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CD4536B Types

CMOS Programmable Timer - | Ty

High-Voltage Types {20-Volt Rating) INRigIT | INL
- . [ 8-avPASS ,..| 7 3 Rs
[
. ) a2 | 4 T
@ CD4536B is a programmable timer Features: olee] OUT | RT
i . . h S . ¥ (™} It s 1
cTonsnstm.g of ? rippte: bfma:{ c:unfer st.a_ge's. ® 24 flip-flop stages —— counts from 2° to 27* ga ¢ s -
e pant feature of this device 13 IS Last 16 stages selectable by BCD select cade i 13 oo
ﬂze:ubl ity. T.he device can count from.! to ® Bypass input allows bypassing first 8 stnnes vy AHE.
2°7 or the first 8 stages can be bypassed to = On-chip RC oscillator provision 13|
allow an output, selectable by a 4-bit code, # Clock inhibit input MONO IN
from any one of the remaining 16 stages. It LI tnpu . . . . Vpp©!8 920s-3ine
Y 9 ges. = Schmitt-trigger in clock line permits operation with very Veea 8
can be driven by an external clock or an RC 5

long rise and fall times

= On-chip monostable output provision

® Typical fo = 3MHz at 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 témperature
range

oscillator that can be constructed using on- FUNCTIONAL DIAGRAM

chip components. Input IN1 serves as either
the external clock input or the input to the
on-chip RC oscillator. OUT1 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

RECOMMENDED OPERATING CONDITIONS 3

functions can be achieved using combi-
nations of these capabilities.

A logic 1 on the 8-BYPASS input enables a
bypass of the first 8 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 {N is the timing input for the
on-chip monostable oscillator. Graunding of
the MONO IN terminal through a resistor of
10K ohms or higher, disables the one-shot
circuit and connects the decoder directly to

® Standardized, symmetﬂcal output charac-
teristics

® 100% tested for quiescent current at 20 V

8 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.

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

CHARACTERISTIC | LIMITS |75
’ Min.| Max.
Supply-Voltage Range
{For Tp =Full
Package Temperature
Range) 3|18 Y

COMMERCIAL CMOS
HIGH VOLTAGE iCs

‘the DECODE OQUT terminal. A resistor to
Vpp and a capacitor to ground from the
MONO 1IN terminal enables the one-shot cir-
cuit and controls its pulse width.

The CD45368 types are supplied in 16-lead
harmetic dual-in-line ceramic packages (D
and F suftixes), 16-lead dual-in-line plastic

packages (E suffix), and in chip form (H

A fast test mode is enabled by a logic 1 on DECODE QUT SELECTION TABLE

suffix).
8-BYPASS, SET, and RESET. This mode ) NUMBER OF STAGES IN
olc|sl alDIVIDER cHAIN
8-BYPASS = 0|3-BYPASS = 1
ololo|o 9 1
ololof1 10 2
alo[1]0 1n 3
oloj1]1 12 a
MAXIMUM RATINGS, Absolute-Maximum Values: ol1iolo 13 5
DC SUPPLY-VOLTAGE RANGE, (Vpp) olilol1 14 6
Voltages referenced to Vgg Terminal) ..........oviiieeieeriiinnnennnn... -0.5V to +20V ol1l1]o 15 7
INPUT VOLTAGE RANGE, ALLINPYTS .....0uverneee e, -0.5V 1o Vpp +0.5Y olilili 16 8
DC INPUT-CURRENT, ANY ONEINPUT . ... uueeeitees e i +10mA
POWER DISSIPATION PER PACKAGE (Ppj: 1|ojo]o0 17 9
FOr TA==B50Ct0+1000C 1.t eetreer et e e e e e e e ee e 500mW 1|0|o|1 18 10
ForTA=+1000Cto+1259C .........co00unnnnn. Derate Linearity at 12mW/9C to 200mW 1|]0]1]0 19 n
DEVICE DISSIPATION PER OUTPUT TRANSISTOR 1lol1]4 20 12
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types). ......... 100mwW
_ OPERATING-TEMPERATURE RANGE rrA) ............................. -559C to +1250C 1111010 21 13
.4} _STORAGE TEMPERATURE RANGE (Tgig) «.vvvvvvvneeeunnnnnnnnnnnnnn, -650C to +1509C 1111011 22 14
o ey 4.\.EAD TEMPERATURE (DURING SOLDERING) 1|1]1|0 23 15
((_®) At distance 1/16 £ 1/32 Inch (1.58 % 0.79mm) from case for 108 max............. +265°C 11111 24 16
;@% 0=LowLevel 1= High Level

—~
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STATIC ELECTRICAL CHARACTERISTICS i TAMBIENT TEMPERATURE (Ta1» 25-CITTTT

TTYO] o H g giEizc
o . ““' ‘ [Iﬂ e i 5
CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) I|'4 3 P HE
TERISTIC ‘ Tl PR e
+25 S g ’ e
Vo |Vin|VDD £t
V) (v) | (V)] -55 | —40 +85 [+125 {Min. | Typ. |Max.| £
< uanmaly]
_ - 05| & 5 5| 180 180 — 0.04 5 & HHHA
Quiescent : : ; 5 WETHAA
Device - . |010/( 10 10 10 300{. 300 — | 0.04; 10 uA % & i
8 - H
ICU"EM"L - lois|{1s| 20| 20| e00|. 600] - | 004 20} T
DD Max. - T . B
- . 0,20) 20 100 100 | 3000 3000} — 0.08 1(‘)0¥ e wm_m‘mu"c’rm.,m"m,‘_v i
0.4 05| 5| 064] 061 | 042 036] 051 1] - o ae
Outlput Low - - = — Fig. 2—Typical output low (sink) current
(Sink)Current| 0.5 0,10| 10 1.6 1.5 11 09| 43| 26 o characteristics.
Lot Min. 15 |05 158 | 42| a| 28|24 34| s8] - '
= R Aﬁ'iﬁmﬁffﬁﬁ'c T+
) 4.6 05| 5 |[-0.64|-061 | -042]-0.36{-0.51 -1| - |mA HH 1
Qutput High - . < T
(Source) 2.5 0,5 5 -2l -18 -13}-115] —1.6} ~-3.2¢1 .~ ld""
f“:eM”i‘l;, 95 |o10|10] -18] —1.5| -1.1] —09{ -13} 28] - - s e o saiAce ok gtk 59 T
9 , 135 (015 15 | -42] -4 —28] -24| -34] 68| - £ ;
Output Voltage:| 05 : S 0.05 - 0]0.05; 5 HHio
Low-Lével, - |.0.10f 10 005 - - 010.05 $ A
VouMax 7 Tors|15] 0.05 - ofoes| | [ H
— _ o - ' : 5 29 ; H
Qutput - - | = -0,% 5 L 4,95 N 495 - 5{ - FHHH :
Voltage: - |o10f 10 9.95 905 - 10f - [ -7 onin-To- sounce vouTas (Vpsi—Y
High-Level, : - —T e . " sieremm
VOH Min. - 0.1 15 1495 . . 14'9=5 . ! - Fig. 3—Minimum output low (sink ) current
06546} - [ . 1.5 — - 1718 : characteristics. T
Input Low - —1- - S )
Voltage 1.9 — 10 3 - C= 3 "7 DRAIN-TO-SOURCE VOLTAGE (Vpgi—V
VieMax.  figias] - [ 1 a - | -1 aly| et
i GATE-TO VOLTAGE (Vgg)=-5V 3T ls k!
input High  |054.5] - | 6 3.5 3s| - | - 1
Voltage, 1.9 - 110 7 1. -1 - : _EEE'“’._.’
VinMin. 38 — | 15 " T i =1 -1 it
Input Current ‘ . '+" I o +" 5. Ec s -mg
1y Max. - 0,1:8 18 0.1 | *0.1 2 T A 5 - {21079 | 20.1] uA A ok
- -8 - H ELao;
2
e Fig. 4-Typical output high (source) current
HR ; 8-BYPASS charscteristics.
sET P s Qe
C‘I . - N DRAIN-TO-SOURCE VOLTAGE (Vpg)—Y
- L . -8 -1 -8 k]
: " T T (W !
? T i fi\ ': . . mppang: lfm'v'&"rﬁ?'”)'-'fﬁ H ‘?
osc'l'q' IN?US&IT . - ) E ':} ::‘ :: _554%
e LEOSK] ’ L :::H aiE g .
o - ans
Hov iR 5
! £
o H -8 v 3
i ERATT SOL DECGDER [DECOOE £ e 7 i
3 - o2 ot ‘ A HE : 5
cLOCK ‘ mmgoﬁ. : FLFi 5 ~E
- 1 IN ) HitE Eunsaxme 3
INHIBIT Vpp*T6  Vgs*® : 92¢8-30373 : - —— e
X . . . i secs-2aszinz
_ Fig. 1 = Functional block diegram. L Fig. 5—Minimum output high (source) current

characteristics.
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Fig.6 - Logic diagram for CD4536B [continued on next page].
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DETAIL FOR | CLEN(CLp)g FOR FF9 ANDFF 25} DETAIL FOR
FF3-8,11-16,7-24

H FFI, FF2 ,FFI0,FF9, FF2%
H .

L ;

|
-
n
ol
T

.J ¢
T 1 L
o-ﬂ[__; ‘:’ IJp :
B ﬂ*’ - :
e, T T

o

TR

n R 'u -
) _ ! Ill' : K 1
.‘_I : —T-en o —fe-diser-
o . e cL o
- - —tVss_ R . I #F2,10 FFO
. i FF25
. : . cay
A D" T - {%FF1:a5 SHOWN"EXCEPT & NOT BROUGHT OUT
. - FF9:SAME AS FFI EXCEPT Q IS BROUGHT OUT AND 0, T GO TO
o TGt AND TGe RESP-
i n FF2,FFI0: DELETE TG, TGY, AND INV?; FEED B TO D;
DELETE TLEN,.CLDIS"
* FF25!1Nva ‘AND INVd BECOME 2-INPUT NAND GATES, WITH

ADDED INPUTS §, FEED Q TO TGf, TO TGe
PREVIOUS Q INPUT, DELETET QUTPUT.

- BARA
AVA
AN

Fig.6 - Logic diagram for CD45368 [continued from ptevious page).
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AMBIENT TEMPERATURE (T3)=25°C

DYNAMIC ELECTRICAL CHARACTERISTICS, at TA 25°C, Input ty, tf= =20 ns, . ? "
CL 50 pF Ry = 200 kQ Iy
. N
vpp | LIMITS ‘ i
CHARACTERISTIC DD {_ UNITS 4
Min.| Typ.| Max. M I ocTasE (Vpn)*3 Vi
Propagation Delay Times: 5 — 1 ‘ ; "B EEau
Clock to Q1, 8-Bypass High - 0 | — | 05 1 us g
tPHL. tPLH ) 15 | — | 035] 0.7 s 2 T
Clock to Q1, 8-Bypass Low 1 —_ 25 5 g SEaimanaasmes “#EE
tPHL tPLH | 10| —| 08} 18 s _ T §
15 — | 06 1.2 B T © ] %o
Clock to Q16, TpHL tPLH 5 —_ 1.4 -8 1 = o cAm:rrme CUTF rcn-seres
10 — 1 15 -3 us Fig. 7-Typical propagation delay time as a function
15 —_ 1 2 of load capacitance (CLOCK to Qy,
ITY N tPRL L 5 — 1 150 | 300 8-BYPASS high).
: 10 - 75 | 150 ns
: : . 15 - 50 | 100
Set to Q. . tpLH 5 — 300 | 600
, 10 |.— | 125 | 250 ns
Reset to Qp,, tpHL . . 5 § — 3 ] _
S B 0 | — 11 2 - us D o
.- 15 — 1075 ] 15 |’ g |pmenr £ (To)e28%C % E
Transition Time, ’ trHL tTLH 5 | — | 100 | 200 ! 22
10: | — | 50 | 100 ns gy vy g 5
15 | — | 40| & ? o T &S
Minimum Pulse Widths: 5 | — [ 200 [ a00 g it =3
Clock _ 10 | — | 75 | 150 ns . 8=
' 15 | — | 50 | 100 g
Set 5 | — [ 200 | 400 g, v v
: ' 10 _ 100 200 ns . P - CEjuss
15 | — | 60 | 120 § T 2t FHH
" Reset R C B —_ 3 6 " - e w0 apog
10 - 1 2 us LOAD CAPACITANCE (C ) — pF s2c5-32769
15 — 1075 | 15 Fig. 8- Typical prapagation delay time as a function
- - - a
Minimum Set Flecover_y Tlme,: . T 25 5 . ‘;féa;::;;zﬁ"“ feLock to ay,
- 10 e 1 1 2 s -
) 15 e 0.6 1.6 T
Minimum Reset Recovery Time, 7 s |— |as | 7 .
e T e B 0 |- |15 3 " us
15 | — 1 2
Maximum Clock Pulse Input . : 5 |05 1 -
Fiequency, foL. .. ; 10 |15 | 3 - MHz
! : 15 25 5 -
Maximum Clock Pulse Input. - - |51015 . [ T st omE (Ta)25°C FY
. Rise or Fall Time, .~ t,tf - - - Unlimited HS i
s
H
: ; 7 vouiacE S
-4 =
] : % S
e =T~ T6—vpo g
RESET — 2 15 —MONO IN ] ,5_ . £
INI—3 14 — 0SC INHIBIT § HH T
ouT i 4 13 [DECODE OuT: - - ' e & s e v
OuT 2 8’ i2— o : * ot ﬂi_{%' R
| 8-BYPASS — & = ¢ | Bary . oo - 20 o 7 SCE o0
CLOCK IKHIBIT— 7 104— B { SELECT S - L LoAD cnmcmucz (cL)~%F 22c3-32770
- Vss . |8 Al - Co ’ e Fig. 9—Typical propegerfon delay time as a
TOP VIEW 92CS-3MIE . s A - 7 tunctibn of 16ad capaclrance {CLOCK

- . Tarmlna‘i Assignment - e Tt e TR + 7 “to-Qy6-8-BYPASS high)



AMBIENT TEMPERATURE (Ty) =25°C
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Fig. 10—Typical propagation delay time as a

function of load capacitance (Qy to
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0] AMBIENT TEMPERATURE (Ta) = 284C
EXTERNAL RESISTANCE (RE } ¢ 86 kD
50 £xTEANAL CAPACITANCE (Cx) * 1600 pF
L ol T 1 11L
* ' ; :
l 40 + H Iy
-
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5 H
-
£ 20
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5 [ R S - S T
SUPFLY VOLTAGE (VDD) -V 2C3-32772

Fig. 11—Typical RC osciilator frequency de-
viation as a function of supply

QN+ 1) voltage.
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AMBIENT TEMPERATURE (Tp) — °C $2C5-32774
Fig. 13—Typical RC oscillator frequency devia-
tion as a function of ambient temper-
ature (HS = 0).

AMBIENT TEMPERATURE(Ty) — *C 2208-32775
Fig. 14—Typical RC oscillator frequency devia-
tion as a function of ambient
temperature (Rg = 120 kQ),

= AMBIENT TEMPERATURE ( Ta) « 25°C
- SUPPLY VOLTAGE (¥ppl®10 V
~J 1--3#_
02, = L CT. T
z M 111
=, ~ N 11
5o ~ N fva Ry
£ " Cr=1000pF
s = Rg = 2Rye
E o § "c‘?. \\
- Rye > S6RR
o - Rg = 1
:‘ l 5 = 120k: \,\
§w" I
=F 1S, ]
| T
10°¢ | |
4 4 4 -
1% [ 0? 0% [
EXTERNAL CAPACITANCE (Cy)—pF
L L L n J
! 102 1 I

:‘:sz RESISTANCE (Rig) k8 (0 orrs
Fig. 12—Typical RC oscillator frequency devia-
tion as a function of time constant
resistance and capacitance.

103 AMBIENT TEMPERATURE (Tt -28°C 4
4] SUPPLY VOLTAGE {(Vpp)e8 Vv
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PULSE WIOTH — s

L4

L] 2 468 2 488 2 468 Z 488
) 10 10* 0* *
EXTERNAL CAPACITANCE (Cy)+pF

~
92CS-32T74

Fig. 15—Typical puise width as a function of

1070 AMBIENT TEMPERATURE (T, »25°C v =
§| SuepLy vonTae (v”,_'s v external capacitance (Vpp = 5 V).
2 A q
w02 /
g b i 7 Functional Test Sequence
[ ‘4
g z » - 7 Inputs Outputs Commaents
amgzﬁ,(-un s e 24 v Decode Out .
3 7 P by | set Reset s8ypass | a1thru 024 All 24 stops are In Resst mode
e o Q 1 1 0
I 7 1 1 1 0 Counter is in three S-stage section in
4
11 parallel mode -
= on = 0 1 1 1 0 First “1” to “0"” transition of clock
\ ce8 488z e68 37 ase 8 s 1 :
EXTERNAL CAPACITANCE (Cx)—pF  g2cs- s2rry 0
Fig. 16—Typical pulse width as a function of - 1 1 1 255 “1” to "0" transitions are clocked in
external capacitance (VDD = 70 V) the counter
5’; T IR R el L 2 0 1 1 1 1 The 255 “1" 1o “0" transition
Counter converted back to <4 stages In
o? p.4V. V. series mode
.3 7 0 0 0 0 1 Set and Reset must be connected
y ARy together and simultaneously go from “1*
E re 1o “0"
o el - 7 1 0 0 0 1 In4 Switches to a “1"
3 /J [ 0 0 0 Counter Ripples from an ali 1" state 6
i : H an all “0" state
I —1-100k - s 1’
o f
¢ FUNCTIONAL TEST SEQUENCE loaded in each of the 8-stage sectlonf in
. 1 parallel. All flip-flops are now at a “1".
ol [ ol Test Function (Figure 23) has been in-  The counter is now returned to the normal

' *% 0% *%o?
EXTERNAL CAPACITANCE (Cy) - pF
sece-3217e

Fig. 17--Typlcal pulse width as a function of
external capacitance (Vpp = 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

24-steps in series configuration. One
more pulse is entered into Iny which will
cause the counter to ripple from an ali *1"
state to an all “0” state.



TRANSITION TIME (rTL .t TLiI— P8

[ 20 40 60 80 100
1.OAD CAPACITANCE (Cy )—pF
9205 - 24322

Fig. 18—Typical transition time as a function
of load capacitance.

1058] s mENT T URE (Ty)=26%C]
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2 el daf
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19 p 4. rdVd IETT
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ol 1 [ 02 0%
PULSE INPUT FREGUENCY {hHT)  gpca~serre:

19 —Typical dynamic power dissipation as a

function of input puise frequancy.
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Vbp

PULSE
GENERATOR

3.
®vss

9208-32785

2 w
Fig. 20—0ynamic power dissipation test cir-
cuit and waveform.

éOVm
—
- (D— @
@
PULSE ‘(3)—.
- |ronn
"‘W"'®"‘n H®
—®—
——
@ ®Le
?'35
#208-32700

Fig. 21—Switching time test circuit.

TRUTH TABLE

CLOCK
INH

IN1 SET

0OsC ouT1
INH ouTt

ouT2 DECODE

0.

Advance
to Next
State

1

—\_ No
Change
1
1

0

No
Change

gl Bl ol ol el B

No
Change

Advance
to Next
State

0= Low Level 1 = High Level

X = Don’t Care

0%
50%
out J 10% J %
PLH = = tpHL
—e bt ) |

' 92CS5-32782
Fig. 22—~Input waveforms for switching-time
test circuit. o
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Vss
SECE-3ETH

'Fig. 23—Functional test circuit.

‘T’Do .
INPUTS
Voo NOTE:
\o_@_’ MEASURE INPUTS
° SEQUENTIALLY,
Vss - TO BOTH Vpp AND Vgg:
- CONNECT ALL UNUSED
INPUTS TO EITHER
l Vop OR Vgg-

Vss 92C5-27402

Fig. 24—Input-current test circuit.

INPUTS : QUTPUTS
By

Vin ~—] _—

N . - -
o
Vi -t . == -

Sl

{ NOTE:

Vgg TEST ANY COMBINATION

OF INPUTS
9205-2T441R1

Fig. 25—Input-voltage test circuit.

Yoo

Voo ¢
INPUTS

o
vss

! 92C3- 2740tRE

Vss

Fig. 26—Quiescent-device current test circuit.
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APPLICATIONS
/o0 _ I voo Voo
Rg
A— —=OUT | A — OUT | A <
8— 8— [ our 1—]
¢ — ¢ —
[ Rye
- "
SET SET L SET
RESET ——our 2 L RESET | ouT 2 —rl- : RESET  OUT2
8- BYPASS a Ll e-avpass START 8-BYPASS
B E col:: . +—cinn CINH
—\\\— MONO- MONO-IN
TLIL [z io%a MONO- IN ' i
OSC INH  pecopE L ¢—Josc —j_ll:_ 0SC INH DECODE _'_II L—
. INI .
t

I I -1 DE
CLOCK INI ouT —-4 : ‘CLDCK l Nt DEg)uT
Ves 92C5-31726 J'LI'U'L _L"ss 92C3-31727RI Vs ' :2-15 RteC

=
. B : = Rs 22R
Fig. 27--Time interval configuration using Fig. 28—Time interval configuration using ex- 'i z"z he
external clock; set and clock inhibit ternal clock; reset and output mono- R IN OHMS
functions. stable to achisve a pulse output. € IN FARADS
' 92C8~31728R2
Fig. 29—Time interval configuration using on-
o chip RC osclilator and reset input to initiate
. time interval.
Sla
T ouT I =] = 33 min
il ]
2, cD4536B
1
—{SET i
e Ep i ipEp il i g pNpEp R g N py
1 ZRESET  OUT 2~ —
6
Howe e e
+
13t moN0 IN 5001te ) I sy S - ey B / vy M
>0Kk3 1osc nnDECODEIL R —
] N e T PR S—
T
8
Ve NOTE:
+ AL SHADED PULSE REPRESENTS DECODE OUTPUT
N 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.

LU UL
gl 1
ouT

al
QUTPUT n
CD40968

92C3-32783

Fig.31 —CD45368 Timing Diagram.

92CS- 32784

Fig.30 — Application showing use of
CD40988B and CD45368 to get
decode pulse 8 clock pulses
after Reset puise.

\ml‘ls il y

Dimensions and pad layout for CD4536BH.

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

[0 J,

fe—— 4 -10 :
"| 0102-0254) 9127

! {3.023-3.225)

92CM-32767



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.

Tl warrants performance of its semiconductor products to the specifications applicable at the time of sale in
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