CD4035B Types

CMOS 4-Stage
Parallel In/Parallel Out
Shift Register

with J-K Serial Inputs and True/
Complement Outputs

High-Voltage Types (20-Volt Rating)

The RCA-CD40358B 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 fogic. Register stages 2, 3, and 4 are
coupled in a serial D flip-flop configuration
when the register is in the serial mode
(PARALLEL/SERIAL control low).
Parallel entry into each register stage is per-
mitted when the PARALLEL/SERIAL con-
trol is high.

In the parallel or serial mode information is
transferred on positive clock transitions.
When the TRUE/COMPLEMENT control is
high, the true contents of the register are
available at the output terminals. When the
TRUE/COMPLEMENT control is low, the
outputs are the complements of the data in
the register. The TRUE/COMPLEMENT
control functions asynchronously with re-
spect to the CLOCK signal.

JK input logic is provided on the first stage
SERIAL input to minimize logic require-
ments particularly in counting and sequence-
generation applications. With JK inputs
connected together, the first stage becomes
a D flipflop. An asynchronous common
RESET is also provided.

The CD4035B types are supplied in 16-lead
hermetic dual-in-line ceramic packages (D
and F suffixes), 16-lead dual-in-line plastic
packages (E suffix), 16-lead ceramic flat
packages (K suffix), and in chip form (H
suffix).

Features:

# 4-Stage clocked shift operation

# Synchronous parallel entry on all 4 stages

» JK inputs on first stage

® Asynchronous True/Complement control

on all outputs

Static flip-flop operation; Master-slave

configuration

Buffered inputs and outputs

High speed — 12 MHz {typ.) at Vpp =10V

100% tested for quiescent current at 20 V

Standardized, symmetrical output
characteristics

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

® Meets all requirements of JEDEC Tentative
Standard No. 13A, “Standard Specifications
for Description of “B’' Series CMOS
Devices”

Applications:

® Counters, Registers
Arithmetic-unit registers
Shift-left — shift right registers
Serial-to-parallel/paraliel-to-serial
conversions

# Sequence generation

# Control circuits

Code conversion

FIRST STAGE TRUTH TABLE

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY -VOLTAGE RANGE, (Vpp)

(Voltages referenced to Vgg Terminal) ...........

INPUT VOLTAGE RANGE, ALL INPUTS ..
DC INPUT CURRENT, ANY ONE INPUT ..
POWER DISSIPATION PER PACKAGE (Pp):

For T = -40.to +60°C (PACKAGE TYPEE) ......
For Ty = +60 to +85°C (PACKAGE TYPEE) ........
For T = -55 to +100°C (PACKAGE TYPES D, F, K) .
For Tp = +100 to +125°C (PACKAGE TYPES D, F, K)
DEVICE DISSIPATION PER QUTPUT TRANSISTOR

tp- UNPUTS ) 1, (OUTPUTS)
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_/_ t] x [+] [} 1
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o[ o fon e
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TN x| x| o] e Qn-1
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.................................. -0.5t0 +20V

. -0.5toVpp +0.5V
......... +10 mA

....................................... 500 mwW

. Derate Linsarly at 12 mW/°C to 200 mW
e et 500 mW
....... Derate Linearly at 12 mW/°C to 200 mW

For T A =FULL PACKAGE-TEMPERATURE RANGE (Ali Package Types) .................. 100 mW
OPERATING-TEMPERATURE RANGE (Tp):

PACKAGE TYPES D, F, K, H L.t ittt e e et ee e neetnianes -55 to +125°C

PACKAGETYPEE .............c.uues .... —40to +85°C
STORAGE TEMPERATURE RANGE (Tstg) ......................................... ~65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 + 1/32 inch (1.59 + 0.79 mm) from case for t0smax. ...........coovunnnn. +265°C
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Fig. 1 — Typical output low (sink)
current characteristics.
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Fig. 2 — Minimum output low (sink)
current characteristics.
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Fig. 3 — Typical output high (source)
current characteristics.
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Fig. 4 — Logic diagram.

RECOMMENDED OPERATING CONDITIONS at T = 25°C, Except as Noted.
For maximum reliability, nominal operating conditions should be selected so that
operation is always within the following ranges:
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Fig. 5 — Minimum output high {source)
current characteristics.

AMBIENT TEMPERATURE (T;

TRANSITION TIME (rTpL A TLHI—ns

[ 20 40 60 80 100
LOAD CAPACITANCE {C) )~—pF
92¢5-24322

Fig. 6 — Typical transition time as a function of

load capacitance.
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CHARACTERISTIC Voo LIMITS UNITS
(V) MIN. | MAX.
Supply-Voltage Range {For T = Full 3 18 v
Package-Temperature Range)
Data Setup Time, tg: 5 220 —
JIK Lines 10 80 - ns
15 60 -
5 140 -
Parallel-in Lines 10 50 - ns
15 40 -
5 200 -
Clock Pulse Width, tyy 10 90 - ns
15 60 -
5 2
Clock Input Frequency, fo) 10 dec 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, tyy 10 110 - ns
15 80 -
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Fig. 8 — Typical maximum clock input frequency
as a function of supply voltage.




CD4035B Types

STATIC ELECTRICAL CHARACTERISTICS 10°§|aMBIENT TEMPERATURE (T4 1= 25%c —T] F
4 - + t—1-12
LIMITS AT INDICATED TEMPERATURES °c) N T‘ zjr\ E[I ] g
g“:“‘\c' CONDITIONS | vaiues st -55, +25, +125 Apply toD, F,K, H, Packages | | | |5 " ERcsEIETs
ERISTIC Values at —40, +25, +85 Apply to E Package T YT I @'\” A Aﬂ:‘
== o o2 HT 3 =) - 41
Yo |Vin{VDD ‘25 ST 1ge % s A e LT
(VI L (V)] (v} -85 | 40 | +85 [+125 |Min. | Typ. |Max. g 97 anal
_ - 05! 5 5 5{ 150] 150 | — 004] 5 g @ g ALILILTF
Quiescent S 10} 4 4
Device - loiefw] 1] 10| 300] 300] - 0.04 | 10],a [E ¢ T e ]
Current, _ 1 — e 1 ! ]
o Max. 0150 151 200 20 600 600 004 | 20 . i i
- 0,20] 20 100/ 100 | 3000 3000 - 0.08 | 100 o2 2 TS0 FEE LTI,
05 5 0.68 o o1 042 036 CLOCK INPUT FREQUENCY ( fou ) —kHz 92C5- 30364
Output Low 04 4 i, : i ' 0.51 1 B Fig. 9 — Typical dynamic power dissipation as a
(Sink) Current| 0.5 010! 10 16 15 1.1 0.9 1.3 26 _ function of clock input frequency.
loL Min. 15 [03s5] 15| 42| 4| 28] 24| 34 68 - .
DD
Output High 4.6 05| 5 [-064|-061 | -042!-0.36|-051 -1 - mN
{Source) 2.5 0.5 5 -2 -1.8 -13]-1.15| -16| -32| -
0.1
Current, 95 [oro] o] 16| -1s | 2] —09] 13| 28] - o
oH 135 | 016 15 | -42 4| -28) .24 —34] -8 - .
CL3 2
Output Volitage:| — 05| & 0.05 - 0005 N o
Low-Level, 0,10} 10 0.05 - 00.05 :
Vou Max. - 015/ 15 0.05 0|oo0s] .
T
Output 0.5 5 4.95 495 5] - [
Voltage: 1 - J
High Level, 0,10 { 10 9.95 995 10 ] R
VOH Min. 0,15 15 14 .95 14.95 15 -
Fig. 10 ~ Dynamic power dissipation test circuit.
Input L 3545 5 1.5 1.5
put Low
Voltage 1.9 10 3 _ 3 ,
1]
ViLMax.  hg135 15 4 - 4]y t
Voo
Input High 0545 5 33 -—l 35| - J ° INPUTS
Voltage, 1.9 10 7 7 - - vss
VieMin. 575935 15 1 1 -
Input Current 018118 [201 | +01 | £1 | 1 | - [+10-5|01]uA
Iy Max.
oo)
Vss
s2cs- 27a01R1
Fig. 11 — Quiescent-device current test circuit.
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Fig. 12 ~ Input-voltage test circuit.

Fig. 13 — Inputcurrent 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
CD4035B, with the correct conversion
logic, can also be used as a BCD-to-binary
converter,

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

Fig. 15 — BIDEC logic.
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Fig. 16(a) — Double sequence generator.

DYNAMIC ELECTRICAL CHARACTERISTICS
At T4 =25°C, Input t,, tg=20ns, C; =50 pF, Ry =200 kS

CD4035B Types

TEST
CONDITIONS LIMITS
CHARACTERISTICS UNITS
Vbp
\) Min. | Typ. | Max.
CLOCKED OPERATION
P ion Delay Ti 5 - 250 500
1{14] :
ropagation Telay Time 10 _ 100 | 200 | ns
PHL- 'PLH
15 - 75 160
» . 5 - 100 200
Transition Time: 10 _ 50 100 ns
TTHL 'TLH
15 - 40 80
5 - 100 200
Minimum Clock Pulse Width, ty 10 — 45 90 ns
15 - 30 60
. . * 5,10,
Clock Rise or Fall Time, t,CL, t;CL 15 — — 15 us
o A 5 - 110 220
MmmlunT Setup Time: 10 — 20 0 ns
J/K Lines
15 - 30 60
5 = 70 140
Parallel-In-Lines 10 — 25 50 ns
15 20 40
5 2 4 -
Maximum Clock Frequency, fo 10 6 12 — MHz
15 8 16 —
Input Capacitance, CjN Any Input — 5 7.5 pF
RESET OPERATION
P ion Delay Ti 5 — 230 460
t :
ropagation Delay Time 10 ~ 100 200 ns
tPHL- tPLH
15 - 80 160
5 — 125 250
Minimum Reset Pulse Width, ty 10 - 55 110 ns
15 - 40 49
*if more than one unit is cascaded t,CL should be 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. Controi=E= 0O 1
Q, Qz Q3 Q4 Qq; 0z a3 Q4
A B c D A [:} c o
o0 o 4] o 15 1 1 1 1
11 1] o 0 14 0 1 1 1
2 0 1 (1] <] 13 1 o 1 1
s 1 o 1 ] 0 0 1 1} 1
10 © 1 o 1 5 1 1] 1 Q
4 0 [} 1 o 1 1 1 o 1
9 1 o o 1 6 O 1 1 [
3 1 1 o 4} 12 o o 1 1
6 O 1 1 o 9 1 o] 0 1
13 1 o 1 1 2 0 1 (] ]
1M1 1 o 1 4 0 [ 1 [+]
71 1 1 1] 8 o o -] 1
14 0 1 1 1 11 (4] o o
12 0 0 1 1 3 1 1 ] ]
8 0 [+] [+] 1 71 1 1 0

Using a control line {E) two different state sequences can be generated.

For example, suppose the following two sequences are desired on

cammand {control line E)

Fig. 16(b) — State sequences.
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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 inch).
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Fig. 17 — Binary-to-BCD converter.
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The photagraphs and dimensions of each CMOS chip
represent a chip when it is part of the wafer. When the
wafer is separated into individual chips, the angle of
cleavage may vary with respect to the chip face for
ditferent chips. The actual dimensions of the isolated
chip, therefore, may differ slightly from the nominai
dimensions shown. The user should consider a tolerance
of —3 mils to +16 mils applicable to the nominal
dimensions shown.

TERMINAL DIAGRAM
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