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SCHS038

CMOS 4-Stage
Parallel in/Parallel Out
Shift Register

with J-K Serial Inputs and True/
Complement Qutputs

High-Voltage Types {20-Volt Rating)

@ CD4035B is a four-stage clocked
signal serial register with provision for syn-
chronous PARALLEL inputs to each stage
and SERIAL inputs to the first stage via
JK logic. Register stages 2, 3, and 4 are
coupled in a serial D flip-flop configuration
when the register is in the serial mode

CD4035B Types

Features:
® 4.-Stage clocked shift operation PARALLEL 1N
& Synchronous parallel entry on all 4 stages 1. lz P !.
m JK inputs on first stage L 2
= Asynchronous True/Complement control slsg-{;z
on all outputs kS
® Static flip-flop operation; Master-slave prsl—d 4-STAGE REGISTER
configuration e 2
® Buffered inputs and outputs pESET 2]
® High speed — 12 MHz {typ.) at Vpp =10V Vo 16 ; 5 Ta T3
= 100% tested for quiescent current at 20 V Vss *8 l ’ ,
L Standat&ized, symmetrical output : Q78 9% 95/ 04/Ba,
characteristics e e~ 2s03em
m 5.V, 10-V, and 15-V parametric ratings

B Meets all requirements of JEDEC Tentative FUNCTIONAL DIAGRAM

Standard No. 138, “Standard Specifications
for Description of "B” Series CMOS

(PARALLEL/SERIAL control tow}. . [ TAMBIENT TEMPERATURE (TA) 28°C]
Parallel entry into each register stage is per- Devices” €
mitted when the PARALLEL/SERIAL con- )
trol is high. Applications: 3 SR o et Pt
In the parallel or serial mode information is ® Counters, Registers E, . éi T
:’:,;mfe::fdﬁ; S;;gg:ﬂ:'ig;ﬂ::‘;mom‘ . Arithmetic-unit registers E
en the control is . e - . i
high, the true contents of the register are Sh'f.t'leh — shift right regmer_s. é ,:i,
available at the output terminals. When the Serial-to-paraliel/parallel-to-serial 5 HIH S tes
TRUE/COMPLEMENT control is low, the conversions g of T FHH
outputs are the complements of the data in ® Sequence generation 5 & PR
the register. The TRUE/COMPLEMENT ® Control circuits 8 °- H FHH
control functions asynchronously with re- . HH g
spect to the CLOCK~signaI. ® Code conversigg oglm.m.sua'cg VOLTAGE tvipg)—V
JK input logic is provided on the first stage FIRST STAGE TRUTH TABLE " . | e
SERIAL input to minimize logic require- 19 LINPUTS tn (OUTPUTS} Fig. 1 — Typical output Iofv .’s"'”
ments particularly in counting and sequence- oL IR [ & [ co On current characteristics.
neration applications. With JK inputs TS
gnnected togsther, the first stage becorr)'nes </ fo]x 1o 2 2 e venrivediomia
aD fli;_)-flop. Aq asynchronous common S xfe o ! 1
RESET is also provided. /| x[ofo \ o 15, s
The CD4035B types are,supplied in 16-lsad G— TOGGLE = e  egisv LT
hermetic dual-i)r’\'-)lina cerar‘;‘i,c packages (D S| r]ojo fen o Wbt :.-f-'z" Frrept eobrele ARNvEL !
and F suffixes), 16-lead dual-in-line plastic {x[vfje] ' s, T
packages (E suffix), and in chip form (H [ x{ x| o om Gnot < HHH
sutfjx). ' e S
X x| x 1 X [} § 5525 1}
m?u-r_o—sm: VOLTAGE (Vpgi—V
: 3203 - 2434901
Fig. 2 = Minimum output lfow (sink)
MAXIMUM RATINGS, Absolute-Maximum Values: ‘current characteristics.
DC SUPPLY-VOLTAGE RANGE, (Vpp) ORAIN-TO-SOURCE VDLIAGE (Vpg)=V
Voltages referenced toVgg Terminal) .........c.covvniiniiiniiinnenrnnns. ciierea . =05V 10 +20V A Fo g 3 -u : g
INPUT VOLTAGE RANGE, ALL INPUTS .............coeuerirvnieninnns L-0SVIoVpp +0.5V T B v e %
DC INPUT CURRENT, ANY ONE INPUT .. .. .0 tutetitatinin e e cnintainan s e neienenenane ziomA: ¢ T : 3
POWER DISSIPATION PER PACKAGE (Pp}): , _ : g
ForTp=-550Ct0+1009C ......o0vvurnrnenenansnas et e 500mW ; g
ForTp=+1000C10+1269C. ... . ouueieaseniieinninnan, Derate Linearity at 12mW/OC to 200mW ' 3
DEVICE DISSIPATION PER OUTPUT TRANSISTOR ; : i 1 T 208
FOR T = FULL PACKAGE-TEMPERATURE RANGE (All Package Types).......... rrierereen . 100MW It ni
OPERATING-TEMPERATURE RANGE (TA), .. +. . ccneeennnenneennenneenannens -550C fo +1250C HH D 3
STORAGE TEMPERATURE RANGE (Tggg) .- -« vvvvvevnvntniaeiniiaanaetieanaaasnn -65°C 10 +150°C vy bl
LEAD TEMPERATURE (DURING SOLDERING): ?_
Atdistance 1716 £ 1/32inch (1.59 £ 0.79mm) from casefor 108 max .......o.vvvueiuennaennn +2659C 3

9203~ 2432003

Fig. 3 — Typical output high fsource)
current characteristics,
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CD40358 Typés

DRATN=TD+SOUACE VOLTAGE {¥pg)——y

. ) ~io -5 0
E AMBIENT TEMPERATURE (TaT> 28°C R
* o H 2 HHHHHH TR
: Voo GATR -TO- SOURGE YOLIAGE (gale -5 v pEETT] %
I
T H 3
1
T H
= --55
T £
o )
3
- ; ; o F i :
P @ T % 3 [ 1 T 0o
Vgg T 8
L " ® ® &
ol — * WL AN PRoTeCTED 2
B ; g
- L@ w0k ety 0 L @ BY SOs /M T
CLOCKS - f | : , ..§
*Og - \ | H
I T _ H .
nuusué_.Dc i i : . 5
SERIAL T . . £
CONTROL . g - 3
° it
P2Cs-2432182
Fig. § — Minimum output high (source)
current characteristics.
»*
3 AMBIENT TEMPERATURE (T=28°C
LE /
ggﬂgLEMENY

P/S10+SERIAL MODE
T/CIrTRUE QUTPUTS

Fig. 4 — Logic diagram,

Typical Stage Detail Logic

RECOMMENDED OPERATING CONDITIONS at Ta= 25°C, Except as Noted.
For maximum reliability, nominal operating conditions should be selected so that

operation is always within the following ranges:

ELL - 20058

CHARACTERISTIC Vpp LIMITS UNITS
(V) MIN. MAX.
Supply-Voltage Range (For Ta = Fuli 3 18 v
Package-Temperature Range)
Data Setup Time, tg: 5 220 -
J/K Lines 10 80 - ns
15 60 -
5 140 -
Parallel-In Lines 10 50 - ns
15 40 -
5 200 -
Clock Pulse Width, ty 10 90 - ns
15 60 -
5 2
Clock Input Frequency, foL 10 dc 6 MHz
. 15 8
5 - 15
Clock Rise or Fall Time, t,CL, t;CL: 10 - 15 us
15 - 15
5 250 -
Reset Pulse Width, ty 10 110 - ns
15 80 —

TRANSITION TIME {tryy ,t7 ) ~ns.

40 &0 80 00
LOAD CAPACITANCE (Cy ) pF

92C5-p4322

Fig. & — Typice! transition time as a function of
load capacitance.

AMBIENT TEMPERATURE ( Ty }u25°C
CKED OPERATION

HH

PROPAGATION DELAY TIME (tpy sTpLHI—ns

20 & 60 80 100

LOAD CAPACITANCE {Cy}— pF 82530382

Fig. 7 — Typical propagation delay times as & func-
tion of load capacitance (Q output).

AMBIENT TEMPERATURE (T, )= 25°C
LOAD CAPACITANCE (C( 1= 50pF

T T
T

o

MAXIMUM CLOCK INPUT FREQUENCY ito)—

ale

3-106

[ 15 20
SUPPLY VOLTAGE (VDOI=V  y,00 ~0oan
Fig. 8 — Tygical maximum clock nput frequency

as a function of supply voltage.

l COMMERCIAL CMOS -
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CD4035B Types

STATIC ELECTRICAL CHARACTERISTICS 10°L|AMBIENT TEMPERATURE (Ty )+ 25¢C
’ U 2 W
: J. t //
CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES {°C) |N ;m’i 1 pas 7
TERISTIC , g 1Y ey
- T g - S
Vo VIN VDD +25 s §I0: rst///‘/ i
vy | v | v -85 | —a0 | +85 |+125 |Min. | Typ. |Max. g IR
x|
, - 05| 5 5 5| 150] 150 - 004 | 5 g ! SN
Quiescent = ] S R ==
Device - Joaofto| 1of 0] 300] 300]- | 0o4] 10} .| [E3 o 0 DS i
Current 2 . Y TR
' - 0,15] 15 20 20 60C| 600 | — 0.04 20 7
o0 Max. ¥ IR
- 0,20 20| 100] 100 | 3000] 3000 - 0.08 | 100 . o MLELELCLEL R ) /Y
CLOCK INPUT FREWENCY('CL)—IHI 925~ 30364
. . 4 - . . 5
Output Low 0.4 0.5 5| 0.64] 0.61 042! 036 0.51 1 Fig. .9_ Typical dy power dissipation as 8
{Sink) Current] 0.5 010{ 10| 16| 15 11 09| 13| 28] - function of clock input frequency.
loL Min. 15 |o015| 15| 42| 4| 28] 24| 34| e8| - »
o0
4. -0.64]| -0. ~0.421 _ 1] -
Output High 6 0,5 5 0.64| -0.61 0.421-0.36 {-0.51 1 mA
{Source) 25 05| 5 -2 -1.84) -13}-115| -186| -3.2]| -
500 uF 0.
ICUF'FM“:;‘ 95 [o010] 10 -16] -15| 1] —09| —13] 28] - Tl o
QR . e
135 015 15 § -42 -4 -28) -24| -34} -68| - | &
05| 5 0.05 0.05 i =
Outpul Voltage }— e : - 010. —_ | 3 " ——]EL==CL
Low-Level, - 0,10 10 0.05 - 0 1:0.05 BER 4 13 T T
Vi Max. PULSE m e +
oL - . {015} 15 0.05 - 010.05 . SEN.2 s o
N N — 7 10 9
Output - 05] .5 4.95 4.95 5 | — @ 9 |
Voltage: ' ]
High-Level, .10 10 995 9.95 10 i me"ﬂiz' 92¢5-30365
VopR Min. ¢.15| 15 14 95 14.95 151 -
0545 3 7o 5 Fig. 10 — Dynamic power dissipation test circuit.
.54, ’ - - 1.
Input Low
Voltage 1.9 10 3 . ~ ,
ViLMax.  h15135 15 4 1 4]y f"
Voo
Input High 0.54.5 5 ad N 35 - - . INPUTS
Voltage, . 1.9 - 10 7 7 - - vss
VinMin. 6138 [ 15 1 n| - -
'f;:’:‘ﬁ:;'e“‘ 018 |18 |00 | 201 | 21 | et | - [£1075] 01| puA
Vss
Fig. 11 — Quigscent-device current test circuit.
LEFT
of ] wf ] 12[_0?35}1
PL-1 PI-2 PI-3 PI-4 ) :
LEFT/RIGHT —— P/S
. 4
Voo RIGHT J
; _ i sl —t sl
v NPUTS LTS INPULS | cLock —SeL CD4035
IH | | Vi NOTE - 2
:‘o—a- -l R / ai_@_. : MEASURE INPUTS THUEICOMPL‘-—_.,'VC
Vi <] e = e -— SEQUENTIALLY, RESET—R
i - gl vss . TO BOTH Vpp AND Vgg: a az a3 24
T wore WNPUTS 0 EITHER. ey ¢ Ldis [l 3 RiGHT
Vs t;s:'ﬂm»;gmmmou - VL Vop R Vgs- OUTPUT TRUE /COMP. CONTROL IN TRUE MODE ouTPUT
9205-27481R1 . v2ts-27402 92C5-198T4RI
Fig. 12 — Input-voltage test circuit. Fig. 13 ~ Input<current test circuit. Fig. 14 — Shift isft/shift right register.
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CD40358 Types

DYNAMIC ELECTRICAL CHARACTERISTICS
At Tp =25°C, Input t,, tg= 20 ns, Cy =50 pF, R; = 200 kS

TEST
Ps CONDITIONS LIMITS
AR CHARACTERISTICS Voo UNITS
v) Min. | Typ. | Max.
Voo
I~ Or1z | CLOCKED OPERATION
- P tion Delay Ti 2 - 250 1 500
ropagation Delay Time:
P1-3 tpHL. tPLH 10 — 100 200 ns
15 - 75 150
> —) > Ories o 5 - 100 | 200
Tratnsmonthme. 10 — 50 100 ns
\Using Couleur's Technique (BIDEC)*, a THL-ATLH 15 - 40 80
binary number {most significant bit, MSB)
! - 1 2
first is shifted and processed, such that the . i 5 0o 00
BCD equivalent is obtained when the last Minimum Clock Pulse Width, ty 10 - 45 90 ns
binary bit is clocked into the register. The 15 - 30 60
CD40358, with the correct conversion . i N 5,10,
logic, can also be used as a BCD-to-binary Clock Rise or Fall Time, 1,CL, ;CL 15 - - 15 ps
converter. - ' " — 110 220
Mnmrlun? Setup Time: 10 — 20 80 ns
J/K Lines
“The basic rule is: f a 4 or less is in 8 decade, i5 _ 30 60
shift with the next clock puise; if a 5 or greater 5 - 70 140
is in a decade, add 3 and then shift at the next )
clock pulse. For more information refer to Parallel-|n-Lines 10 = 25 50 ns
“IRE TRANSACTIONS ON ELECTRONIC 5. | = 122 | 40"
COMPUTERS", Dec. 1958, Pages 313—316. ' ~ -
Fig. 15 — BIDEC iogic. Maximum Clock Frequency, fo| - 0 6 12 - MHz
) 15 8 16 -
Input Capacitance, C|IN Any Input - "B 7.5 pF
voo RESET OPERATION - -
o ho [u -|iz -L— . . ' 5 - 230 460
7] P! P12 P13 PI-4 Propagation Delay Time: 10 ~ 100 200 s
2 tPHL- tPLH ‘
/e ‘ 15 — 80 | 160 -
—£teL  cpao3s - ‘ o
4], 4-STAGE REGISTER o 5 — 125" | 260
3 ' L. .
s Minimum Reset Pulse Width, tyy 10 - 56 | 110 | ns
Lo 02 o5 o 15 1 = 40 40
[] I5 4 3

a /2
CD4030

92C5-19973R

Fig. 16({a) — Double sequence generator.

* If more than one unit is cau:nded t,CL should be made lass than or equal to the sum of the transition
time and the faxed propagation delay of the output of the drlwng stage for the estlmated eapacmve

load. Cnntrol WE= .0

Q. Qg Q3 .

A B [
oo o @
11 o 0
2 0 1 0
5 1 ] 1
100 1 o0
4 0 o 1
2 1 0 4]
3 1 1 o
68 0 1 1
13 1 0 1
11 1 1 0
71 1 1
14 0 1 1
12 0 0 1
806 o0 o

Using a control line (E} two different state sequences can be generated.

1
Q4 Qy Q2
D A B
o 15 47 1
o 14 0 1
0 131 o
0 100 1
1 51 0o
0 Mmoo
1 6 O 1
1] 12 0 [+
o 9 1 o
1 2 0 1
1 40 o
0 B0 o
1 11 0
1 3 1 1
1 71 1

~000-00-2020-23 0(9

C00-0c0-u0s0saaa"D B

For example, suppose the following two sequences sre desired on

command {control line E)

Fig. 16(b) — State sequences.
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CD4035B Types

) 7 PI-| PI-2 PI-3 Pl-4 -7 PI-I PI-2 PI-} Pl-4
P/ P/
cLock O SleL Sle
4 4
CARRY ]9 cpeo3s 1 CD403S
INFUT T3] UNITS REGISTER T 3z - TENS REGISTER
vpp O : ¢ mo_ﬁ;.m; »
ReseT O R o 6z o3 o4 R o 92 a3 ae
D DR I D B
> leco . h “1
s
ut
i
P/S ) RIS
: SARRY f RRY
BED UNITS QRWARD " 'BED TENS |FORWARD, ¢t
{BIDEC LOGIC) LBIDEC LOGIC) ) DECADE
FiIG.7T - : FiG. 7
PI-2 ] Pi-2 | I
. TQ pk’_ T T -
UNITS 3 . Ttas -3
REGISTER|  pT-4 - REGISTER | PI-4
92¢5-199T1R2

Fig. 17 — Binary-to-BCD converter.

0
86-}

80

j r—Jﬁﬂél i
70 mi i"ﬂ[

e

60 = i ] ]
Hifl l’:'ﬁmii I—] 83-9l TERMINAL DIAGRAM

50 - JUUT R "LL]U il ; (2.109-2.311) Top View
P VE l e
MMW_&_?— o -

' il IR - ﬁﬂzé ':Z:::;
% i '»{L”T‘JMWVM’E, - o =5
Io__ S~ 20BN
o- 1

I"(o.loa-o.zsm 89-97 _]
(2.261-2.463) 92CS- 35056

Dimensions and pad layout for CD40358H.

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils (10— 3 inchl.
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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





