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CMOS 8-Stage
Static Shift Registers

High-Volitage Types (20-Volt Rating}
CcD40148:

Synchronous Parallel or

Serial Input/Serial Qutput

cD4)218:
Asynchronous Parallel Input or
Synchronous Serial Input/Serial Output

® CO40148 and CD4021B series
types are B-stage parallel- or serial-input/ser-
ial output registers having commen 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-siave
flip-flop. In addition to an output from stage
8, """ 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 CD4021B serial entry is synchrenous
with the clock but parallel gntry 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
¢lock fine, 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, 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

ratg at Vpp—Vgg =10 V
& Fuily static oneration

u 8 master-slave flip-flops plus output
buffering and control gating

% 100% tested for quiescent current at 20 V

8 Maximum input current of 1 uA at 18V
over full package-temperature range;
100 nA at 18 V and 26°C
8 Noise margin {full package-temperature
range}= 1VatVpp=5V
2VatVpp=10V
25Vatvpp=16V

® Standardized, symmetrical output characteristics

m 5V, 10-V, and 15-V parametric ratings
Meets all requirements of JEDEC Tentative
Stenderd No. 13B, “Standard Specifications
for Description of ‘B’ Series CMOS Davices™
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CD4014B, CDA021B
FUNCTIONAL DIAGRAM

Applications:
® Paratiel input/serial output
data quaueing
® Parallel to serial data conversion
¥ Genaral-purpose register

RECOMMENDED OPERATING CONDITIONS AT Ta = 289C, Unless Otherwise Specifivd
For maximum relisbility, nominal opersting conditions should be selacted so that operation

is always within the following ranges.

LIMITS
CHARACTERISTIC VoD UNITS
i Min. Max,
Supply-Voltage Range {T4 = Full 3
Package-Temperature Range) B 18 M
5 180 -
Clock Pulse Width, tyw 10 80 - ns
15 50 -
5 - 3
Clock Frequency, foL 10 - 6 MHz
18 — 8.5
Clock Rise and Fail Time, 1% - 15
1 CL, 4CL % - :: e
Set-up Time, tg:
Serial Input 150 132.? B
ef. t - s
{r e ] CL] 15 60 —
Parallel Inputs 5 80 -
CD40148 10 50 - ns
{ref. to CL) 15 40 -
Parallel Inputs & 50 -
cD4021B 10 30 - ns
iref. to P/S) 15 20 -
Parallel/Serial Cantrol 5 180 -
CD4014B 10 80 - ns
(ref. to CL) 15 60 -
Parallel /Serial Pulse Width, 150 ':00 -
tyy (CD4 - n
w (CD4021B) 15 50 _
Parallel/Serial Removal Time, 150 fgg -
tReM (CD4021B) s 100 - "
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€D40148, CD4021B Types
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Flg. 1 — Logic diagram for CD401485.
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Flg. 2 — Logic disgram for CD40218.
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CD4014B, CD40218 Types.

MAXIMUM RATINGS, Absolute-Maxi Vil
DG SUPPLY-VOLTAGE RANGE, (Vpp) - S R
Vollages referenced LT T T -0.5V to +20V

INPUY VOLTAGE RANGE, ALLTINPUTS ... 0\ iiieieiiniaeeeesrvenesinonanns -0.5V fo Vpp +0.5V
D INPUT CURRENT, ANY ONEINPUT ... e ieinieas iaeesineeineirvnnnnen, ee. 210MA
POWER DISSIPATION FER PACKAGE (Pp):

ForTa e -850C o +1000¢ v\ . ..uuuuss o e e e e e et e S00MW.

ForTa = +100°Cio +12BPC ..., .oovvninnn oo Darale Llnearrtyat 12mW/C 1o 200mW
DEVICE DISSIPATION PER W*rmsxs*ron

FORTA =FULL Pacms-ﬁ'upsmz RANGE (Al Package TYPOs) .. ... ocvunvnriisaniss 100mwW
ommuqaabemfmeme;w e ettt areareieeirer i ien .. =550 t6 +12500
srmémummamwn R SO i, -859C to +1509C
LEAD TEMPERATURE (DURING soc.azama): ' :

AL diStance 1718 £ 1732 noh (1:5% £ 0.79mm} from case for 108 Max ................. e +2659C
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Fig. 3 — Typical output tow (sinkf current
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characteristics.
[SmENT TEMPEAATURE IE]'!S'C
i
L]
# it
5 GATE - TO-SGURRE VOLTAGE { v
STATIC ELECTRICAL CHARACTERISTICS If i 2
CHARAC: - CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) || § A
TERISTIC B B O
. - - 2135 B
Vo | Vin VoD 25 s & "t
V] vl (V)| -B5 | —40 +85 |+125 |Min. | Typ. [Max. R 3
—_— - ORAN-TO- SOURCE VOLTMEE {vpg)--¥
- 5 1 50 1 —_— K [ -1 BT T
Quiescent 9.5 5, 5 50 0 5 Fig. 4 — Minimum output low (sink) currant
Dewvi ce - 0, 10 10 10 10 300 300 — 0.04 10 j.lA characteristics,
fgg'ﬂ;»x |- ]osf1s| 20 20| e00] eoof - | ooa] 20 ohaN-To- 3000 YoLTE (a1
- 020 20 | 100| 100 | 3000| 3000 - 0.08 | 100 T TR G EL T E..." e
05| 51| oee| 061 | o0s2] 036| o051 1] - SATE-TO-S0UMCE ViUTRdE . 3
Output Low 0.4 8 93 % H
{Sink)} Cusrent] 0.5 0,10 10 1.6 1.6 1.1 09 1.3] 28| - HHAtH-o o
loL Min. 15 foas[as| a2[ 4| 28] 24 34] e8| - s =g
4.6 —0. —0.61 | 0.42]-0. - - - M 1 0
Output High 05| 5 |-064|-06 0.42|-0.36 |-0.51 1 mAl HE I o
(Source} 26 | 05| 5] -2/ -18) 13|15 —18] -32| - PR =k
Current, 95 |o010]| 10| -16] 18] —1.1] -9 ~1.3] 28] - i "
‘OH Min. - g
135 (0158]| 15 | —a2| —a| —28] -24| 34} -s8][ - £
E
Output Voltage 0S| 5 0.05 - 0| 0.05 _
Low-Level, - 0,10[ 10 0.056 - 0| 0.05 " M"" *J“""
v Max. : ig. & — Typical owtput high {zource cun'mt
oL - 015 15 0.05 - 0] 0.08] characteristics
Output . - 05] 5 495 - = 4.95 8] - DRAN-TO-BOURCE WLTAGE Vgl —V
Voltage: - o.10| 10 9.95 gos| 10| - 0
High-Level,
VDH Min. - 0,15 | 1% 14 95 14,954 15| - 'I‘
N _ B _ _ H 'a
nout Low 0.54.5 5 15 1.5 e
Voltage 1.9 - 10 3 — - z
Vip Max. 5138f - |18 4 - - 4] v SovpEAT 3
+ HH o
Input High | 0545f — 1 5 35 as| - | - : é
Voltage, 1.9 - [ 10 7 7 - | - "
MULLUUE TPEETY [ T 1 1 -1 - 5
Input Current _5 8
|5y Max. I A Bl G i R L I i Bl o R

Fig. & = Minimum output high (source) curranc

characteristics.
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CD40148B, CD4021B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at TA=259C, Input t,,t=20 ns,

C| =50 pF, R =200 KX !
TEST 3
CONDITIONS LIMITS -E
CHARACTERISTIC Voo UNITS £
V) Min. Typ. Max. ¥
. - .
. 5 — 160 320
P:opaga:mn Celay Time, 10 _ a0 180 s g
_PLH-PHL 15 ~ 80 120 g
Tendin T, o | Z [ @ | w |
15 — 40 80 ° CAPRCITANGE {Cy}=pF
. 5 3 6 - - . . i
Maximum Clock fnput 10 6 12 MHz Fig. 72— Typical transition time as & function of
- loud cepacitance.
Frequency. oL 15 85 17 -
Minimum Clock Pulse . 5 - 90 180 )ENT i1y Jezsec
Width. 1 10 - 40 80 ng
*W 15 - 25 50
Clock Rise and Fall Time, 1% - B :g s
. - -
£ CL, ;CL 15 _ _ 15 -0 VR
Minimurn Set-up Time, t,: 5 - 50 120 H B
Serial Input 10 ~ 40 80 ns T 5
fref_to CL} 15 - 30 60 : CH
Parallel Inputs 5 - 40 80 ¥
CD4014B 10 - 25 50 ns L T R
wef. to CL} 15 - 20 40 CAPACITANCE (C1 ) —pF A
Paraliel Inputs 5 - 25 50 Fig. 8 — Typical propegetion deisy time a5 a
CD4021B 10 — 15 30 ns function of foad capacitance.
tref. to P/S} 15 - 1o 20 AMBIENT TEMPERATURE [Ty Jo284C :
Parallei/Serial Control 5 — a0 180 [ TIRL
CDA0t4B 10 -~ 40 80 ns x RY.AP
{ref. to CL) 15 - 30 60 & 3 o2
Minimum Hold Time, t: 5 - - 0 ‘é‘ i‘ﬁ{: e
Serial in, Parallel In, 10 - - 0 ns H 3 oA s
Parallel/Serisl Control 16 - - 0 g £ %‘1/ i
Minimum P/S Pulse Width, & - 80 160 g 471 T
'wH 10 - 40 80 ns H . £ —cy 150pr [
{CD4021B} 15 - - 286 50 L anr
Minimum P/S$ Removal Time, 5 - 1 140 280 ol 41l LI e LN
tREM 10 - 70 144 ns ! Lotk NPT FREoUENEY ur,._n-l—m ’
C040218 (ref. to C’Ll 15 - 80 100 Fig. 8 — Fypical dynamic power ﬂ’r‘sﬁp:;}:;:m'
Average Input Capacitance, Cj|  Any Input - 5 75 pF 35 8 function of clock input frequency.

*If more then one unit is cascadad t,CL should be miode less than or equai to the sum of the transition
time and the fixed propegation delay of the output of the driving stage for the astimated capecitive losd.
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- €CD40148, CD40218B Types
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Dimensions and pad

layout for COM014BH

(CD4021 BH is identical)
2 312 2. 5I4) b ’

D jons in p hesas are in miliimetars and are
dierived from mmm dirrensions s indicamd,
Grid gradustions ere in mis 10~ inch).
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MECHANICAL DATA

MCER002C — JANUARY 1995 — REVISED JUNE 1999

J (R-GDIP-T**) CERAMIC DUAL-IN-LINE
14 LEADS SHOWN

PINS **
14 16 20
DIM

0.310 0.310 0.310

. A MAX 7.87) | (7.87) | (7.87)

0290 | 0.290 | 0.290

Aonnond P esn | @ | s
0785 | 0.785 | 0.975
T B MAX (19,94) | (19,94) | (24,77)

) c

0.755 | 0.755 | 0.930
l B MIN (19,18) | (19,18) | (23,62)

U UL 0.300 | 0.300 | 0.300
1 7 CMAX | @62 | 762 | (7.62)
% c MIN 0245 | 0245 | 0245

045 (1,14) 6,22) | (6,22) | (6,22)

0.100 (2,54)
> ooaTe) 0.020 (0,51) MIN A

T

0.200 (5,08) MAX
v ¢

* 0.130 (3,30) MIN

4 L* 0.023 (0,58)
0.015 (0,38) 0°-15°

Seating Plane

0 100 (2 54) 0.014 (0,36)
0.008 (0,20)

4040083/E 03/99

NOTES: A. Alllinear 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. Index point is provided on cap for terminal identification.

E

Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, and GDIP1-T20

{’? TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1



MECHANICAL

MPDI002C — JANUARY 1995 — REVISED DECEMBER 20002

N (R-PDIP-T**) PLASTIC DUAL-IN-LINE PACKAGE
16 PINS SHOWN
PINS **
14 16 18 20
DIM
0.775 | 0.775 | 0.920 | 1.060
A A MAX 1 (10,69) | (19,69) | (23,37)| (26,92)
16 9 A MIN 0.745 | 0.745 | 0.850 | 0.940
e e T e T e T e | (18,92) | (18,92) | (21,59)| (23,88)
0.260 (6,60) MS-100
:) 0.240 (6,10) & VARIATION AA BB AC AD

uLuJLuJLuJLUJLUJLUJLJ

1
+‘ L, 0,070 (1,78) A

0.045 (1,14)

0.045 (1,14 ' ,
—» # 0.020 (0,51) MIN — 0.325 (8,26)
0.030 (0,76) 0.300 (7,62)

\ X 0.015 (0,38)
T 0.200 (5 08) MAX Gauge Plane

Seating Plane

r_—-—-\

0.125 (3,18) MIN 0.010 (0,25) NOM

0.100 (2,54) 44 0.430 (10,92) MAX L—

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

| -] 0.010(0,25) W

14/18 PIN ONLY A
\ / 20 pin vendor option

4040049/E 12/2002

NOTES: A. Alllinear 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 Irngth (Dim A).
The 20 pin end lead shoulder width is a vendor option, either half or full width.

b TEXAS

INSTRUMENTS
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MECHANICAL DATA

MSO0I002B — JANUARY 1995 — REVISED SEPTEMBER 2001

D (R-PDSO-G*)

PLASTIC SMALL-OUTLINE PACKAGE

8 PINS SHOWN
0.050 (1,27) 4,‘ ’« —b‘ ’47 % 4 | 0.010 (0,25™
0.244 (6,20) 0.008 (0,20) NOM
0.228 (5,80)
0.157 (4,00)
0.150 (3,81)

v

Gage Plane _+_

o UL

v

0.010 (0,25)

[ 0.010 (0,25)

0.044 (1,12)
0.016 (0,40)

=)

Seating Plane

— 0.069 (1,75) MAX 0.004 (0,10) N 0.004 (0,10)
PINS **
8 14 16
DIM
0.197 0.344 0.394
A MAX (5.00) | (8,75) | (10,00)
0.189 0.337 0.386
AMN 4g0) | 855 | (9.80)
4040047/E 09/01
NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0.006 (0,15).
D. Falls within JEDEC MS-012
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1



NS (R—PDSO—Gxx) PLASTIC SMALL—OUTLINE PACKAGE

14-PIN SHOWN

0,51
’47 —b‘ 555 [©10.25@)
14 8
0,15 NOM
500 7,40
O l Gage Plane i
Jooooon
1 7
105
A 0,55
0,15
/ | | o [ \
v \ | Seating Plane $ J_\ / /—\\\\,
L 2,00 MAX &lo.10
PINS *x
DIM 14 16 20 24
A MAX 10,50 10,50 12,90 15,30
A MIN 9,90 9,90 12,30 14,70
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

{‘ TEXAS

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



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 subjectto 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.

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

Tl 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 Tl 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.

Mailing Address:
Texas Instruments

Post Office Box 655303
Dallas, Texas 75265

Copyright 00 2003, Texas Instruments Incorporated



