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CD4536B Types

CMOS Programmable Timer

High-VoItage Types {20-Volt Rating)

@ CD45368 is a programmable timer
consisting of 24 ripple-binary counter stages.
The salient feature' of this device is its
flexibility. The device can count from 1 to
22% or the first 8 stages can be bypassed to
allow an output, selectable by a 4-bit code,
from any one of the remaining 16 stages. It
can be driven by an-external clock or an RC
oscillator that can be constructed using on-
chip components. Input IN1 serves as either
the external clock input or the input to the
on-chip RC oscillator. QUT1 and OUT2 are
connection terminals for the external RC
components. In addition, an on-chip mono-
stable circuit is provided to allow a vari-
able pulse width output. Various timing
functions can be achieved using combi-
nations of these capabilities.

A logic 1 on the 8-BYPASS input enables a
bypass of the first B stages and makes stage 9
the first counter stage of the last 16 stages.
Selection of 1 of 16 outputs is accomplished
by the decoder and the BCD inputs A, B, C
and D. MONO IN is the timing input for the
on-chip monostable oscillator. Grounding of
the MONO IN terminal through a resistor of
10K ohms or higher, disables the one-shot
circuit and connects the decoder directly to
‘the DECODE OUT terminal. A resistor to
Vpp and a capacitor to ground from the
MONO IN terminal enables the one-shot cir-
cuit and controls its pulse width.

A fast test mode is enabled by a logic 1 on
8-BYPASS, SET, and RESET. This mode

Features:

u 24 flip-flop stages —— counts from 2° to 2%¢
® Last 16 stages selectable hy BCD select code.
® Bypass input allows bypassing first 8 sugos
® On-chip RC oscillator provision

® Clock inhibit input

® Schmitt-trigger in clock line permits operation with very

long rise and fall times
= On-chip monostable output provision
® Typical fo) =3MHzat Vpp =10V
® Test mode allows fast test sequence
B Set and reset inputs

= Capable of driving two low power TTL
loads, one lower-power Schottky load, or
two HTL loads over the rated temperature
range

® Standardized, symmetrical output charac-
teristics

@ 100% tested for quiescent current at 20 V

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

8 Meets all requirements of JEDEC Tentative
Standard No. 13B, ‘‘Standard Specifi-
cations for Description of ‘B’ Series
CMOS Devices”

divides the 24-stage counter into three 8-stage
sections to facilitate a fast test sequence.

The CD45368B 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),' and in chip form (H
suffix).

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Vpp)

Voltages referenced toVgg Terminal) ..............c.ovviiiiinnennnnnnn.. -0.5V to +20V
INPUT VOLTAGE RANGE, ALLINPYTS .......ouneninnenenanannn. .. -0.5V1ioVpp +0.5V
DC INPUT CURRENT, ANY ONE INPUT . ..0 ittt ie e eereeae e eanneneens +10mA
POWER DISSIPATION PER PACKAGE Ppl:

FOrTA==850C 10 +100%C 1.t uutine e et ee e et e, 500mW

ForTA=+1000Cto+125°C .........vvvvnnnnn.. Derate Linearity at 12mW/OC to 200mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types).......... 100mW
OPERATING-TEMPERATURE RANGE (TA) +. . vvimeneeiraernrneenrnnnns -550C to +1259¢
STORAGE TEMPERATURE RANGE (T, Blg) et -85°C to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16 £ 1/32inch (1.59 £ 0.79mm) from casefor 108 max ............. +285°C
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RECOMMENDED OPERATING CONDITIONS

For maximum-reliability, nominal operating
conditions should be selected so that operation
is always within the following ranges:

CHARACTERISTIC | -LIMITS | 7s
: Min.| Max.
Supply-Voltage Range
(For Tp = Full
Package Temperature
Range) 3 18 v

DECODE QUT SELECTION TABLE

NUMBER OF STAGES IN
ole|sl AlDIVIDER cHAIN
8-BYPASS =0|3-BYPASS = 1

olololo 9 1
olofo|1 10 2
alof1]o 1 3
olof1]1 12 4
of1]ofo 13 5
ol1]o]1 14 6
ol1]1]o 15 7
ol1]1]1 16 8
1{o|o]o 17 9
1|o]0]1 18 10
1|o}1]o 19 1
1|o{1]1 20 12
1[1]olo 21 13
F1{1{0]1 22 14
1|1}1|o 23 15
1}1]1{1 24 16
0= Low Level 1 = High Level
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CD4536B Types

STATIC ELECTRICAL CHARACTERISTICS n  JAMBIENT TEMPERATURE (14128 CLL L R R
. PR 130 N Mg v i = LR
N E ik HETE
CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) | 3 HE Y
R . =3 -TO-SOURCE VOLTAGE {¥gg)=I3 ¥
TERISTIC T 3 11
Vo | Vin|VDD +25 s §=
() (V) | (v}|-55 | —40 +85 |+125 {Min. | Typ. |Max. i -
, - 05| 5 5 5| 150] 1850 — 0.04 5 5 :
CQuiescent - : g :
Device - foiwjwo] o] 0] 300 3o0f - | 004} 10fa| & [
fu"eM"t- - loas{1s| 20| 20| e00| s00] .- | 004| 20} 1 T
pp Max. . 1 e 1. : T
- |o20] 20| 0] 100] 3000} 3000} - |~008] 100 0 omerocome vty
04 05| 5| 064] 061 | 042 036] os1| 1] - I
Qutput Low : - o S — Fig. 2-Typical output low (sink) current
(Sink)Current| 0.5 0,10 10 1.6 1.5 1.1 0.9 1.3 28 = ) characteristics.
loL Min. 15 |015] 15| a2 a| 28| -24f 34 s8] -] - ‘ S
. : ANSENT TEWFERATIRE Q17 28°C T
. 4.6 05| 5 |-064|-061]-042]-036{-051] -1| - |mA H ]
Output High - . < HH
(Source) 25 05| 5 -2 -18| -13]-115] —16} -32¢ .~ o
‘Cu"e“:itr',- 95 010] 101 —-186] —-15 ~1.1] -09{ -13} 26— - E‘z_ GATE - 10~ SOURCE VOLTAGE (Vggl=15v THH
O™ 335 |oas| 15 | —a2| -4| -28| —24| -34| —68] - g ;
Output Voltage]~ 05| s 0.05 - 0| 0.05 i, s
Low-Level, - 0,10 ] 10 005 - - 010.05 z A
, B d S o
VoLMex. I Tois[1s | 0.05 - | ofoos|y 'gu:-

Outht N T -0,5 5 R 4.95 . L 495 - 651 - F
.X.OI:‘aEZ" ol - 0,10} 10 9495 gosl 101 - 1~ I " DRAW-TO-SOURCE. YOLTAGE Vpg)—V '
igh-Level, - - - = — - g .- i 2203 2439
Vo Min. SR L ALY L : 1495 . 14'95 : 15 . Fig. 3—Minimum output low (sink) current

0545 _ 5 . 1.5 _ - 1718 . characteristics. T
Input Low : 4 . .
Voltage 1.9 - 10 3 - o= 3 " DRAIN-TO-SOURCE VOLTAGE !vwi—;/ .
V|L Max. -5 13.5) — 15 4 — - 4 m"ﬁ"—hrﬁnlrﬁul‘nn:u mnal
D03 \ e e
, K T 1
nput High | 0548] - | 5 35 35| - | - R e |
Voltage, 1,9 - 10 7. ‘ M- —. _EEE‘“E
VinMin. 5338 — | 15 " nl -1 - L
Input Current | S R RO | I PRY It A ovE o
I Max. S L N SR I B N I L B R -
i H H ]I.gn§
3
o : Fig. 4—Typical output high (source) current
5 o &-BYPASS characteristics.
ST, R O
C‘|: * £ DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
: M | [ e ]
’ A H LT o SqURCE VOLTAGE fugle 2 V. ] 4
osc'y |miig| t i 8
Qo Ltook] i g
o ane
et e e E
‘ : : g
our 2 : B - TR i 3
Oo—————— SELECT co% DECODER  [PECOOE S T 1 e
. D ' B b 1 2
cLoCK : 15 1 k iy
INHIBIT Vpp*'é  Ves*® 92¢5-30373 : = o HeE——
X . . i sEcy-243202
Fig. 1 = Functional block diagram. S .o . .- Fig. 5—Minimum output high (sourcel current
) C characteristics.
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Fig.8 - Logic diagram for CD4536B [continued on next page].
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Ay Cr s= (5= 10 xRy

3-313

H

COMMERCIAL CMOS
HIGH VOLTAGE ICs




CD4536B Types

P
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Fig.6 - Logic diagram for CD45368 [continued from ptevious page].
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AMBIENT TEMPERATURE (T3)=28%C

3-815

DYNAMIC ELECTRICAL CHARACTERISTICS at TA 25°C, Input t, tf =20 ns, . _? -
CL 50 pF, Ry = 200 kQ l;
- 15
Vv LIMITS 4
CHARACTERISTIC RD ¢ UNITS L
m,, Min. Typ. Max. ‘i o TAGE (Vpp)=® viT]
Propagation Delay Times: 5| — 1] 2 % JE5ssnmnnantatas
Clock to Q1, 8-Bypass High 10 - 0.5 1 us B
tPHL tPLH 15| — | 03s5] o7 s i i
Ciock to Q1, 8-Bypass Low 5 — 25 5 g = 13 VEH
tPHL. tPLH ‘10| — | 084 16 . M§ HHH T : :
15 — | 06 1.2 B R ® () oo
Clock to Q16, TPHL tPLH 5 -— 4 8 . Loaz CAPACITM:E G —eF. 92¢8- 32788
10 — 15 3 us Fig. 7—Typical propagation delay time as a function
15 —_— 1 2 of ioad capacitance (CLOCK to Qy,
' - SS high).
Qn 10 Qp 4 4, tPHL, tPLH 5 | — | 150 | 300 SEYPASS high)
: 10 — 75 | 150 ns
15 - 50 | 100
Set ta Q. tpLH 5 — 300 | 800
10 .- 125 | 250 ns
>15..7A . — : w 1m
Reset to Q,,, tPHL 5: — 3 B
- 15 —_ 075 | 1.5 N AMSENT £ (Tal=25°C 5 b
Transition Time; tTHL TLH 5 | — [ 100 [ 200 I} 22
10: —_ 50 | 100 ns _§_f: HH g S S T ob
15 | — | 40| &0 F, o T &S
Minimum Pulse Widths: 5 — | 200 | 400 ¥ {_Y 2z
Clock 10 | - [ 75| 150 ns ot 8%
15" | — | 80 ] 100 3
Set 5 [ — | 200 | 400 g, FHH o v
10 — 100 | 200 ns g S HH CEJSEE
15 | — | 60 ]120 T = B
Reset -5 — 3 6 g e e e s oo
10 _ 1 2 us LOAD CAPACITANCE (G, ) — pF 20532769
15 — 1075 | 15 Fig. 8- Typica! praphgation'delay time as a function
' i CLOCK t6 @y,
Minimum Set Recovery Time, 5. |— |25 | 5 , ;f;a;::;gﬁﬂm( e
10 o 1t 1 2 us -
) 15 — 0.6 1.6 -
Minimum Reset Recovery Time, 5 |- |as | 7 _
e T ' v 10 |~ |15] 3 s
_ 51— 11 ]2
Maximumn Clock Pulse Input .5 c5 1 -
Frequency, ) foL.... . 10 15 3 -_ MHz
! 15 25 5 _—
Maximum Clock Pulse Input. - 5,10,15 o [ T et OVE (Ta) 257G F 3
.-Riseor Fall Time, .t t Unlimited us h
;,
£ B
Iy et (ool 2t
-4 .
) : x fF P
“veser— T~ 16—V g
RESET — 2 15 —MONO IN ] § 2 8
INI— 3 14 — OSC INHIBIT § HH T
JouTt e & 13 < DECODE OUT: i 8 M S ixianzaasayasisaisazachye
UT 2-=4 8 i2— D * b A
{8 -BYPASS — & 1= c | amany om 2o e T e0 T ee %0
CLOCK IHIBIT— 7 10— B { SELECT Loap fnmq_nfﬁuc_ (e }—pF 22¢3-32770
o Vs . | & hd gl " Fig. 9—Typical propagation delay time as a
‘ TOP ViEw ‘ezcs-aiTie - ¢ tunction of I6ad capacitance (CLOCK
- . Termlna‘! Assignment - " to-Qys-8-BYPASS high).
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Fig. 10—Typical propagation delay time as a
function of load capacitance (Qy to
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Fig. 11—Typical RC osciilator frequency de-
viation as a function of supply
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Fig. 14—Typical RC oscillator frequency devia-
tion as a function of ambient
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Fig. 15—Typical pulse width as a function of
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3 8 77 -7 Functional Test Sequence
i P’
E @ » '/ P inputs Outputs Comments
;m::nx-lm 2 [ T Decode Out )
g a 4 'h, nyq Set Reset 8-Bypass | Q1 thru Q24 All 24 stops are in Reset mode
e A Q 1 1 0
e a 7 1 1 1 0 Counter is in three &-stage section in
* 1] paratiel mode - :
_f 1ok LA 0 1 1 1 [1] First “1” 10 “0" transition of clock
' fg P M0 T e 0% 0% 1 :
EXTERNAL CAPACITANCE (Cy)—pF  gacs- 32777 0
Fig. 16—Typical pulse width as a function of — 1 1 1 255 “1” to "0" transitions are clocked in
external capacitance (Vpp = 10 V). the counter
_'°r§ m‘;ﬁfﬁ.‘:ﬁwﬁ‘,‘,‘ﬂ""c' A~ ] 0 1 1 1 1 The 255 “1” to “0” transition )
Counter converted back to ¢4 stages In
o2 ALA |/ series mode
.1 7 0 0 0 0 1 Set and Reset must be connected
y 7 1 TH together and simultaneously go from “1"
E rd to Q"
0 1T - 7 1 0 0 0 1 In4 Switches to a “1”
-] 7 1] 0 0 0 Counter Ripples from an aif 1" state to
R v an all “0" state
[} . —1-100 k. o /
H FUNCTIONAL TEST SEQUENCE loaded in each of the 8-stage sections in
. H parallel. All flip-flops are now at a *1".
[} :L@L—-—-" Test Function (Figure 23) has been in- The counter is now returned to the normal

' o ot hod
EXTERNAL. CAPACITANCE (Cy} - oF
wees- 32T

Fig. 17—Typical pulse width as a function of
external capacitance (Ypp = 15 V).

cluded for the reduction of test time re-
quired to exercise all 24 counter stages.
This test function divides the counter into
three 8-stage sections and 255 counts are
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24-steps in series configuration. One
more pulse is entered into Iny which will
cause the counter to ripple from an al} “1”
state to an all 0" state.
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Fig. 18~ Typical transition time as a function
of load capacitance.
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Fig. 20—Dynamié power dissipation test cir-
cuit and waveform.
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Fig. 21—S8witching time test circuit.

TRUTH TABLE

CLOCK
INH

IN1 SET

0sC ouT1 ouT2 DECODE
INH ouTt

0.

0

Advance
to Next
State

1

—\_ No
Change
1
1

0

No
Change

°o | x |x|x /\

No
Change

1] o

Advance
to Next
State

0=Low Leyel 1 = High Level

X = Don’t Care
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Fig. 22—Iinput waveforms for switching-time
test circuit. o
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"Fig. 23—Functional test circuit.
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Fig, 24—Input-current test circuit.
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Fig. 25—Input-voltage test circuit.
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Fig. 26—Quiescent-device current test circuit.
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‘o0 —+ Voo fcd
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A—i l—out A [ ouT) A ¢
B— a— [3 oUT 11—
¢ —] € i c R
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i I - '
SET ] SET — sET
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8- BYPASS R L} a-BypAss START B-BYPASS .
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A\~ MONO- iN ' MONO-IN
2 onG MONO- IN .
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|CLOCK= INt ouT .__I-J— DZLDCK Nt DE&}?E
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=_I Vss s2c5-31726 Juute s secs-airemm Ves - 2_15 ot

Fig. 27—Time interval configuration using Fig. 28—Time interval configuration using ex- 'ifm."
external clock; set and clock inhibit ternal clock; raset and output mono- RIN omas.s
functions. stable to achieve a pulse output. C IN FARADS

92¢8~31128R2

Fig. 29—Time interval configuration using on-
chip RC oscillator and reset input to initiate
time interval.
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l ? SHADED PULSE REPRESENTS DECODE QUTPUT
IN MONOSTABLE MODE. IF AN OUTPUT PULSE

IS REQUIRED | FULL—COUNT—DOWN AFTER
1 REMOVAL OF RESET PULSE,SEE FIG. 31 FOR
RTL USE OF CD40988.
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92C8-32783

Fig.31 —CD45368 Timing Diagram.

Ql
OUTPUT n
Cp40268 82C¢5- 32704
Fig.30 — Application showing use of
CD40S8B and CD45368 1o get

decode pulse 8 clock puises
after Reset puise.

Dimensions and pad layout for CD4536BH.

Diménsions in parentheses are in millimeters
and are derived from the basic inch dimen-
sions as ipdicated. Grid graduations are in
mils (10— inch).
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