
National 
Semiconductor

CD4034BM/CD4034BC 8-State TRI-STATE® Bidirectional 
Parallel/Serial Input/Output Bus Register

General Description
The CD4034BM/CD4034BC is an 8-bit CMOS static shift 
register with two parallel bidirectional data ports (A and 
B) which, when combined with serial shifting operations, 
can be used to (1) bidirectionally transfer parallel data 
between two buses, (2) convert serial data to parallel form 
and direct them to either of two buses, (3) store (recircu­
late) parallel data, or (4) accept parallel data from either 
of two buses and convert them to serial form. These 
operations are controlled by five control inputs:

A ENABLE (AE): “A” data port is enabled only when 
AE is at logical “ 1” . This allows the use of a common 
bus for multiple packages.
A-BUS-TO-B-BUS/B-BUS-TO-A-BUS (A/B): This input 
controls the direction of data flow. When at logical “1” , 
data flows from port A to B (A is input, B is output).
When at logical “ 0” , the data flow direction is re­
versed.
ASYNCHRONOUS/SYNCHRONOUS (A/S): When A/S 
is at logical “ 0” , data transfer occurs at positive 
transition of the CLOCK. When A/S is at logical “ 1” , 
data transfer is independent of the CLOCK for parallel' 
operation. In serial mode, A/S input is internally dis­
abled such that operation is always synchronous.
(Asynchronous serial operation is not possible.)
PARALLEL/SERIAL (P/S): A logical “ 1” P/S input 
allows data transfer into the registers via A or B port 
(synchronous if A/S = logical “ 0” , asynchronous if A/S 
= logical “ 1” ). A logical “ 0” P/S allows serial data to 
transfer into the register synchronously with the posi­
tive transition of the CLOCK, independent of the A/S 
input.
CLOCK: Single phase, enabled only in synchronous 
mode. (Either P/S = logical “ 1” and A/S = logical “ 0” 
or P/S = logical “ 0” .

Connection Diagram
V dD A8 A7 A6 A5 A4 A3 A2 A1 CLOCK A/S P/S

All register stages are D-type master-slave flip-flops with 
separate master and slave clock inputs generated inter­
nally to allow synchronous or asynchronous data trans­
fer from master to slave.

All inputs are protected against damage due to static 
discharge by diode clamps to VDD and Vss-

Features
■ Wide supply voltage range 3.0 to 18 V
■ High noise immunity 0.45 VDD (typ.)
■ Low power TTL fan out of 2 driving 74L

compatibility or 1 driving 74LS
■ RCA CD4034B second source

Applicatipns
■ Parallel Input/Parallel Output 

Parallel Input/Serial Output 
Serial Input/Parallel Output 
Serial Input/Serial Output register

■ Shift right/shift left register
■ Shift right/shift left with parallel loading
■ Address register
■ Buffer register
■ Bus system register with enable parallel lines at 

bus side
■ Double bus register system
■ Up-down Johnson or ring counter
■ Pseudo-random code generators
■ Sample and hold register (storge, counting, display)
■ Frequency and phase comparator
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Absolute Maximum Ratings
(Notes 1 and 2)
V qd DC Supply Voltage -0 .5  V Dc to  +18 V Dc
V |N Input Voltage -0 .5  V DC to V DD + 0.5 V DC
Tg Storage Temperature Range -65°C  to+150°C  
P q Package Dissipation 500 m W
T[_ Lead. Temperature 300°C

(Soldering, 10 seconds)

Recommended Operating Conditions
(Note 2)
V dd  DC Supply Voltage +3 V Dc to + 15 V qc
V |N Input Voltage 0 V DCto V DDV DC
T a  Operating Temperature Range

CD4034BM -55°C  to +125°C
CD4034BC -40°C  to +85°C

DC Electrical Characteristics cd4034bm (Note 2)

PA R A M E TER C O N D IT IO N S
-5 5 °  C +25° C +125°C

UNITS
M IN M A X M IN TYP M A X M IN M A X

I q d  Quiescent Device C urrent V DD = 5 V 5 5 150 JUA

< o D II o < 10 10 300 /iA
VDD= 15 V 20 20 600 m a

V q l  L ow Level O u tp u t Voltage V DD = 5 V 0.05 0.05 0.05 V
V D D = 1 0 V 0.05 0.05 0.05 V
V D D = 1 5 V 0.05 0.05 0.05 V

V q h  High Level O u tp u t Voltage V DD = 5 V 4.95 4.95 4.95 V
V D D = 1 0V 9.95 9.95 9.95 V
V d d = 1 5 V 14.95 14.95 14.95 V

V il  Low  Level In p u t Voltage V DD = 5 V, V 0  = 0.5 V or 4.5 V 1.5 1.5 1.5 V
V DD = 10 V, V 0 = 1.0 V o r 9.0 V 3.0 3.0 3.0 V
V DD = 15 V, VO = 1.5 V or 13.5 V 4.0 4.0 4.0 V

V |h High Level In p u t Voltage V DD = 5 V , V 0  = 0.5 V o r 4 .5  V 3.5 3.5 3.5 V
V DD = 1 0 V , V 0 = 1 .0 V or 9 .0 V 7.0 7.0 7.0 V
V d d  = 15 V , V 0  = 1 .5 V  o r 13 .5V 11.0 11.0 11.0 V

Iq l  L ow  Level O u tp u t Current V DD = 5 V , V q = 0.4 V 0.64 0.51 0.36 m A
V DD = 10 V, V 0  = 0.5 V 1.6 1.3 0.9 m A
V DD = 1 5 V , V 0 = 1 .5 V 4.2 3.4 2.4 m A

Iq h  High Level O u tp u t C urrent V d d  = 5 V , V 0  = 4.6 V -0 .6 4 -0.51 -0 .3 6 m A
V DD = 1 0 V , V 0  = 9 .5 V -1 .6 -1 .3 -0 .9 m A
V D D = 1 5 V , V 0  = 13 .5 V -4 .2 -3 .4 -2 .4 m A

I IN Inpu t C urrent V D D = 1 5 V , V ,N = 0 V -0 .1 -0 .1 - 1 0 5 -1 .0 iuA
V D D = 1 5 V, V ,n = 1 5 V 0.1 10‘5 0.1 1.0 iuA

Tri-S tate Leakage C urrent V Dd = 1 5 V , V o  = 0 V -0 .1 -0 .1 - 1 0 ‘5 -1 .0 m a

•oz V DD = 15 V , V 0  = 1 5 V 0.1 10 '5 0.1 1.0 »  A

N o te l: "Absolute Maximum Ratings" are those values beyond which the safety o f the device cannot be guaranteed. Except fo r 
"Operating Temperature Range" they are not meant to  im ply  that the devices should be operated at these lim its. The table o f "E lectrical 
Characteristics" provides conditions fo r actual device operation.
Note 2: V$S = 0 V unless otherwise specified.

Logic Diagram
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DC Electrical Characteristics c d 4034bc  (Note 2)

PA R A M E TER C O N D IT IO N S
-4 0 °  C +25° C +85° C

UNITS
M IN M A X M IN TYP M A X M IN M A X

I qq  Quiescent Device Current V d d  = 5 V 20 20 150 iuA>0iiQQ>

40 40 300 fiA
V Dd = 1 5 V 80 80 600 AtA

V q l  L o w  Level O u tpu t Voltage V d d = 5 V 0.05 0.05 0.05 V>0ii0□>

0 .05 0.05 0.05 V
V D D = 15V 0.05 0.05 0.05 V

V q h  H ig h  Level O u tpu t Voltage V D D = 5 V 4.95 4.95 4.95 V
V D D = 10 V 9.95 9.95 9.95 V
V D D = 15V 14.95 14.95 14.95 V

V|i_ Low  Level Inpu t Voltage V DD = 5 V , V 0 = 0.5 V  or 4.5 V 1.5 1.5 1.5 V
V DD = 10V , V Q = 1 .0 V  or 9 .0 V 3.0 3.0 3.0 V
V DD = 15V , V 0  = 1 .5 V  o r 13 .5V 4.0 4.0 4.0 V

V |h High Level Inpu t Voltage V d d  = 5 V , V 0  = 0 .5 V  o r 4 .5 V 3.5 3.5 3.5 V
V DD = 10 V, V 0  = 1.0 V o r 9.0 V 7.0 7.0 7.0 V
V DD = 15V , V Q = 1.5 V o r 13 .5V 11.0 11.0 11.0 V

I q l  L o w  Level O u tp u t C urrent V d d  = 5 V , V q  = 0.4 V 0.52 0.44 0.36 m A
V DD = 10 V, V Q = 0.5 V 1.3 1.1 0.9 m A
V DD = 1 5 V , V Q = 1 .5 V 3.6 3.0 2.4 m A

I OH High Level O u tp u t Current V d d  = 5 V , V q = 4.6 V -0 .5 2 -0 .4 4 -0 .3 6 m A
V DD = 1 0 V , V 0  = 9 .5 V -1 .3 -1 .1 -0 .9 m A
V DD = 1 5 V , V q = 13.5 V -3 .6 -3 .0 -2 .4 m A

l|N  In p u t C urrent V DD = 15V , V ,N = 0 V -0 .3 -0 .3 - IO - 5 -1 .0 /iA
V DD = 1 5 V , V |N = 15 V 0.3 10-5 0.3 1.0 pA

Tri-S tate Leakage Current V Dd = 15V , V o  = 0 V -0 .3 -0 .3 -1 0 -5 -1 .0 fiA
>OZ V Dd = 1 5 V , V q  = 15 V 0.3 10 '5 0.3 1.0 HA

AC Electrical Characteristics ta =25°c , c L=50pF,RL=2ook, inpu ttr = t ,= 20ns,
unless otherwise specified

PARAMETER CONDITIONS MIN TYP MAX UNITS

tP H L / tP L H Propagation Delay Time, A(B) v d d  = 5 V 280 700 ns
Synchronous Parallel Data or Serial V DD = 10V 120 270 ns
Data Input, B(A) Parallel Data 
Output

V DD = 1 5 V 85 190 ns

tpH L»  tP L H Propagation Delay Time, A(B)

>IDIIOO>

280 700 ns
A(B) Asynchronous Parallel Data V DD = 10V 120 270 ns
Input, B(A) Parallel Data Output V D D = 15V 85 190 ns

tp H Z * tP L Z Propagation Delay Time from A/B V Dd = 5V , Rl = i . o \ < n 95 220 ns
or AE to High Impedance State at A V DD = 10V, R l = 1.0KS2 60 130 ns
Outputs or from A/B to High 
Impedance State at B Outputs

V DD = 15 V, R L = 1.0K12 45 100 ns

tp Z H , tp Z L Propagation Delay Time from A/B V dd = 5V , R L = 1.0KS2 180 480 ns
or AE to Logical " 1 "  or Logical “ 0 " V D D = 10V, R l = 1.0KJ2 75 190 ns
State at A Outputs or from A/B  to 
Logical "1 "  or Logical " 0 ”  State at 
B Outputs

V DD = 1 5 V ,R l = 1.0K fi 55 140 ns

tT H L *  tT L H Output Transition Time V dd  = 5V 100 200 ns

>0nQO>

50 100 ns
V D D = 15V 40 80 ns

f C L Maximum Clock Input Frequency

>LOIIQQ>

2 4 MHz
V D D = 10V 5 10 MHz
V D D = 15V 7 14 MHz

tWL- X\NH Minimum Clock Pulse Width V DD = 5 V 125 250 ns

>0II□0>

50 100 ns
V DD = 15V 35 70 ns
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Switching Time Waveforms and Test Circuits
c lo c k  r L X X J n J T J T J - l J T ^ ^

A ENABLE | | _  1 1 I

ws n .  _______  _______  i ................
A/B | 1_______________
a /s n i i 1--------

SERIAL |----- ---------- 1DATA
A1 1 1 1 1 n_n_r
«  n __________________________________________________ _______ r m .

« n ___________ n __ n_n_r
m n _________________________i l it .
A5 1--1 i— i rL-TLT
A6 n I LTL.
A7 m n rL-TLT
A8 n ________ ___1 LTL

Be I------------------1____________I----LTL

-B  DATA LINES ARE OUTPUTS-
J ----LTL

A DATA 
LINES ARE 
OUTPUTS

Synchronous Operation

'A' OR 'B' 50% 
DATA

INPUTS /
---------------------------- \ r --------------------------------50%

(-•— tjL H
~ ±

■«— nrHL
-------------------90%
------------------- 50%
c------------------ m«/.

1 'B 'O R 'A ' 
DATA 

OUTPUTS E E E i E : - - - A

■^-tpHL-*'

Asynchronous Operation
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VDD Vdd

16-Bit parallel in/parallel out,parallel in/ 
serial out, serial in/parallel out, serial in/ 
serial out register.

Frequency and Phase Comparator
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Applications (Contu)

"r r i r T r i r - i r - i r i r n r i r i r i r i r n j - u-
12-------u inn u u u u u unjinnoir
:Krrrn iijn jin M n ru ^

n ___r ^ r i J T J X J i jn jn jn x T r L n
— h i —

— LTL_ .__ “ i n  n n n
L | -------------------fi > f2 ------------ --------------------fi = f2 * ------------------------------------------ ----------------<1 < f2 ---------*►)

*WHEN fi=f2, tw IS PROPORTIONAL TO THE PHASE OF fi WITH RESPECT TO f2

SHIFT LEFT OUTPUT

A "H igh " ("L o w ") on the S hift Le ft/S h ift Right input 
allows serial data on the S hift Left Input (Shift Right 
Input) to enter the register on the positive transition 
of the clock signal. A "h ig h " on the " A "  Enable Input 
disables the " A "  parallel data lines on Registers 1 and 2 
and enables the " A "  data lines on Registers 3 and 4

and allows parallel data into Registers 1 and 2. Other 
logic schemes may be used in place of registers 3 and 4 
for parallel loading.

When parallel inputs are not used Registers 3 and 4 and 
associated logic are not required.

* Sh ift le ft input must be disabled during parallel entry.

Shift Right/Shift Left with Parallel Inputs
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" A ”  EN ABLE P/S A /B A/S MODE O P E R A TIO N *

0 0 0 X Serial Synchronous Serial data input, A- and B-Parallel data outputs  disabled.

0 0 1 X Serial Synchronous Serial data input, B-Parallel data outpu t.

0 1 0 0 Parallel B Synchronous Parallel data inputs, A-Parallel data outputs  disabled.

0 1 0 1 Parallel B Asynchronous Parallel data inputs, A-Parallel data.outputs disabled.

0 1 1 0 Parallel A-Parallel data inputs disabled, B-Parallel data outputs, synchronous data recirculation.

0 1 1 1 Parallel A-Parallel data inputs disabled, B-Parallel data outputs, asynchronous data recirculation.

1 0 0 X Serial Synchronous Serial data input, A-Parallel data ou tpu t.

1 0 1 X Serial Synchronous Serial data input, B-Parallel data ou tpu t.

1 1 0 0 Parallel B Synchronous Parallel data input, A-Parallel data ou tpu t.

1 1 0 1 Parallel B Asynchronous Parallel data input, A-Parallel data ou tpu t.

1 1 1 0 Parallel A  Synchronous Parallel data input, B-Parallel data ou tpu t.

1 1 1 1 Parallel A  Asynchronous Parallel data input, B-Parallel data ou tpu t.

X = Don't Care

*Fo r synchronous operation (serial mode or when A/S = 0 in parallel mode), outputs change state at positive transition of the clock.
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