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Data sheet acquired from Harris Semiconductor
SCHS036

CMOS 64-Stage
Static Shift Register

High-Voltage Types (20-Volt Rating)

B 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-
rmation 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 the clock
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 is available
on the next negative-going transition of the
clock after the Q output occurs. This delayed
output, like the delayed clock CLpy, is used

Features:

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

=15V

u Standard TTL drive capability on Q output

® Recirculation 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

B 100% tested for quiescent currentat20 V
® Maximum input current of 1 A at 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 =15V

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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INPUT CONTROL CIRCUNT TRUTH TABLE

BIT INT
DATA | RECIRC. | MODE | 817 AGEOI
1 X 0 1
0 x 0 0
X 1 1 1
X 0 ) 0

TYPICAL STAGE TRUTH TABLE

COMMERCIAL CMOS
HIGH VOLTAGE ICs

Deta CcL Data + 1
0 Ve 0
1 = .
X ~__ NC

with clocks having slow rise and fall times. LIMITS TRUTH TABLE FOR OUTPUT FROM @’
CHARACTERISTIC Ty Max [UNITS (TERMINAL 5}
The CD4031B typegare supplied in 16-lead Somor Voltaee s in. :
hermetic dual-in-tine cerantie packages (D upply-Voltage Range Data + 64 CL Data + 64%
) . S (For T p=Full Package-| 3 18 v ——
and F suffixes), 16-lead plastic dual-in-line 4] -\_ 0
) ) . Temperature Range)
packages (E suffix), and in chip form (H 1 -\- 1
suffix). o
X J‘ NC

MAXIMUM RATINGS, Absolute-Maxi Vai 1= HIGH LEVEL 0=LOWLEVEL
DC SUPPLY-VOLTAGE RANGE, (Vpp) X = DON'T CARE  NC = NO CHANGE

Voltages referencedio Vgg Terminal) ...... ... .oiiiiiiiiiiiniiiiiiiieineiannas -0.5V to +20V
INPUT VOLTAGE RANGE, ALLINPUTS ... ..cuviiriiiniininnniiaiiianarannan, ~0.5VioVpp +0.5V
DC INPUT GURRENT, ANY ONEINPUT . .00 tininiiiiteect et e eesenaas +10mA
POWER DISSIPATION PER PACKAGE (Pp): AECIRCU-

FOrTA==550C10 +1000C ... .uiruitnn ottt ittt ae e s s rannin e eeaas S00mW DATA INZ—]1 16 |—vpp

ForTa=+100°Cto+125%C.......oooivriiiiiininnn o Derate Linearity at 12mW/°C to 200mW cLm ] i :: — DATA IN|
DEVICE DISSIPATION PER OUTPUT TRANSISTOR ve{ 3 31 e

FOR T4 = FULL PACKAGE-TEMPERATURE RANGE (All Package Typas)..............o.oeen. 100mW o—5 12—
OPERATING-TEMPERATURE RANGE (TA) . . v ovenninitne e rieaenaaeeeninaen -559C to +1259G 2% o = wooe conmod
STORAGE TEMPERATURE RANGE (Tgigl -« «c v nenvreenreniiiinieiaieiaises -659C to +150°C vgs — 8 sf—cp
LEAD TEMPERATURE (DURING SOLDERING): —IOP VIEW

Atdistance 1/18 £ 1/32 inch (1.59 £ 0.79mm) from casefor 10smax ............co.iiiivinnen +2859C NC* NO CONNECTION

‘ 9ECS-29060M

TERMINAL ASSIGNMENT
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CD4031B Types

o

; WETENT TERPERATURE (TATe29°C
STATIC ELECTRICAL CHARACTERISTICS AMBIENT TEMPERATURE (TAl2S"C
H
! i
CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) UNITS :s - E VOLTAGE (vgg)=13 v
CHARACTERISTIC g 25 b = HHH
Vo Vin VDD b2 s i
W) ) v | -5 | —a0 | +85 | +125 [Win. | Typ. [Max. g
Quiescent Device = 05| 5 5 5 150 | 150 | - 004 8 3t
Current, - 0to0] 10 10 10} 300 300 | - 0.04f 10 4 H P
Ipp Max. 015] 15 20 | 204 600 | 600 | — 0.04] 20} . 3 o
~ 020 20 [ 100 [ 700 | 3000 | 3000 | - 0.08| 100’ 2 H 5
Output Low (Sink] 04 | 05| 5| 266 [ 244 ] 168 144 | 204 4| - 3 s
Corrent I Min 05 |010] 10 | 64 | 6 44| 36| 52| 104] - T
5 o 0
1.5 | 0,15] 15 16.8 16 112 96| 13.6 272 - DRAIN-TO-SOURCE VOLTAGE {Vpg)—V stcsreseans
~ 04 | 05| 5§ 064 | 061 | 042 ] 038 .| 051 | - Fig. 2 — Typical outaut low (sink)
Q Q,CLp 05 | 0,10] 10 16 1.6 1.1 09 13 26| — current characteristics (Q sink
1.5 [0,15] 16 42 4 - 28 24 34 68 - mA . current = 4X ordinate).
Output High (Source) 4.6 0.5 5 |-064 [061 |-042 |-036 |-0.51 -1 - AMDIENT YEMPERATURE (12125 °C
Current, Igy Min, 25 | 05] 5 2 18 -13[-115 [ 18 [ 32 - « :
Q.Q0.Clo 95 Jotof 1w | 16 [-1s5 [ 10| 09 [ 13 | 28] - I
135 | 0,15] 15 | 4.2 4| -28] -24 | -34 ]| 68| - 3 H
Output Voltage: - 05{ 5 0.05 - 0 |o.0s g es et
Low-Level, - 0.10{ 10 0.05 - 0 ]0.056 g
= B 10}
Vor Max. - 0.15] 15 0.05 - o |0.05 v z
Output Voltage: - 05] 5 495 495 5] - bR 1o
High-Level, - 0,10 10 995 - 9.95 10 — § .
Vop Min, - 0,15] 15 235 1495 B c
Input Low 0.5, 4.5 - 5 1.5 - - 1.5 % 250 Tt s v i
Voltage 191 -] 10 3 - - 3 i H T
V| Max. — — — " T8
L ax 1.5, 135 15 4 4 v ° DRAIN-TO-SOURCE YOLTAGE (Vps)—Y N
Input High 0.5,4.5 — 9 3.5 3.5 = — N 92052431981
Voltage, 9] - _10‘ 7 7 - — Fig. 2 — Minimum output low (sink)
ViH Min. 1.5, 135 —| 15 ] 1" - - current characteristics (Q sink
Input Current ; current = 4X ordinate).
1N Max. 0,18 18 | 0.1 +0.1 £1 *1 — Jz1075 |20 HA DRA#- T SOURCE VOLTAGE (Vpgl—V :
AMBIENT TEWPERATUI -Ics'r.:- ST g Hhs y
b b L L T I T
GATE-TO-SOURCE VOLTAGE (Vggl®~5 . ?
an 3
-]
. Tk
* [_a _______ E ______ —/ 15 g
=
. p g
DATA | iN b 3 -;ov 8
© Ha —HEH R g
MODE CONTROL : -15v a i
£
=
63 IDENTICAL : S 'E
STAGES . HH 3
RECIRCULATE 1 adgfdanty
(DATA 2 I1N)
5205 2aseams
Fig. 4 — Typical output high (source)
current characteristics.
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Fig. 1 — Logic disgram. szcs-2adziRe

Fig. 5 — Minimum output high (source)
current characteristics.
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CD4031B Types

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

a) Using Delayed Clock Feature in Recirculation Mode:

1

'max

b) Not Using Delayed Clock:
1

{n-1) CLy prop. delay + Q prop. delay + set-up time

'"\al

=
propagation delay + set-up time

3-95

where n = number of packages

TRANSITION TIME (TH P TLH)— 08

LOAD CAPACITANGE (C)—pF =

gecs-2e322

Fig. 8 — Typical transition time as a function of
load capacitance (except Q, typy; ).

DYNAMIC ELECTRICAL CHARACTERISTICS a7 T4 = 259C; Input t,.t; = 20 s, [ ewenavon rarove PR
Cy =50pF, Ry =200k L[ e
; F] AR
TEST CONDITI s o et LS ESSTERES S
CHARACTERISTIC oS - LIMITS UNITS 2 S e A e T s
VppiV) Min. | Typ. ] Max. i R e ==
Propagation-Delay Time: 5 - 250 500 = 22 2 }r =tis
Clock to @, tpyL. tp H: 10 ~ |10} 220} s % S
Clock to Q, tpy 4 15 — | 90| 180 § HH v ot ot
Clock to Q', PHL, tPLH! 5 - {190 380 § HHeeV eeaas
Ci 10 - 80 160 ns z 855
ock to Q, tpyy_ 32 S3s s ey s ey s
. ) 15 - 65 130 C—Zt L} I 1 Eg«‘_ :”—: [ :+H:;
5 - 100 200 i LOAD CAPACITANCE (G )-pF 920530254
Clock to Clp 10 - 50 100 ns Fig. 6 — Typical propagetion delay time as & function
15 — 40 80 of load capacitance (see table).
Transition Time, THL 'TLH 5 - 100 200
(Any Output, except Q, t ) 10 - S0 100 ns
P except B ATHL 15 - 4| s0
5 - | s0| 100 L ey ih o
Q tTHL - 10 - 25 50 ns B3 e e =
15 - 20 40 It ToHT
F i
5 - 3| e0 3 = o
Minimum Data Setup Time, tg 10 — 15 30 ns 2 SUPPLY VOLT. g §
15 - 10 20 o w
(L]
=
5 - |3 60 g i " EE
Minimum Data Hold Time, tyq 10 - 1] 30 | ns g — 1 |E2
15 - lw] 20 gd i 3 |ZEE
"4 H I 28
5 — 120 240 3 20 20 o 80 T o =
Minimum Clock Pulse Width, tw 10 - 50 100 ns LOAD CAPACITANCE (CLI-pF  3205-30255
15 - 40 80 Fig. 7 — Typical propagation deiay time as a function
of foad capacitance {see table).
Maximum Clock Input Frequency, 5 2 4 -
f e 10 5 10 - MHz
cL 15 6 |12 -
Clock Input Rise or Fall Time, Ig : : :388 s AMBIENT TEMPERATURE (Tz)*25°C
treL toL” 15 | = | 200
Input Capacitance, C|p
{Any Input) B - 5 75 pF



CD4031B Types

TAMBIENT TEMPERATURE

Fig. 9 — Typical transition time as a function of

load capacitance (Q, tTHL"

AMBIENT TENPERATURE (T4 )=25°C s
[(Tal=2B°C 1T 1A &
L s
=
20 S
| A
=, ‘i‘b N
E N ) M
= 5 '8 & 3
H 9% = < /
£ qovth &
- ph) Ex
z 20FT .
= L
] ¥ v ——— CL=ISpF
g .. I HH zanes Z - A
25 Bk T H - T —— C|_ *50pF ]
+Z H 8 P
[ 20 44 [] - 46
40 80 bl e ] 100 " oK
LOAD CAPAGITANGE (C( )-pF 9205- 30258Rt CLOCK INPUT FREQUENCY (fo)—kHz gzcs-sozsrmi
-

Fig. 10 — Typical dynamic power dissipstion as a

functian of clock input frequency.

Voo
ATA
l Ll 9 o u 2 ry LN 7y s a
MODE
ContROLT]0 Coa03ie 10 CDAOB 10 CDAONB 10 ¢DA03B
1 2 ) P2
RECIRC
= L] = = =
cL L oL L
O- [
CLOCK DRIVER
MODE CONTROL  Vpp » RECIRCULATION
GND = NEW DaTA 92C5- 29063
Fig. 12 — Cascading using direct clocking for high-speed operation
fsee clock rise and fall time requirement).
Yoo
0atA fig s} ofis Ll org 12w ---—Of% [y SR
MODE
CONTROL W0 CD4gMe 10 CD4031B IC CD40318 10 CD40318
-T— ! ! 2 9 2 . ) 2
RECIRC = = =
+ ™ CLo et CLp |cu JCLD o = tp [eL cLock
DRIVER
DELAYED
CLOCK
T0 CLOCK (172 - CD4013B) » FOR RECIRCULATION MODE ONLY. MODE CONTROL: ¥pp *RECIRCULATION
&E'l"o 2‘;;1- 0 Q =) FF TO GELAY DATA UNTIL GND » NEw DATA
, - FIRST REGISTER DEL AYED CLOGCKING
REGISTER Fe HAS OCCURRED.
* L BTCS ~29062R1
Fig. 14 — Cascading using delsyed clocking for reduced clock drive requirements.
Voo
DATA y 3
l —A5 52 D|5 5° Dls 531-—-'~D~<|5 5 -3
MODE
CONTROL K CD40310 10 cpaolie 10 C0D4031B I CD403IB
' | ' o2 [ [ o
RECIRC
= N = = =
cL cL oL oL
O— -
CLOCK DRIVER
I
MODE CONTROL  vpp + RECIRCULATION
9205 - 29064

GND = NEW DATA

Fig. 16 — Cuscading using halfclock-puise delayed data output Q' o permit
use of slow rise and fall time clock inputs.
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Fig. 18 — Input-leakage current.
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Fig. 17 — Input-voitage test circuit.
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CD4031B Types

4-10
’ (0.102-0.254)

136 - 144

(3.454 -3.658) © 920M-30259RI

Chip dimensions and ped layout for CD4031B
Dimensions in parentheses are in millimeters and

are derived from the basic inch dimensions as in-
dicated.” Grid 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 TI PRODUCTS 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 or implied, 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 or are used. TI'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



