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CD4035B Types

Features:
CMOS 4-Stage . .
= 4.Stage clocked shift operation PARALLEL I
Para“el lnlpara"el 0ut & Synchronous parallel entry on all 4 stages I P
. . m JK inputs on first stage 4 Ao =@
Shlft Reg|ster = Asynchrenous True/Complement control sfﬁ'{zz
with J-K Serial Inputs and True/ on all outputs cuk 8]
Complement Outputs ® Static flip-flop operation; Master-slave prsl- 4-STAGE REGISTER
. . configuration e 2]
High-Voltage Types {20-Volt Rating) ® Buffered inputs and outputs pEsET 2]
‘ ® High speed — 12 MHz {typ.) at Vpp =10V Vpp =16 I: ’l." R )
ianal . ?D4Q3t53 '5,3‘ four-stage f""’kec’ ® 100% tested for quiescent current at 20 V Vss *8 ’
signal serial register with provision for syn- - . Q)78 983 03/03 04/
chronous PARALLEL inputs to each stage Sta'r:dardlzgd,_symmetncal output A e 0013 Y
and SERIAL inputs to the first stage via . 5¢§’ar1il$sﬂstlzs1sv ) ] 92C8- 29034R1
: i -V, , an - rametric ratings
JK Iogtc.' Reg@ter stages 2, 3, and 4 are " pa g i FUNCTIONAL DIAGRAM
coupled in a serial D flip-tlop configuration B Meets all requirements of JEDEC Tentative
when the register is in the serial mode Standard No. 138, “Standard Specifications
(PARALLEL/SERIAL control tow). for Description of "B Series CMOS [ TRRBIENT TERERATONE (Ta1-28°C"
Parallel entry into each register stage is per- Devices 3
mitted when the PARALLEL/SERIAL con- I
trol is high. Applications: 5 e
itn th: pal;jallel or ;ﬁrial Imolile information is ® Counters, Registers E. frt
v:,;ns e:rr\e 1‘_’; S;;Eg:ngsémté:‘;mom i Arithmetic-unit registers 3
en e control is . - s - ® © H
high, the true contents of the register are Sh'f,t'leh — shift right registers 2 THEE
available at the output terminals. When the Senal-tt.!-parallellparalIel-to-se,rlal  JEEEigsLin
TRUE/COMPLEMENT control is low, the conversions & R A
outputs are the complements of the data in ® Sequence generation E i HH
the register. The TRUE/COMPLEMENT ® Control circuits 8 S FHH
control functions asynchronhously with re- a Cod . - HHH H
! e conversion )
spect to the CLOCK -signal. : ° ORAIN- To-soumEE vOLTARE [vpg}—V son
JK input logic is provided on the first stage FIRST STAGE TRUTH TABLE Fi . | meraenm
SERIAL input to minimize logic require- 91— Typ:cslaurputlo}v.ls:nk}
. f ] - tn- 1 LINPUTS } th 1OUTPUTS) currant charscteristis
ments particularly in counting and sequence- cL JIR [T & [ @ot On eristics.
generation applications. With JK inputs
connected together, the first stage becomes -/ lo|x ° ° ° T i e
a D flipflop. An asynchronous common St o ! H
RESET is also provided. /| x]ofo \ o 15, s
The CD4035B types are supplied in 16-lead alk o o 7 TOGOLE = Seascassss e ANy
hermetic dual-in-line ceramic packages ! n! mooe £°° e S
(D and F suffixes), 16-lead dual-in-line plastic /x| ° ! ! R i
packages (E suffix), 16-lead small-outline \_| x| x| o] anm Cn-i 2 H ;‘rj
package (NSR suffix), and in chip form (H £
i x Jx[xfr | x ° r  HHHAATEH
suffix). S AR
m?n—to-smt vo\.nus (Vpgh=av
) 9203 - 24349m1
Fig. 2 = Minimum output fow (sink)
MAXIMUM RATINGS, Absolute~Maxirmum Values: ‘current characteristics.
DC SUPPLY-VOLTAGE RANGE, (Vpp) ORAIN=-TO- SOURCE VOLTAGE (Vpg)~V
Voltages raferenced to Vgg Terminal) .........ooovvvereirieinnnnnninneeeenn.. ey P R e easa
INPUT VOLTAGE RANGE, ALLINPUTS .........ceovnennenennnnnenns. : B Voiiaek s VL %
DC INPUT CURRENT, ANY ONE INPUT ... o0 uttitatinin e e eninseinansinssnenenenennne cof HEEEERHEHE : 3
POWER DISSIPATION PER PAGKAGE (Pp) , _ : 2
ForTa=-550Ct041009C .....covvrenrnanannnn... e e, 500mW ! g
ForTp=+1000C10+1269C. . ... ..uuiinarneniieineinnan, Derate Linearity at 12mW/OC to 200mW 3
DEVICE DISSIPATION PER OUTPUT TRANSISTOR ; ; s 1 HT 39?
FOR T4 = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) .................... .. 100mW It =3
OPERATING-TEMPERATURE RANGE (T, A e -559C to +125°C o i
STORAGE TEMPERATURE RANGE (Tgqg) -« ovvveninianieniineeeennnneneenns -65°C 10 +150°C wabdzicid %’
LEAD TEMPERATURE (DURING SOLDERING): ?_
Aldistance 1716 £ 1/32inch (1.59 £ 0.79mm) from casefor 105 max .......o.vvvveiuennannnn +2659C 3

9203~ 2432003

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

DRAIN=TD+ SOURCE VOLTAGE {¥pg)—V
- -8

<

- ) -
AMBIENT TEMPERATURE (Ta1s 28°C
Lt AT

- *
10 1l i2 1y i,
,l‘l"lil‘l{olfl][.lll lvlml.lVlll(l['l)T.l-lslé

Voo

T
T
T

Vsg
¥ AL INPUTS ARE PROTECTED

i
* -
nesnO—l>c— "
3 |-
a

5
OUTPUT HIGH (SOURCE) CURRENT(L o= MA

L] L3
= —q b = . Y COS/MOS PROTECTION
.4 T ’ fre® | e ‘e 9 NETWORK 3 gryian
cLack(O - . f | : . : ]
= 1 Y : i
nuusub_.b_\ 3 -
SERIAL T . L e E
CONTROL
il
. P2Cs-2432102
Fig. 5 — Minimum output high (source)
» current charscteristics.
e AMBIENT TEMPERATURE (T }s25°C
COMPLEMENT

P/S10+SERIAL MODE
T/C=1-TRUE OUTPUTS s

TRANSITION TIME (ty,tT ) ~ns.

ﬁ—lg—ls oL w
CL‘l-D— =8

COMMERCIAL CMOS
HIGH VOLTAGE ICs

Typical Stage Detail Logic - ° LOAD CAPRGTANGE (c._)—'c::
9205 -24322
Fig. 4 — Logic diagram. Fig. 6 — Typical transition time as a function of
foad capacitance.
e AMBIENT TEMPERATURE ( Ty )= 25°C T !
; CKED OPERATION it
_ Q é WLIAGEW.;!D‘ ==t
RECOMMENDED OPERATING CONDITIONS at Tp = 25°C, Except as Noted., 5 SUPPLY T
For maximum reliability, nominal operating conditions should be selected so that H 2
operation is always within the following ranges: -
-
-
CHARACTERISTIC Vbp LIMITS | units| :
¥
v) | min. | max. & Y
Supply-Voltage Range (For Ta = Full 3 18 v g 1
Package-Temperature Range) 4 tH !
Data Setup Time, tg: 5 220 - © * &0 % 100
J/I_(_ .Lines 10 80 _ ns LOAD CAPACITANCE CLi—pF aocs-30382
15 60 -
- Fig. 7 — Typical propagation delay times as & func-
Parallalin Li . 13 140 - tion of ioad capacitance (Q output).
rallel- ~
aratlel-In Lines 50 ns ~ AMBIENT TEMPERATURE (Ta)=25°C
15 40 - F | LoaD capacITANCE (C 1= 30pF H I
] T T *
5 200 - ] jgzes "
Clock Puise Width, tyy 10 90 - ns " T 3
15 60 - a
z T3 ;
5 2 € 0 s
Clock Input Frequency, foL 10 dc 6 MHz ;‘ ]
: 15 8 X :
5 - 15 3 s
Clock Rise or Fall Time, t,CL, CL: 10 - 15 MS H
15 - 15 3 I 1
= ) L "
5 250 - o ] 5 20
Reset Pulse Width, tyy 10 110 - ns SUPPLY VOLTAGE (Y0D)~V  yey. 30300
15 80 — Fig. 8 — Typical maximum clock nput frequency

as a function of supply volitage.
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CD4035B Types

STATIC ELECTRICAL CHARACTERISTICS '°"! AMBIENT TEMPERATURE {Ty )< 25°¢
- U Y pi
. N | e /
CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES (0C) | < T T L
w L | | N Y "4
TERISTIC , g KA
- Tk i SO0
Vo Vin (VDD +25 S & & AN
H A
W) | W | v -85 | —a0 | +85 [+126 [Min. | Typ. |Max. g 1 ;}:p‘ i
. _ 05| 5| 5| 5| 150] 50| — | ooa| 5 g ! S
Quiescent b = 4 AT ——=—c-nw FH
Device - 0,10| 10 10 10 300| 300 — 0.04] 10 A g e / 1 Ct'ﬁOpF:::
L
'C“"e“'n“f - |ois] 151 20| 20| eoo| s00| - | 004 20 i o - HiHH
ax. ] |
DD _ 0.20| 20 100 100 | 3000! 3000 | - 0.08 | 100 . > ot A e,
CLOCK INPUT FREQUENCY ( foL ) —kH 925~ 30364
OutoutLow |02 05| 5| 064| 061 | 042| 036 051 1| - Fig. 9 Typical dynamic powsr dissipation 25
utpu 14 D
(Sink)Currer‘lt 05 0.10 10 16 1.5 1.1 0.9 1.3 26 — function of clock input frequency.
loL Min.
1.5 0,15 15 4.2 4 28 24 34 681 - v
‘o0
. 46 0,5 5 |-0.64|-0.61 | -0.42! -0. —-0. -1 - A
Output High 036 ;051 m
{Source) 25 05| 5 -2 -18§ -13}l-118]| 16| -32| - sonrk 9 Lo
| uF
ICUF'?M“i‘r" 95 |o10]1w0] -16] 15| -11] —09| —13] 28| - - I
Sl 135 |015] 15| -a2] -a| -28] -24] _34f 8| - , "
L 4. I
Output Voltagel_— 0,5‘ 5 0.05 - 0]0.05 e - : « chcu
Low-Level, 3 0.10( 10 0.05 - 0[0.05 LU ek ]
VoL Mex. - . 1015} 15 0.05 - ofoosf, | [z e
i - * - —1 7 10 }—9
Ouiput - 05}--5 4.95 495 5 - 1 ® ?
Voltage: ' a5 1 . ]
High-Level, glo| 10 3 9.95 0 &+ me"ﬁiz' 92¢s- 30365
VopR Min. 015 ] 15 14.95 14.95 15 -
Fig. 10 — Dynamic power dissipation test circuit.
| (L 0545 5 15 - - 1.5
nput Low
Voltage 1.9 10 3 - - Voo
ViLMax. h1 5136 15 a - 4]y y
Yoo
Input High 0.54.5 5 5 N 35 - - ° INPUTS
Voltage, 1.9 - | 1o 7 7 - | - vss
VinMin. 513 I 1s " | -1 -
Input Current 018 |18 (200 | 01 | 21 | ¢t | - |t10°8}+01|ua
IN :
Vss
Fig. 11 — Quiescent-device current test circuit.
LEFT
of ] o[ ] iz Oy
Pl F1-2 PI-3 PI-4 ) :
LEFT/RIGHT —— P/S
. L]
Vio RIGHT ]
; _ i sl —t sl
INPUTS ] [quTPuTS INPUTS | cLock—SeL CD4035
Vin - -, Voo - :‘::Es;me eurs TRUE/COMPL—247/C
"™ - | % ° O . SEQUENTIALLY, RESET —>{Rr
n i [ L Vss . TO BOTH Vpp AND Vgg: Qy az a3 Q4
T e S ETE t Ls Ll [ o onn
Vsg TEST ANY COMBINATION - ‘ Vop OR Vgs- OUTPUT TRUE /COMP. CONTROL [N TRUE MODE ouTPUT
OF INPUTS Vss
a2c5-27441R1 . S2ts-27402 $2C5-19874RI
Fig. 12 — Input-voltage test circuit. Fig. 13 ~ Input<current test circuit. Fig. 14 — Shift left/shift right register.
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\Using Couleur's Technique [BIDEC)* a
binary number {most significant bit, MSB)
first is shifted and processed, such that the
BCD equivalent is obtained when the last
binary bit is clocked into the register. The
CD403568, with the correct conversion
logic, can also be used as a BCD-to-binary
converter,

“The basic rule is: 1 a 4 or less is in 8 decade,
shift with the next clock puise; if a 5 or greater
is in a decade, add 3 and then shift at the next
clock pulse. For more information refer to
“IRE TRANSACTIONS ON ELECTRONIC
COMPUTERS"”, Dec. 1958, Pages 313—316.

Fig. 15 — BIDEC logic.

[ o=

|_ {] 10 I -2
7PV P12 FID PI-4
Z'YIC
—So CD4035
4l a-STAGE REGISTER
2
3
[_-"'

R
Q 0z Qx Q4
[} IS 14 3

92C5-19973R1

Fig. 16(a) — Double sequence generator.

CD40358 Types

DYNAMIC ELECTRICAL CHARACTERISTICS
At T =25°C, Input t,, tg= 20 ns, C; = 50 pF, Ry =200 kQ

CARR'Y
FORWARD
vpo
V QO rI1-2
PI-3

TEST
CONDITIONS LIMITS
CHARACTERISTI
STiCS Voo UNITS
(v) Min. | Typ. | Max.
CLOCKED OPERATION
P tion Delay Ti > -~ 250} 500
ropagation Delay Time:
1 —
tpHL. tPLH 0 100 200 ns
15 - 75 150
o 5 — 100 | 200
Transition Time: 10 — 50 100 ns
THL tTTLH
15 - 40 80
5 - 100 200
Minimum Clock Pulse Width, w 10 - 45 90 ns
15 - 30 60
) , N 5,10,
Clock Rise or Falt Time, 1,CL, 1CL 15 - - 15 MS
N _ 5 — 110 | 220
Mmlflun? Setup Time: 10 — 20 80 ns
J/K Lines
15 - 30 60
5 - 70 140
Parallel-in-Lines 10 - 25 50 ns
15 | - 120 | 40
.- B 2 T4 -
Maximum Clock Frequ_enk:y, foL” 10 6 12 = MHz
. ) 15 8 16 -
Input Capacitance, CI.N Any Input - "B 7.5_ pF
RESET OPERATION - K
o o Delay Time: 5 — 230 | 460
ropagation Delay Time: y
1 - . |
tPHL. tPLH 0 9 ] 200 | ns
‘ 15 . — 80 1 160 .-
e 5 - 125 | 250
Minimum Reset Puise Width, tyy 10 - 56 | 110 | ns
. 15 = 40 40
* If more than one unit is cascaded t,CL should be made lass 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 cap.qiiive

load. Control ¥E= . 1 3
L@ Gz Q3 . Q4 @y Qz Q3 Q4
A 8 ¢ D A B €. D
o6 o 9 o TR0 LEIRT BERY, DI S
11 o o o 140 1 1009
20 1 o o0 131 0 1 1
51 © 1 o 09 0 1 o
o0 1 0 1 s1 o 1 ¢
a0 o 1 0 "M 1 ¢ 1
21 0 o 1 6§ 0 1 1 e
31 1 o 1] 12 o ] 1 1
6 0 1 1 o 91 0 © 1
131 0 1 1 20 1 c o
1m o1 o 1 40 o 1 o
71 1 ° 80 0 o 1
14 0 1 1 1 1 1 [+} 1] 1]
12 0 0 1 1 3 1 1 o o
8 o o 1 71 9 1 0

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

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

- } R
) 7 PL-1 .PI-2 PI-3 Pl-4 5 Pl-1 PI-2 PI-3 PI-4
P/S Frs
cLock - SleL . <L
4 4
camay 4  cDao3s — cD403S
INFUT T3 K UNITS REGISTER 3 K~ TENS RESISTER
vop O : ve mo-—:-nc »
ResET O R o 6z o3 o4 R er 02 a3 as
. B[ & 1 B L I
h > leco . b '1
e,
ut
JOUT
P/S ’ P/S
: chnv F¢:ARWV Yo
BCD UNITS ORWARD © 'BCD TENS |FORWARD, WExT
{BIDEC LOGIC) (BIDEC LOGIC) ) DECADE
FIG.7 - : FiG. 7
PI-2 ] PI-2 ] I
. TQ pk’_ T Ti -
UNITS 3 . Ttas -3
REGISTER| pT- 4 - REGISTER | _PI-4
92C5-199T1R2

Fig. 17 — Binary-to-BCD converter.
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254) g9-97 '
(2.261-2.463) 92CS-35056

b

Dimensions and pad layout for CD40358H.

Dimensions in parentheses are in miliimeters 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 Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subjectto TI's terms
and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are used to the extent Tl
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which T1 products or services are used. Information published by Tl regarding third—party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Mailing Address:
Texas Instruments

Post Office Box 655303
Dallas, Texas 75265

Copyright 00 2002, Texas Instruments Incorporated



