HHAHAA] T

4, )
4,30 6,20

50 6,6

o

“«—— A —»

L

e

HlHHHHHHY_J

0,15 NOM

!
:

Gage Plane i

— 120 MAX o [=]010 |
0,05
PINS **
8 14 16 20 24 28
DIM
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7,70 9,60

4040064/F 01/97

NOTES: A.

OOw

All linear dimensions are in millimeters.

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.

Falls within JEDEC MO-153
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subject to TI's terms
and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are used to the extent Tl
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

TI assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using TI components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which TI products or services are used. Information published by Tl regarding third-party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Following are URLs where you can obtain information on other Texas Instruments products and application
solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DSP dsp.ti.com Broadband www.ti.com/broadband

Interface interface.ti.com Digital Control www.ti.com/digitalcontrol

Logic logic.ti.com Military www.ti.com/military

Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork

Microcontrollers microcontroller.ti.com Security www.ti.com/security
Telephony www.ti.com/telephony
Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless

Mailing Address: Texas Instruments
Post Office Box 655303 Dallas, Texas 75265

Copyright © 2004, Texas Instruments Incorporated
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