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CMOS 64-Stage
Static Shift Register

High-Voltage Types (20-Volt Rating)

® CD4031B is a static shift register
that contains 64 D-type, master-slave flip-
flop stages and one stage which is a D-type
master flip-flop only (referred to as a 1/2
stage}.

The logic level present at the DATA input is
transferred into the first stage and shifted
one stage at each positive-going clock transi-
tion. Maximum clock frequencies up to
12 Megahertz (typical) can be obtained. Be-
cause fully static operation is allowed, infor-
mation can be permanently stored with the
clock line in either the low or high state. The
CD4031B has a MODE CONTROL input
that, when in the high state, allows operation
in the recirculating mode. The MODE CON-
TROL input can also be used to, select be-
tween two separate data sources. Register
packages can be cascaded and theclock
lines driven directly for high-speed qperation.
Alternatively, a delayed clock output (CLp)
is provided that enables cascading register
packages while allowing reduced clock drive
fan-out and transition-time requirements. A
third cascading option makes use of the Q°
output from the 1/2 stage, which isavailable
on the next negative-going transition of the
clock after the Q output occurs. This delayed
output, like the delayed clock Cl.py, is used
with clocks having slow rise and fall times.

The CD40318B typegare supplied in 16-lead
hermetic dual-in-line cerantlc packages (D
and F suffixes), 16-lead plastic dual-in-line
packages (E suffix}, and in chip form (H

suffix).

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

CD4031B Types

Features:

# Fully static operation: DC to 12 MHz typ. @ Vpp—Vgs

=15V
u Standard TTL drive capabitity on Q output
B Racirculation capability
B Three cascading modes:

Direct clocking for high-speed operation

Delayed clocking for reduced clock drive requirements

Additional 1/2 stage for slow clocks

= 100% tested for quiescent currentat20 V
8 Maximum input current of 1 pAat 18V
over full package-temperature range; 100 nA
at 18 V and 25°C
= Noise margin (over full package-temperature
range)
1VatVpp=5V
2VatVpp=10V
25VatVpp=18V
a 5-V, 10-V, and 15-V parametric ratings
® Meets all requirements of JEDEC Tenta-
tive Standard No. 138, *‘Standard Specifi-
cations for Description of ‘B’ Series CMOS
Devices™
Applications:
® Serial shift registers
® Time delay circuits

RECOMMENDED OPERATING CONDITIONS

For maximum reliability, nominal operating

conditions should be selected so that

operation is always within the following ranges:
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Supply-Voltage Range
(For T p=Full Package-| 3 18 v
Temperature Range)

Voltages refaranced o Vgg Terminal) .............coiiiiiiiiiiniiiiiiiiiiiinan -0.5V to +20V
INPUT VOLTAGE RANGE, ALLINPUTS ... ... i i e incinncnannans -0.5VtoVpp +0.5V
DC INPUT CUHHENT, ANY ONEINPUT L. ittt eiiieereatiansrracnanrannnnnannnrns +10mA
POWER DISSIPATION PER PACKAGE (Pg):

FOrTA = =5850C10 #1009 ... oumuuiivninnitenieitensne i eateeiientnane et oniaans 500mW

ForTa=+100°Cto+1259%C. ... ... .., Derate Linearity at 12mW/9C to 200mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FORTp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types}.............ccivenenn 100mwW
OPERATING-TEMPERATURE RANGE (TA). ..o iv v e -559C to +125°C
STORAGE TEMPERATURE RANGE (Tggg) ..o vvvarrrramrierrniiiieniieeiienians -859C to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/18 £ 1/32inch {(1.59 £ 0.79mm) from casefor10smax .............c.coevnannns +265°C
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CD4031B Types
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STATIC ELECTRICAL CHARACTERISTICS AMBIENT TEMPERATURE (Ta1+297C-
]
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CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) |, \1s 2 o S00ReE vOLTAGE tvgai-is v LLLTHH
CHARACTERISTIC [— w55 - % i
Vo Vin {VoD : g i
(v) tvi J(tv) | -58 | —40 | +85 | +125 [ Mih. | Typ. [Max. 2
Quiescent Device _ 05| 5 5 5 150 | 150 [ - 004] 5 A
Current, — 0.10] 10 10 10} 300 300 [ — 0.04] 10} ,a -‘f 10V
Ipp Max. 0,15 15 20 | 20] so0| so0 | - 0.04] 20} . Z
_ 020f 20 [ 100 | 100 | 3000 | 3000 | — 0.08] 100] P 1
Output Low (Sink) 04 | 05| 5 | 256 | 244 ] 168 144 | 204 4| - 3 st L
H 11T
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75 015 15 22 3| 28 24 | 34 8] = | mA current = 4X ordinate).’
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n N L H
Vo Max. ~ [o1s] 5 0.05 _ oloos] A" T
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High-Level, - 0,10] 10 995 - 9.95 10 [ — 3 B
Vg Min, - 0,15] 15 14.05 1495 50— e 't
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Vi Max. _ — — - ER o 3
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Input High 05 45 — 5 35 35 - - * 9205 2430981
Vqlta'ge, 1,9 -1 0_ 7 7 — — Fig. 3 — Minimum output low (sink)
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Fig. 4 — Typical output high (source)
current charactaristics.
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Fig. 5 — Minimum output high (source)
current characteristics.
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CD4031B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T4 = 25°C; input t,,ts = 20 s,

AMBIENT TEMPERATURE [Ty )=25°C E

"If more than one unit is cascaded in the parailel clocked application, t, CL should be made less than or
aqual to the sum of the propagation delay at 50 pF and the transition time of the output driving stage.
**Maximium Clock Frequency for Cascaded Units;

a) Using Delayed Clock Featura in Recirculation Mode:

1

'max

b) Not Using Deiayed Clock:

1
[; =

B (n-1) CLp prop. delay + Q prop. delay + set-up time

max

propagation delay + sat-up time

where n = number of packages
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C, =50pF, Ry = 200k L[t :
N * i FEES URENY BUEULIEN RN |
TEST CONDITI = b T
CHARACTERISTIC ONDHTIONS LIMITS units | G i e e
Vpp(V) Min. | Typ. | Mex. b e =
Propagation—_gelay Time: 5 - 250 500 = i i 4 Snna f
Clock to Q, tpyL. tpLH:; 10 - |no| 220 ns % S -
Clock to Q, tp| 4 15 - 90 | 180 “;‘ e ooy oo
Clock to Q' PHL. tPLH: 13 : 123 ?gg g; ey T .
Clock te Q, tp_ ns %... HTHET b
. ) 15 - 65 130 l.z i3 I 111 d:*‘; :{;T 15 :';:_-f
5 - Jwo | 200 | ‘ LOAD CAPACITANCE (G, 1-0F  szcs. 3054
Clock to CLp 10 S-="1 %0 100 ns’ Fig. 6 = Typical propagetion delay time as a function
15 — 40 80 of load capacitance (ses table).
Transition Time, TTHL T'TLH 12 - Igg 1233
(Any Output, except Q, tTpy) 15 - 40 80 ns
5 _ 50 100 : :P::lj:zntmnzn:zu;z (125 F 3 {1 % T il_:ﬂ.
Q tryL - 10 - 25 50 ns 5 teaL-cLockTo @
15 - { 20 40 B Faice: o
5 - 3] eo = e 5
Minimum Data Setup Time, tg 10 - 16 30, ["1%ns A SUPPLY VOLTAGE (Vpp)® 3V 5570 g :
15 — | 10 pr20 , ,
5 — 30 "0 5
Minimum Data Hold Time, ty; 10 £ 1%18 | 30 s W =
5 e = % 2
3 = 120 240 r'c 20 40 i sﬁ“ ] i oo
Minimum Clock Pulse Width, tyy 10 50 100 ns LOAD CAPACITANCE (CLI-pF  92Cs- 30255
15 - 40 80 Fig. 7 — Typical propagation delay time as a function
5 4 of load capacitance (sea table).
Maximum Clock Input Frequency, 18 5 10 N MH2
feu 15 6 |12 ]| -
Clock Input Rise or Fall Time, 12 : : :ggg s AMBIENT TEMPERATURE (Tpl=25°C
treL tieL” 15 = 12 | 200
Input Capacitance, G|y
{Any Input) ) - 5 75 pF

TRANSITION TIME (*ThL FTLH)—ne

LOAD CAPACITANCE (G )—pF

§2C5-24322
Fig. 8 — Typical transition time as a function of

load capacitance (except Q, typy ).
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CD40318B Types

AMBIENT TENPERATURE [T )=25°C [AMBIEN - A Voo
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Fig. 9 — Typical transition time as a function of Fig. 10 — Typical dynamic power dissipation as a Vas ™ 92cs-30238
load capacitance (Q, tyy ). function of clock input frequency. NOTE:P.G1=tg PG 22 =
Fig. 11 — Dynamic power dissipation test circuit.
v,
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l LT ry o2 oS ]2 i 6% - 25 3 Q INPUTS
o coaone 0 cpaoye 0 Coaos 0 cpsome °
vss
1 [ ) L
RECIRC
= N = = -
cL oL oL [
O- [
CLOCK DRIVER
MODE CONTROL, Vpp * RECIRCULATION @
GND = NEW DATA : 93~ me0ny
' 3
. . . . . . . 92CS- 2TAQIRI
Fig. 12 — Cascading using direct clocking for high-speed cperation .
{see clock rise and fall time requirement ) ) Fig. 13 — Quiescent-device-
current test circuit.
Yoo ;DD
DaTA £g 512 LIy Ll ofis 1 s o NPUTS
MODE 0 CD403B 0 CD4031B 10 CD40318 10 €D4031B
CONTROL ) Voo - NOTE
_T_ ! ! 2 —_9 2 . ) \,@_, . MEASURE INPUTS
RECIRC = = = I e SEQUENTIALLY,
£ pr cp e CLg ot JCLD w T cLp [eL cLocK Vss -] 70 BOTH Vg AMD Vg
DRIVER - COMNECT ALL UNUSED
INPUTS TO EITHER
pELavED _ l Vpp OR Vgg:
T0 CLOCK (172 - CD40:13B) # FOR RECIRCULATION MODE ONLY. MODE CONTROL: ¥pp «RECIRCULATION Vss
NET' ?‘Tﬁ 0 Qp— FF TQ DELAY OATA UNTIL GND » NEW DATA
INTO FiRSY - FIRST REGISTER DEL AYED CLOCKING szcs-2ra02
REGISTER Fe HAS OCCURRED.
= L 92TCS -29062R1
i X . . . Fig. 15 — Input-leakage current.
Fig. 14 — Cascading using delayed clocking for reduced clock drive requiremants.
Voo
. R . v
DATA b0
l DATA I's Pkl L /e Py i ry LIS ) @ 4
cuononrem 0 CD403/0 10 €D4U3E 10 CD403IB 10 CD403IB INPUTS OUTPUTS
t ) [ |2 [ Q -
RECIRC Vin - .
— N — — — L +,
- cL = cL - % - cL ° - M~
O— - - Vi = = -
CLOCK DRIVER
—i— i
MODE CONTROL  Vpp * RECIRCULATION 1
GND + NEW DATA 9205~ 29064 vgg NOTE:
TEST ANY
92¢5-2TA41R1 COMBINATION
OF INPUTS

Fig. 16 - Cuscading using half-clock pulse delayed data output Q' to permit

use of slow rise and fali time clock inputs. Fig. 17 — Input-voitage test circuit.
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CD4031B Types

]__ 4-10 :
77(0.102-0.254) X

136 - 144 S
(3.454 -3.658) 4 926M-30259R1 |

Chip dimensions and pad layout for CD4031B
Dimensions in parén;heses are in millimeters and

are derived from the basic inch dimensions as in-
dicated.” Gerd graduations are in mils (10—3 inch).
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

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

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TIPRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design: Tl does not warrant or represent
that any license, either express orimplied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be.orare used. Fi's'publication of information regarding any third
party’s products or services does not constitute TI's approval; warranty or endorsement thereof.

Copyright 0 1998, Texas Instruments Incorporated





