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CMOS 8-Stage Static

CD4034B Types

Bidirectional Parallel/Serial
Input/Output Bus Register

High-Voltage Types {20-Volt Rating)

@ CD4034B is a static eight-stage -

parallel-or serial-input parallel-output regis- "
=" & Parallel Input/Patallel Output,

ter. It can be used to:

1} bidirectionally transfer parallel informa-
tion between two buses, 2) convert serial
data to parallel form and direct the paraliel
data to either of two buses, 3) store {recircu-
late) parallel data, or 4} accept parallel data
from either of two buses and convert that
data to serial form. Inputs that control the *

operations include a single-phase CLOCK -
({CL), ADATA ENABLE (AE), ASYNCHRO-

NOUS/SYNCHRONOUS (A/S), ABUS-TO-
B8-BUS/B-BUS-TO-A-BUS (A/B), and PAR-
ALLEL/SERIAL (P/S).

Data inputs include 16 bidirectional parailel
data lines of which the eight A data lines are
inputs {3-state outputs) and the B data lines
are outputs {inputs) depending on the signal
level on the A/B input. In addition, an input
for SERIAL DATA is also provided.

All register stages are D-type master-slave
flip-flops with separate master and slave
clock inputs generated internally to allow
synchronous or asynchronous data transfer
from master to slave. Isolation from external
noise and the effects of loading is provided
by output buffering.

PARALLEL OPERATION

A high P/S input signal allows data transfer
into the register via the parallel data lines
synchronously with the positive transition
of the clock provided the A/S input is low.
tf the A/S input is high the transfer is in-
dependent of the clock. The direction of
data flow is controlled by the A/B input.
When this signal is high the A data lines are
inputs (and B data lines are cutputs); a low
A/B signal reverses the direction of data flow.

The AE input is an additional feature which
allows many registers to feed data to a
common bus. The A DATA lines are enabled
only when this signal is high.

Data storage through recirculation of data in
each register stage is accomplished by mak-
ing the A/B signal high and the AE signal
low.

Applications:

.. Serial input/Parallel Output, E
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 parailel
lines at bus side .
;% Double bus register System

¥’ Up-Down Johnson o ring countar

B Pseudo-random code generators

¥ Sample and hold register (storage,

counting, display)
& Frequency and phase comparator

SERIAL OPERATION

A low P/S signal allows serial data to transfer
into.«the register synchronously with the
positive transition of the clock. The A/S in-
put-is internally disabled when the register is
in the serial mode (asynchronous serial opera-
tion-is not allowed).

The serial data appears as output data on
either the B lines (when A/B is high) or the
A lines (when A/B is low and the AE signal
is high).

Régister expansion can be accomplished by
simply cascading CD4034B packages.

The CD40348B types are supplied in 24-lead
dual-in-line ceramic packages (D and F suf-
fixes), 24-lead dual-in-line plastic packages
(E suffix), and in chip form (H suffix).

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, {Vpp)

Voltages refaranced to Vgg Terminal) .............

INPUT VOLTAGE RANGE, ALL INPUTS

DC INPUT CURRENT, ANY ONEINPUT .............

POWER DISSIPATION PER PACKAGE (Pp):

ForTa==-55%C10+1009C ...........ooveunnn. .,
ForTa=+100°Cto+1259C.....................
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

ST

AE ~——

a/8 —] STEERING
l

A —) LOGIC

pry—|

oL —

&
STAGES

[T
11111

B8 DATA LINES

A DATA LINES

92CS-29108
_ Functionat Diagram

' Featires:

= Bidirectional parallel data input

= Paralie! or serial inputs/paralle] outputs

= Asynchronous or synchronous parallel
data loading

B Parallel data-input enable on A" data
lines (3-state output}

B Data recirculation for register expansion

® Multipackage register expansion

= Fully static operation dc-to-10 MHz (typ.)
atVpp=10V

B Standardized, symmetrical output
characteristics

8 100% tested for quiescent current at 20 V

® 5.V, 10-V, and 15-V parametric ratings

¥ Maximum input current of 1 uA at 18 V
over full package-temperature range;

100 nA at 18 V and 25°C

® Noise margin {over full package-temperature
range):
tVatVpp=56V
2Vat VDD =10V
25V at VDD =18V
B Meets all requirements of JEDEC Tentative
Standard No. 138, ‘‘Standard Specifications
for Description of ‘B’ Series CMOS Devices”

.................................. -0.5V to +20V

-0.5VtoVpp +0.5V

......................................... +10mA

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package TYpes) . ... ........ovvevnenss 100mW
OPERATING-TEMPERATURE RANGE (TA). .. ..0viviiiiicninrnerrnaeranesaanneenss 550G to +1250C
STORAGE TEMPERATURE RANGE Tatg) e eerene -85°C fo +150°C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16 & 1/32inch (1.59 + 0.79mm) from case for 108 Max .....ouvvvurrnenenrnenes +285°C
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CD40348B Types

RECOMMENDED OPERATING CONDITIONS at T 5 = 269C, Except as Noted.
For maximum reliability, nominal operating conditions should be selected so that

operation is always within the following ranges:
Voo LIMITS
CHARACTERISTIC V) Min. Max. UNITS
Supply-Voltage Range (For Tp = Full Package- 3 18 v
Temperature Range)
Data Setup Time, tg 5 160 -
Serial Data to Clock 10 60 - ns
15 40 -
5 50 -
Parallet Data to Clock 10 30 - ns
15 20 -
5 350 -
Clock Pulse Width, tyy 10 140 - ns
15 80 —
5 2
Clock Input Frequency, fo| 10 dc 5 MHz
15 7
Clock Input Rise or Fall Time, t,CL, thL' 5,10, 15 — 15 s

*If more than ane unit is cascaded t.CL should bs made less than or equal to the sum of the transition time
and the fixed propagation delay of the output of the driving stage for the estimated capacitive load.
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7
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?ﬁ

Voo

Vss

* INPUTS PROTECTED BY

CMOS PROT
NETWORK
CLOCK —————»CLun
Fig. 1 — Steering logic diagram.
FLIP-FLOP TRUTH TABLE
INPUTS OuUTPUT
éT-M ﬁs D Q
N\ N 0 0
e N 0 0
x . -/— 0 INVALID
CONDITION
Vs / X 0
N N\ 1 1
/ N 1 1
—\_ _/- 1 INVALID
CONDITION
1=High Level 0= Llow Level X =Don't Care
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INPUTS

QUTPUTS

92¢5-20677

Fig. 2 — Asynchronous cperation propagation
delay time and transition time.
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#®|NBUT REFERS TO ANY OF THE “A"OR "8” DATA INPUTS, "A"ENABLE,
SERIAL INPUT, A7B, P/S, OR A/S INPUTS

¥* i 5uH AND tguL ARE SET-UP TIMES . w
2¢5-20074

Fig. 3 — Synchranous operation propagation
delay times, transition times, and
set-up times.
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STATIC ELECTRICAL CHARACTERISTICS

CD4034B Types

1] [ [AMBRENT TEMPERATURE (Ta)e25-CTFf T
< + I
CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) r L T
TERISTIC T .E° GATE-TO-SOURCE VOLTAGE (V5115 ¥ !
Vo | Vin (VoD *25 S : S
V) (V) [ (v)| -55 | —40 +85 {+125 |Min. | Typ. [Max. z
_ — 05| 5 5 5] 150 150 | — 004! & 2, oV

Quiescent S
Device - 0,10| 10 10 10 300 300 — 0.04 10 “A = 10
purent, - loisi 15| 20/ 20 e€00] 600| - | 004| 20 % S

ax. T
bb — lo20] 20| 100] 100 | 3000] 3000 [ = | 0.08] 100 | et i .

Output Low 0.4 0.5 5| 0.64] 0.61 0.42] 036 | 0.51 1] - BRAIN-TO-SOURCE VOLTAGE (Vps)—V s2cs-2a16m)
ulput Lo Fig. 5 — Typical output low (sink)
:Slnk’\),l?nurrent 05 0,101 10 16| 1.5 1.1 09 1.3 26| — current characteristics,
oL vin- 15 0,15 15 | 4.2 4 28{ 24| 34| 68| - ISENT TEWPERATORE T,

. X . . . . . AT
4, —0. -0. -0.42|-0. — - —

Output High 6 0,5 5 [-0.64| —0.61 0.36 |-0.51 1 mA -Ié
{Source) 2.5 05| 5 -2| -18 | -13[-115] 18] -3.2] - u
F“"e“:i‘r" 9.5 010{ 10 | -186] -16| —t1| -09| —1.3| -26| - % GATE=TO-SOURCE VOLTAGE (Vogh 18V 1]
OH 135 |015] 15 | —a2| -a| —28] —24] 34| 68| - &)

Output Voltage] 05] 5 0.05 - 0005 Zrs HH oy
Low-Level, — 0,10 10 0.05 - 0. 465 Zo.H
VoL Max. — Jomsts 0.05 - 0005 \h 2l

3 e

Qutput - 0,5 5 4.95 495 5| &£ ' e :g:

Voltage: _ a0.10] 10 9.95 9.95 1wl DRAIN-TO- souncz VOLTAGE (vpgl—v

High-Level, = : he ) o AR

VOH Min. _ 0,15 | 15 1495 14.95 15 _ Fig. 6 — thmun;’output.la.w {sink)
current characteristics.

Input Low 0545 - 5 1.5 - - 1.5 DRAIN-TO-SOURCE VOLTAGE (Vpgi—V
Voltage 1 -9 - 10 3 —_ — AMBIENT TEw:nA‘runs_I(!!r.)-zs'ci%?ﬁm m-’ 7
Vi Max. h 5135 — 15 4 B — v GATE-TO-SBURCE YOLTAGE (Vgg)s-5V . 'IE

Hy 3

lnput High 0545 - 5 35 3.5 - | - °§
Voltage, 19 | - |10 7 7 -] - s §
VinMin. oS5~ |18 1 1 N SV w8

Input Current™| 018 | 18 |01 N » " +10-5 | +0.1] ua 23
llN Masx. ' - *0.1 - - . - = e _'=r __§

3-State g
Output 3
L eakage 0,18 (0,18 ] 18 {¥04 0.4 +12 +12 — |+10-%] 0.4 A
Current . i ) 92¢5- 2432041
| Max Fig. 7 — Typical output high (source)

ouT : current characteristics.
* Al inputs except A and B Lines.
AWGIENT TEMPERATURE 17417 25°¢C
o
ORAIN-TO-SOURCE VOLTAGE [Vpgl—V =3
-0 -5 o - ]
e s e ¥ B
GATE - I° SOURCE Pt (vog)e -5 vigPT T § 3 &5 it aess:
T = 3 Tavs H
5° é E ;‘Oc vm‘gi—wo]“‘ f
=l g E a E T
_' oG ] i
g £ 2 oY
3 £ £% a3
-Bv ; E gu ! : l[ll[l]lllr—-‘—_x"lvj }JI
E 3 ! } I']}%:]Tl]fll lml BDH_‘_‘BO__‘_‘JJI
- LOAD CAPACITANCE (cu— eF gacs-30192
E H i Fig. 10 - Typical propagation delay time as a
° L CAPRITANCE (e~ oF function of load capacitance [A(B)

92CS-2432/R2

Fig. 8 — Minimum output high (sourcel
current characteristics.

92¢5-24322

Fig. 9 — Typical transition timae as a function
of load capacitance.
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paraliel Data Input to B(A) paraliel
Data Output, synchronous or
asynchronousl.



CD40348B Types

ONE OF EIGHT S1AGES

T T T T T T T T T |
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I
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Fig. 11 — Register stage logic diagram (1 of 8 stages).

TRUTH TABLE FOR REGISTER INPUT-LEVELS AND

RESULTING REGISTER OPERATION

1% AMBIENT TEMPERATURE (Ta1-28%¢ | | f 1
X h -
= | J
2 ——
L o v
210 o { 1
w 6 /7 f
@ a A At
2 LA Y.
H o
S0t P
: S :
: 5, %) 17
5 R ‘4 / 1 =50 pF
g @ é,\. A H === gysi5pF i1+
3 103 < 4 i B R
a AT . A
= AT T T
w I
A g |
g 11
2 4 / H
2 A’
2 4 Y] €&z Ty

e
Enable| P/S | A/B | A/S Operation*

o 0 o X Serial Mode; Synch. Serial Data Input, A" Parallel Data Outputs
Disabled

0 0 1 X | Serial Mode; Synch. Serial Data Input, ''B” Parallel Data Qutput
Parallel Mode; “B” Synch. Parallel Data Inputs, A" Parallel Data

0 1 0 0 )
Outputs Disabled

0 ) 0 : Parallel Mode; "‘B”" Asynch. Parallel Data Inputs, “A” Parallel Data
Qutputs Disabled
Parallel Mode; ““A" Paraltel Data Inputs Disabled, ’B" Parallel Data

0 1 1 0 . .
Outputs, Synch. Data Recirculation

0 1 1 1 Parallel. Mode; A’ Parallel Data Inpuits Disabled, “'B" Parallel Data
Outputs, Asynch. Data-Recirculation

1 0 a X | Serial Mode; Synch. Serial Data Input, “’A” Parallel Data Output

1 0 1 X | Serial Mode; Synch. Serial Data Input, "B" Parallel Data Output

1 ) 0 0 Parailel Mode; *“B" Synch. Parallel Data Input, A’ Parailel Data
Output

1 1 0 1 Parallel Mode; "B Asynch. Parallel Data Input, A’ Parallel Data
Output

. ] . 0 Parallel Mode; A" Synch. Parallei Data Input, B" Parallel Data
Output

1 1 1 1 Parallel Mode; A" Asynch. Parallel Data Input, “B” Parallel Data
Qutput

*Outputs change at positive transition of clock 1n the serial mode and when the A/S control input is *low"
in the parailet mode. During transfer from parallel to serial operation A/S should
remain low in order to prevent Dg transfer into Flip Flops.

1 =HIGH LEVEL

0={0OW LEVEL

X = DON'T CARE
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Fig. 12 — Typical dynamic power dissipation
as a function of clock frequency.
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Sacataly
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92C5-30:54

Fig. 13 — Dynamic power dissipation
test circuit.

Voo

INPUTS

foo)

Vss
92CS- 2TA0IRI

Fig. 14— Quiescent-device-current test circuit.

¥uo
INPUTS
-
Voo NOTE:
Q‘o—@-— . MEASURE INPUTS
° SEQUENTIALLY,
vss - TO BOTH Vpp AND Vgg:
-— CONNECT ALL UNUSED
INPUTS TO EITHER
! Vpop OR Vgg-
Vss
T 920E-27402
Fig. 15 — Input-current test circuit.
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CD40348B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta = 25°C, Input t,ty = 20 ns,

Cu = 50 pF, AL = 200 k0

CHARACTERISTIC Voo (V) TN LT MAY UNITS
Propagation Delay Time, teu., teiw 5 — 350 700
A(B) Parallel Data In to 10 — 120 240
B{A) Parallel Data Qut 15 — 85 170
Serial to Parallel Data Qut
3-State Propagation Delay tpuz teuz 5 — 200 400
A/B or AE to "A” OUT  tpa, trzn 10 — 80 160
15 — 60 120
Transition Time, troe, tron 5 — 100 200
10 — 50 100
15 — 40 80
Minimum Data Setup Time,tsu 5 — 80 160
Serial Data to Clock 10 - 30 80 ns
15 — 20 40
5 — 25 50
Parallei Data to Clock 10 — 15 30
15 — 10 .20
Minimum Data Hold Time, t. 5 —_ — 50
10 — — 15
15 — — 10
Minimum High-Level 5 — 175 350
Pulse Width, tw 10 — 70 140
AE, P/S, A/S 15 — 40 80
Maximum Clock 5 2 4 —
Frequency, feL 10 5 10 - MH2z
15 7 14 —_
Minimum Clock Pulge 5 - 125 250
width, Ctw 10 — 50 100 ns
15 — 35 70
Maximum Clock Rise or
Fall Time, WY RN B AR - 18 #
Input Capacitancs, Cm Any Input — 5 75 pF

*1f mare than one unit is cascaded tCL should be made !ess than or equal to the sum of the transition
time and the fixed propagation delay of the output of the driving stage for the estimated capacitive load.

Voo
INPUTS _O’UTPUTS
ML -] et
. - *+
°
YL - -
=
]
! NOTE: N
Vss TEST ANY COMBINATION
OF INPUTS
92CS-2T44 IR

Fig. 16 — Input-voitage test cireuit.

AE_ s L .
SERtAL A PARALLEL A PARALLEL
OATA ° I " pata ST DATA
vppe—{asB Voot A8
4034
arg CDA034 ass T090%
B PARALLEL B PARALLEL
e oama Mo oata
Pis — [rs
SERIAL
WL e HEH

P/S

Applications

Voo

vf:mmu

SERIAL
DATA

ArS
on

32ts-19208KI

Fig. 17 — 16-bit parallel in/paraliel out,

paraliel inkerial out, serial in/
parallel out, serial in/serial out

register.
"A'ENABLE
I ettt l ettt
AE_ [T —
Seara s oI ST PR
a8 /B
ayg C09034 arg 02034
L e "B"PADNAAYI;LEL o "B'P;::kLEL
s T T i L
THIH T
as@
oL

22€8 192

Fig. 18 — 16-hit serial in fgated parallel out

DOUBLE - BUS SYSTEM register.
(ENABLE INPUTS ON BOTH SIDES)
444 44
- - .
| : LD P/5 AE [g4— —m AE P/S ¢ PrS AE l—b}
| |1—b ! | .= <+ 1 J > 1 [ d
| MEMORY o i iR EEL N e B
| UNIT e R W REG 3 > 3| REG |3 > 3| REG |3 j—> 10 208
o o le—s N ale——Ta 4 (4= |- Bys
| f—s T s le—s s ] PR Y5 e |STSTEN
] j—» & 6l 6 s 6 6l
| .| coeose . N C N M M e
| l—ns e fe— e , , lop>—e) , , lefes .
L_ _____ 1 SI A/B A/S GL s1 R ScL st M oL J
YT frTt ¥

i— _______ 1 ST a/B A/5 CL ST A/B A/8 CL | —
| | L.PIS AE g— — o AE PISQJ | :

]q-—a | [ T—— - 1 i 1—.‘
| le—i2 2 le—» -2 2 e |
i le—sl - o |
[ PERIPHERAL 3 ¥ REG S 3 z REG 2 ARITHMETIC i
I UNIT . e 'l g I R st uNiT |

le—u{5 5 l—»- “+8s 5 le—sl

je—nle & j—n P 6 lo—sl i
| . © 1. coacaa 04034

{7 | . T 7 7 fe—s] |
| (s 8 8 8 el |
L - i I, -

The *’A’ enable (AE) and A/B signals control all b vt 4 v

combinations of transfer between the registers

and bus systems.

BUS LINES
[SINGLE}

Fig. 19 — Single- and double-bus systems.
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SHIFT LEFT OUTPUT

CD4034B Types

“A" ENABLE
quee =
SHIFT
LEFT/ . 85
SHIFT = ey wah
IGHT =——"a"PARALLEL DATA®| ———— "K'PARALLEL DATAY
'i___~_ - L
SHIFT RIGHT
» .4 OUTPUT
SHIFT 1
E‘f”n} RE Y R 1
ST 51
Lwiers /S
REG 4 b REG.2
—]
CD4034 as ars Chao3s
cLOCK
L o
A8 1 a8 1
SHIFT
A/S —L LEFT INPUT *
PARALLEL = »—J - 4" o ¢ o wpaps LEF
ENTRY ars
oL
I3
AE | = A PARALLEL DATA - AE | - A PARALLEL OATA e
e e B ) .
PIs REG. 3 P/s REG. 4
oo ars €D4034 Voo ars c04034

vl

-
-

A “High™ {’Low”} on the shift Left/Shift
Right input allows serial data on the Shift
Left Input: (Shift; Right Input) to enter the
register . ont the positive transition -of the
clock signal. A “high” on the “A’ Enabie
‘Input disables the A’ parallel data lines an
Reg. 1 and 2 and enables the A" data lines
on registers 3 and 4 and allows parallet data

Esiaaaani

s

F2CM- 1921 3R

into registers 1 and 2. Other logic schemes
may be used in place of registers 3 and 4 for
paraltel loading.

When parallel inputs.are not-used Reg. 3 and
4_and associated lagic are not required.
* Shift left input must be disat.z‘led during parallel

antryd

Fig. 20 — Shift right /shift ieft with paraile! inputs.
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(0.102-0252) . .0 e
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SERIAL
0aTA ST

CLOCK >— CL

SAMPLEIHOLD>—1 + l l 1 l l 1{

SERIAL DATA >——{sT

— T 713.760 -3.962)
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Dimensions and pad layout for CD4034BH.

VS S T L U VTR S

A X PARALEL TTATA ——

vpp +— AZB

+ A/S

CD4034

Prs  ~——— B PARALLEL DATA——

CD4016 Nel—8
SERIAL
ouTaUT

=—-—N— STAGE SELECTION —+
3265 13199

Fig. 21 — N-stage shift register with fixed serial

output line.
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/"B PARALLEL DATA-——=\

e ST

TO DISPLAY ETC
8 ;
92C5- 1921481 3 ;
Fig. 22 — Samplg and hold register—serial/ - 5
paraliel in—paralle! out, % [
: @ ¢
w 2
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= ¢
8
e T al ey
o} o D —_
£|6 i3 Py B
i 2l
= 5 w -
83 ¢ 1ol 4|E
|27 18| 2| &
|8 17—E |
“A" ENABLE —{9 iel—
SERIAL INPUT ——10 15|—CLOCK
a8 —il 14}——a/s
vgs —12 13—pr8
TOP VIEW ’

92C5-20744R ©

TERMINAL DIAGRAM

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mifts {10—3 inch).



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





