National
Semiconductor

CD4031BM/CD4031BC 64-Stage Static Shift Register

General Description

The CD4031BM/CD4031BC is an integrated, complemen-
tary MOS (CMOS), 64-stage, fully static shift register. Two
data inputs, DATA IN and RECIRCULATE IN, and a MODE
CONTROL input are provided. Data at the DATA input
(when MODE CONTROL is low) or data at the RECIRCU-
LATE input (when MODE CONTROL is high), which meets
the setup and hold time requirements, is entered into
the first stage of the register and is shifted one stage at
each positive transition of the CLOCK.

Data output is available in both true and complement
forms from the 64th stage. Both the DATA OUT (Q) and
DATA OUT (Q) outputs are fully buffered.

The CLOCK input of the CD4031BM/CD4031BC is fully
buffered, and present only a standard input load capaci-
tance. However, a DELAYED CLOCK OUTPUT (CLD) has
been provided to allow reduced clock drive fan-out and
transition time requirements when cascading packages.

Logic and Connection Diagrams

Features
m Wide supply voltage range 3.0Vto 15V
m High noise immunity 0.45Vqd (typ.)

m Low power TTL fan out of 2 driving 74L

compatibility or 1driving 74LS

m Fully static operation DC to 8 MHz
Vdd = 10V (typ.)

m Fully buffered clock input 5pF(typ.)

input capacitance
m Single phase clocking requirements

m Delayed clock output for reduced clock drive require-
ments

m Fully buffered outputs

1.6mA
@ VDD= 5Vand 25°C

m High current sinking capability
Q output
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CD4031BM/CD4031BC

Absolute Maximum Ratings
(Notes 1 and 2)

VDD Supply Voltage -0.5V to

Recommended Operating Conditions

(Note 2)

+18 V V pd Supply Voltage

V|n Input Voltage -0.5VtoVvDD+ 05V VIN Input Voltage
T§ Storage Temperature Range -65°C to +150°C Ta Operating Temperature Range
Pd  Package Dissipation 500 mwW CD4031BM
T1 Lead Temperature (Soldering, 10 seconds) 300 C CD4031BC
DC Electrical Characteristics (Note 2) cd403bm
-55°C +25°C
PARAMETER CONDITIONS
MIN  MAX MIN TYP MAX
miq Quiescent Device Current Voo S8 v 5 0.01 5
VDD= 10V 10 0.01 10
VDD = 15V 20 0.02 20
voL Low Level Output Voltage vgq= 3 v 0.05 0 0.05
Vdd =10V V|H=VDD,V|L=0V, Hoi < 1jtA 0.05 0 0.05
Vdd= 15W 0.05 0 0.05
voOH High Level Output Voltage VDd =5V | 4.95 495 5
Vdd =10V} V|H=VDD,V,L=0V, Hoi < 1juA 9.95 9.95 10
VDD =15 V) 14.95 14.95 15
vIL Low Level Input Voltage ~ Vdd=5V, V0 =0.5V or4.5V 15 225 15
VDD= 10V, VO = 1.0Vor 9.0V ii0k im a 3.0 4.5 3.0
VDD= 15V, VO = 1.5V or 13.5V | 4.0 6.75 4.0
VIH High Level Input Voltage VDd=5V, V0 =05V or4.5V 3.5 3.5 2.75
VDD = 10V, VO = 1.0V or 9.0V HOI<1mA 7.0 7.0 5.5
VDD =15V, V0 = 1.5V or 135V . 11.0 11.0 8.25
.OL Low Level Output Current, VDD=5V, Vo =0.4V | , 2.3 1.9 3.8
Q Output VDD=10V,Vo =0.5V ":H: ¥°D 5.1 42 8.4
Vdd = 15V, VO = 1.5V ) 10.5 8.8 17
moL Low Level Output Current, VDd =5V, V0 =04V ", 0.64 051 0.88
Qand CLaq Outputs Vdd=10V,Vo=0.5V y'h: " d 16 . 1.3 2.25
Vdd = 15V, VO = 1.5V ) 4.2 3.4 8.8
mwh High Level Output Current, VDd =5V, V0 =4.6V t -0.64 -0.51 -0.88
All Outputs Vdd=10V.Vo=9.5V A v°d -1.6 -1.3  -2.25
Vdd= 15V, VO = 13.5V; -4.2 -3.4 -8.8
=n Input Current VDD = 15V, VIN=0V -0.1 -10'5 -0.1
VDD= 15V, V,N= 15V 0.1 10’5 0.1
Truth Tables
MODE CONTROL (data selection) EACH STAGE
MODE DATA RECIRCULATE DATA INTO Dn CL
CONTROL IN IN FIRST STAGE n y—
0 X .
0 0 i
0 1 X
L_. x —
1 X 0 o
1 X 1 1
X = irrelevant
NC = no change

Low to High level transition
High to Low level transition
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+3V to +15V
0V to VQQ

-55°C to +125°C
-40°C to +85°C

+125°C
MIN  MAX
150
300
600
0.05
0.05
0.05
4.95
9.95
14.95
1.5
3.0
4.0
3.5
7.0
11.0
1.3
2.8
6.1
0.36
0.9
2.4
-0.36
-0.9
-2.4
-1.0
1.0
Qn
0
1
NC

mA
mA
mA

mA
mA
mA

AtA
AtA



DC Electrical Characteristics (Nate 2) cd4Bbc

VoL

VOH

VL

VIH

PARAMETER

Quiescent Device Current

Low Level Output Voltage

High Level Output Voltage

Low Level Input Voltage

High Level Input Voltage

Low Level Output Current,
Q Output

Low Level Output Current,
Q and CLg Outputs

High Level Output Current,
All Outputs

Input Current

VDD

vdd
VvV DD

V Dd
V DD

Vdd

V DD
VvV DD
VDD

VDD
VDD
VDD

VDD
VDD
VDD

VDD
VDD
V DD

VDD
VDD
VDD

CONDITIONS

=5V
=10V
= 15V
=5V \
=10V V,H=VDD,V|L=0V, Ho! < 1[IA
= 15W
=5V \
=10V V|H=vDD,VIL=0V, Hol< I mA
= 15vJ
=5V, V0O=05Vor4asV \
=10V, VO = 1.0V or 9.0V } [I0I<1juA
= 15V, VQ= 1.5V or 13.5vJ
=5V, V0O=05Vor4s5V \
=10V,V0=10Vor9.0V ! [I0I<1ljuA
=15V, V0 =15V or 13.5v)
=5V, Vq=04V)
=10V.Vo = 0.5V
=15V, VQ= 15V ) L
=5V, Vg=0.4V \
=10V ,Vo = 0.5V
=15V, VvQ= 15V ) L
VDD=5V, VQ=46V \
=10V,Vo=9.5v ~ : W d

VDD
VDD

VDD
VDD

=15V, V0 = 13.5VJ

=15V, VIN= 0V
=15V, VIN = 15V

-40°C
MIN  MAX
20
40
80
0.05
0.05
0.05
4.95
9.95
14.95
1.5
3.0
4.0
35
7.0
11.0
1.8
4.0
8.7
0.52
1.3
3.6
-0.52
1.3
-3.6
-0.3
0.3

MIN

4.95
9.95
14.95

3.5
7.0
11.0

1.6
3.5
7.5

0.44
11
3.0

-0.44
1.1
-3.0

+25°C

TYP

0.01
0.01
0.02

10
15

2.25
4.5
6.75

2.75
5.5
8.25

3.8
8.4
17

0.88
2.25
8.8

-0.88
-2.25
-8.8

-10°‘5
10’5

MAX

20
40
80

0.05
0.05
0.05

15
3.0
4.0

-0.3
0.3

+85°C
MIN MAX
150
300
600
0.05
0.05
0.05
4.95
9.95
14.95
15
3.0
4.0
3.5
7.0
11.0
13
2.8
6.1
0.36
0.9
2.4
-0.36
-0.9
-2.4
-1.0
1.0

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. They are not
meant to imply that the devices should be operated at these limits. The tables of "Recommended Operating Conditions™ and "Electrical

Characteristics™ provide conditions for actual device operation.

Note 2: Vgs =0 V unless otherwise specified.

Switching Time Waveforms

VoD

MODE
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[
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CD4031BM/CD4031BC

AC Electrical Characteristics ta=25°c, c 1=50pf, RL=200k, input tr=tf=20ns,
unless otherwise specified

PARAMETER CONDITIONS MIN TYP MAX UNITS

tpHL' tpLH Propagation Delay, Time, Clock to Q and Q Voo © 3V 300 600 ns
VQC= 10V 125 250 ns

VCC= 15V 100 200 ns

tpHL» tPLH Propagation Delay Time, Clock to CLq Vee =5V 125 250 ns
Vce= 10V 60 125 ns

Vcc- 15V 50 100 ns

tjHL/ tjLH Output Transition Time, All Outputs Vecec =5V 100 200 ns
VCC= 10V 50 100 ns

VCC= 15V 40 80 ns

tsu0 Minimum Data Setup Time, DATA IN or VCC=5V 100 200 ns
tsih RECIRCULATE IN to Clock vCe= 10V 50 100 ns
VCC= 15V 40 80 ns

tHo Minimum Data Hold Time, Clock to DATA IN Vcc =5V 100 200 vns
tH-| or RECIRCULATE IN vcc=iov 50 100 ns
VCC= 15V 40 80 ns

tWL' %H  Minimum Clock Pulse Width VOC=5V 150 300 ns
VCC= 10V 60 125 ns

VCC= 15V 50 100 ns

fcL Maximum Clock Frequency VCQC=5V 1.6 3.2 MHz
VCC= 10V 4.0 8.0 MHz

Vcc= 15V 5.0 10 MHz

tRCL,tFCcL Maximum Clock Input Rise and Fall Times Voo = 3V 15 MS
(Note 3) VCC= 10V 10 Ms

VCC= 15V 5 Ms

oIN Input Capacitance Any Input 5 7.5 pF

Note 3: When clocking cascaded packages in parallel, one should insure that: tr g1 < 2 (tp”~ - tp]) where: tpp = the propagation delay
of the driving stage and t|_j = the hold time of the driven stage.

Block Diagram

cascading packages using DELAYED CLOCK (CLp) output
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