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HCC/HCF4536B

PROGRAMMABLE TIMER

a 24 FLIP-FLOP STAGES - COUNTS FROM
2010 2%

s LAST 16 STAGES SELECTABLE BY BCD SE-
LECT CODE

s BYPASS INPUT ALLOWS BYPASSING FIRST
8 STAGES

» ON-CHIP RC OSCILLATOR PROVISION

» CLOCK INHIBIT INPUT

» SCHMITT-TRIGGER IN CLOCK LINE PER-
MITS OPERATION WITH VERY LONG RISE
AND FALL TIMES

» ON-CHIP MONOSTABLE OUTPUT PROVI-
SION

» TYPICAL fcL = 3MHz AT Vpp = 10V

»« TEST MODE ALLOWS FAST TEST SE-
QUENCE

s 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

s STANDARDIZED, SYMMETRICAL OUTPUT
CHARACTERISTICS

» QUIESCENT CURRENT AT 20V FOR HCC DE-
VICE

» 5V, 10V, AND 15V PARAMETRIC RATINGS

» INPUT CURRENT OF 100 nA AT 18V AND 25°C
FOR HCC DEVICE

» 100% TESTED FOR QUIESCENT CURRENT

» MEETS ALL REQUIREMENTS OF JEDEC TEN-
TATIVE STANDARD N° 13A, "STANDARD
SPECIFICATIONS FOR DESCRIPTION OF "B”
SERIES CMOS DEVICES”

DESCRIPTION

The HCC4536B (extended temperature range) and
HCF4536B (intermediate temperature range) are
monolithic integrated circuits, available in 16-lead
dual in-line plastic or ceramic package. The
HCC/HCF4536B is a programmable timer consi-
sting of 24 ripple-binary counter stages. The salient
feature of this device is its flexibility. The device can
count from 1 to 2% or the first 8 stages can be by-
passed to allow an output, selectable by a 4-bit co-
de, 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.
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(Plastic Package) (Ceramic Package)

®

C1l
(Chip Carrier)

ORDER CODES :
HCF4536BEY
HCF4536BC1

HCC4536BF

PIN CONNECTIONS
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HCC/HCF45368B

Input IN1 serves as either the external clock input or
the input to the on-chip RC oscillator. OUT1 and
OUT?2 are connection terminals for the external RC
components. In addition, an on-chip monostable cir-
cuit is provided to allow a variable pulse width out-
put. Various timing functions can be achieved using
combinations of these capabilities. A logic 1 on the
8-BYPASS input enables a bypass of the first 8 sta-
ges and makes stage 9 the first counter stage of the
last 16 stages. Selection of 1 of 16 outputs isaccom-
plished by the decoder and the BCD inputs A, B, C

FUNCTIONAL DIAGRAM

and D. MONO IN is the timing input for the on-chip
monostable oscillator. Grounding of the MONO IN
terminal through a resistor of 10KQ or higher, disa-
bles the one-shat 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 circuit and controls its
pulse width. A fast test mode is enabled by a logic
1 on 8-BYPASS, SET, and RESET. This mode di-
vides the 24-stage counter into three 8-stage sec-
tions to facilitate a fast test sequence.

BBYPASS —5

A —3]

10
BINARY | & —
SELECT| » 1

SET —
RESET
MONO IN

Vpp=16
Vgg= 8

13 DECODE
ouT

S-5113

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vpp* | Supply Voltage : HCC Types —05to + 20 \%
HCF Types —05to+ 18 \%

Vi Input Voltage —0.5to Vpp + 0.5 Vv
I DC Input Current (any one input) +10 mA
Piot Total Power Dissipation (per package) 200 mw

Dissipation per Output Transistor

for Top = Full Package-temperature Range 100 mw

Top Operating Temperature : HCC Types - 55to+ 125 °C
HCF Types — 40 to + 85 °C

Tstg Storage Temperature — 65 to + 150 °C

Stresses abowe those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not
implied. Exposute to absolue maximum rating conditions for external periods may affect device reliability.

* All voltages are with resped to Vss (GND).
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HCC/HCF4536B

BLOCK DIAGRAM

8-BYPASS
SET ?
10- §
RESET
20—
05C.
INHIBIT 05sC.
140——— INHIBIT
LOGIC
STAGES 9-24
1N CLOCK 8
3 INHIBIT STAGES BYPASS
LOGIC 1-8 LOGIC
ouTY | Q9~-=~-- Q24
Y e — ——
OSL.I(BZ A C 9
10
CLOCK B O—+
BYNARY
el SELECT | C C-—1 DECODER L:E(.:((:J)DE
Vpo16  Vg5=8 . 0 :: ouT
MONO IN O—
S-5114
TRUTH TABLE DECODE OUT SELECTION TABLE
In1 [set [Reset [C10¢k| OSC oy oytz |Pecode Number or Stages
Inh | Inh Out Dlc|B|A In Divider Chain
o 0 0 0 ] N 8-BYPASS = 0[8-BYPASS =1
Change ololo]o 9 1
Advance 0 0 0 1 10 2
|0 0 0 0 | | /| toNext oflo|1fo 11 3
State 0]1]0]1 1 12 4
X | 1 0 0 0 0 1 1 ol1|ofo 13 5
o101 14 6
X 1 1
0 0 0 0 0 ol1]1]o0 15 7
x| o 0 1 0 ChNO ol1]1]1 16 8
ange 1lof]o]o 17 9
o] o 0 0 X 0 1 No 1]o0]o]|1 18 10
Change 1]o0]1]o0 19 11
Advance 1 0 1 1 20 12
Lfo 0 0 L L to Next 1|l1]o0]o0 21 13
State 1101 22 14
~ 1]1]1]0 23 15
0 =Low Level 1 1 1 1 24 16
0 =Low Level
[Nz $CS-THOMSON 317
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HCC/HCF45368B

LOGIC DIAGRAMS (continued on next page)

*
6 (38-BYPASS

v/

*INPUTS
PROTECTED BY COS/MOS
PROTECTION NETWORK
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HCC/HCF4536B

LOGIC DIAGRAMS (continued)
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HCC/HCF45368B

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test Conditions Value
Symbol Parameter V, Vo llo] | Voo TLow* 25°C Thigh* Unit
V) V) A 1 M) 'min. [Max. | Min. Typ. Max. [Min. Max.
I Quiescent 0/5 5 5 0.04 5 150
Current |, ~~ [os10 10 10 0.04 | 10 300
Types | 0/15 15 20 0.04 ] 20 600
0/20 20 100 0.08 | 100 3000 MA
0/5 5 20 0.04 ] 20 150
HCF
0/10 10 40 0.04 | 40 300
Types
0/15 15 80 0.04 ] 80 600
VoH Output High 0/ 5 <1 5 4.95 4.95 4.95
Voltage 0/10 <1] 10 [9.95 9.95 9.95 v
0/15 <1 | 15 (14.95 14.95 14.95
VoL Output Low 5/0 <1 5 0.05 0.05 0.05
Voltage 10/0 <1] 10 0.05 0.05 005| V
15/0 <1 | 15 0.05 0.05 0.05
Viy | Input High 05/45]|<1| 5 | 35 35 35
Voltage 19 [<1] 10| 7 7 7 Vv
1.5/135] <1 | 15 11 11 11
ViL Input Low 45/05 | <1 5 15 15 1.5
Voltage 91 |<1] 10 3 3 3 v
13.5/15| <1 | 15 4
lon Output 0/5 2.5 -2 -16]-3.2 — 1.15
Drive Hee |ors| 46 —0.64 —051 -1 _ 0.36
Current
Types| 0/10 9.5 10 |- 1.6 —-13]|-26 - 09
0/15| 135 15 |-4.2 —34]-6.8 - 24 mA
0/5 2.5 — 1.53 - 1.36|- 3.2 -11
HCE |0/5| 46 — 0.52 - 044 -1 — 0.36
Types | 0/10 9.5 10 |- 1.3 -11]-26 - 09
0/15| 135 15 |- 3.6 -30|-6.8 - 24
loL Output 0/5 0.4 5 0.64 0.51 1 0.36
Sink HCC 0/10 0.5 10 1.6 1.3 2.6 0.9
Current Types
0/15 1.5 15 4.2 34 6.8 2.4 mA
0/5 0.4 5 0.52 0.44 1 0.36
HCF 0/10 0.5 10 1.3 1.1 2.6 0.9
Types
0/15 1.5 15 3.6 3.0 6.8 2.4
hm, i :_npukt THCC 0/18 18 +0.1 +1075| £ 0.1 +1
eakage ypes Any Input A
Current
HCF 1015
Types 15 +03 +107%| + 0.3 +1
C Input Capacitance Any Input 7.5 pF

* Tiow= — 55°C for HCC device : —40°C for HCF device.

* Thigh= + 125°C for HCC device : + 85°C for HCF device.

The Noise Margin for both "1” and "0” levelis : 1V min. with Vpp =5V,
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HCC/HCF4536B

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, CL = 50 pF, RL = 200 KQ,

typical temperature coefficent for all Vpp values is 03 %/°C, all input rise and fall times= 20 ns)

Downloaded from Elcodis.com electronic components distributor

Symbol Parameter Test Conditions : Value Unit
Vop (V)| Min. | Typ. | Max.
tPLH Propagation Delay Time 5 1 2
tPHL Clock to Q1, 8-bypass High 10 05 1 us
15 0.35 0.7
Clock to Q1, 8-bypass Low 5 2.5 5
10 0.8 1.6 ps
15 0.6 1.2
Clock to Q16 5 4 8
10 15 3 Hs
15 1 2
QntoQn+1 5 150 300
10 75 150 ns
15 50 100
tpLH Propagation Delay Time 5 300 600
10 125 250 ns
15 80 160
tPHL Reset to Qn 5 3 6
10 1 2 Hs
15 0.75 1.5
tTLH Transition Time 5 100 200
trHL 10 50 | 100 ns
15 40 80
tw Pulse Width 5 200 400
Clock 10 75 150 ns
15 50 100
Set 5 200 400
10 100 200 ns
15 60 120
Reset 5 3 6
10 1 2 HS
15 0.75 1.5
Recovery Time 5 2.5 5
Set 10 1 2 Hs
15 0.6 1.6
Reset 5 3.5 7
10 15 3 )
15 1 2
tr, tr Clock Input Rise or Fall Time 5
10 Unlimted ps
15
(o Maximum Clock Input Frequency 0.5 1
10 15 3 MHz
15 25 5
[T AL =
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HCC/HCF45368B

Output Low (sink) Current Characteristics. Output High (source) Current Characteristics.
::; [T1 T1 “lon [11 I
Tame = 25°C Ve =15W | (mA} Tamp=25'C ] -
—TYP- = —: e ] vgg--ml
" " |—din. . ] Min.
,J
/
2 ¥ L A ov
y 4
/] y. 1
* 4 1ov pd e
- = A X 1T Yasm 15y
12 dPpE= Vgg=15Y AEP=
/ 0 e 00V
s Py A=FT P’ -
A W o | Lay
1 -
G T TT
] 2 &« 8 8 W u vps(¥) ¢ 5 o ~¥gstV?
Typical Transition Time vs. Load Capacitance. Typical Propagaton Delay Time vs. Load Capacit-
ance (clock to Q1, 8 Bypass high).
G-20071 G-4638
Yrim [TTILIT }PLHF [ T11
truL Tamp =25°C PHL J_[_& ]
{ns) (Ps' Tamb=25"C
160
15
140
120 D=5V Vop=5V
100 1 ——— am
80 L r -
€0 1oVt T 10v |
— — 05
40 = 15 = . v-r-l-—
2Q
Q 10 20 30 40 B0 80 YO BO T (pF) 0 20 40 60 80 CL(pF)

Typical Propagation Delay Time vs. Load Capacit- Typical Propagation Delay Time vs. Load Capacit-

ance (Clock to Q1, 8 Bypass low). ance (Clock to Q16, 8 Bypass high).
r i -4638 " =5i8i0
T,,;,'.[:‘sv, '51'#
(ps) {ps) Hp
3 i 6
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| ot
=5V | o
2 = 4 - =
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|
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HCC/HCF4536B

Typical Propagation Delay Time vs. Load Capacit- Typical RC Oscillator Frequency Deviation vs.

ance (Qn to Qn+1). Supply Voltage.

l l J G-4641 6- o6
tPHL L 1TH
'pLH !nh|' < T3 (an TTT1
{ns} - N T 1A (%} ] i

ot T 757
- ResS6K0
150 —— - 8o Cy=1000pF
50
&0
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T 11 20
=] 4 = 16 |t2
50 p——— -
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. - —=—— Rg=120K1Lf=5900Hz]
-0 === Rc0.{ = 7900 Hz
20 TTTTTTTT11
o 20 40 &0 80 CL{pF) 5 6 7 8 8 10 11 12 13 ¥ppl¥)
Typical RC Oscillator Frequency Deviation vs. Typical RC Oscillator Frequency Deviation vs. Am-
Time Constant Resistance and Capacitance. bient Temperature (Rs = 0).
f S (an T G- 4644
H =25°C . !
Deizt) VoD = 10V i | ) Rie=SBRI
1 o1 Rg = 8 5y
©, g 6 cx <1000 pF
[ Pt 5
s
= T 4
h h tvs Ry 3 L
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) Ryc= 561 “ I —
& =120k HHE 1 -2 107 4
A HE"[—“" | ) p4
N = 7
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Typical RC Oscillator Frequency Deviation vs. Am- Typical Pulse Width vs. External Capacitance

bient Temperature (Rs = 120KQ). (Vpbp=5V).
G-464&S G- 4848
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HCC/HCF45368B

Typical Pulse Width vs. External Capacitance
(Vpp= 10V).

U= = il 2
(ue)—{Tamb=23°C =a: an
Yoo = 0¥ yi

—{Rs = 2c
102 1 . t
{ —1
ra
bl
ol
1 EN-sv -
J | H a:
o k ul l
1 © 0! ©? 0* Ccxip}

Typical Dynamic Power Dissipation vs. Input
Pulse Frequency.

Piot
(W)
! Tame=23°C
10* —=—CL=50pF
' = ==CL-15pF 50
. 1
. /
|
10° :
=
4 v
2
7 q Y
10 ==
> A 1 -
. ]
! 4
V.
10 _11 « 68 2 & B ‘llilzl 4 B3 -
16 1 10 100 #(KHZ)

TYPICAL APPLICATIONS

Time Internal Configuration Using External Clock

: Set and Clock Inhibit Functions.

Typical Pulse Width vs. External Capacitance
(Vpp =15V).
—-4548
ol = =55
(st —Tamp= 2 1
Yoo =15V
[ [Rs = 2Rt / V.
10? = H
iV
10 FRzc= 1,
1 E! =
L
10 t:
1 ® 1©? ©’ o cx (pF)

Time Internal Configuration Using External Clock
; Reset and Output Monostable to Achieve a

Pulse Output.
|'DD Yoo
A—17 I
B— — out1 A—r
c— E—] ——ouT 1
I’ o]
SET o
RESET ——outz "L et
—L RESET —out 2
8-BYPASS R | a-BiPAss
Zwoka |© M —{C INH t
MOND-IN I
MCNO-IN
_I_Lrl_r DECODE Lr
05C INH™ g7 L C'—é p—] osc.nm PECODEL
CLOCK IN1 t I CLOCK }— N1
5-5121 e Y55 -—55 5 - 5122
10117 [y7 $Gs-THOMSON
MICROELECTREMNIGS
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HCC/HCF4536B

TYPICAL APPLICATIONS (Continued)

Time Internal Configuration Using Onchip RC Os-
cillator and Reset Input to Initiate Time Interval.

Application Showing Use of 4098B and 4536B to
get Decode Pulse 8 Clock Pulses after Reset

|VDD

L

ouT1 -i

Rg

A —

Ric

cobe
o1
(=2}

[
QUTPUT |

SET
START RESET  OUT2
8-BYPASS L
Z10KO C INH
MONO-IN
osCiNH DECODE J—[_
ouT
N t >1oun|:]— 1efosc 1 PESOPE
1z 1 - N1
ThycC o L
Rg 22R¢cC ——i"
¥, § IN Hz,
58 RIN o Yo
5- %123 CINF
L

5-5124

AgeeB

S-mzn

TIMING DIAGRAM

a

NOTE :

SHADED PULSE REPRESENTS DECODE QUTPUT
IN MONOSTABLE MODE.IF AN QUTPUT PULSE
IS REQUIRED | FULL - COUNT-DOWN AFTER
REMOVAL OF RESET PULSE.

— Ips min
" I

L
T UUuUuUuruno Ui
eeas | H1 BT A1 H1 B 1 A1 [
0001 (+ 4}
0o10(+8)

5-5125
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Functional Test Sequence
Inputs Outputs Comments
Inl | Set |Reset| 8-Bypass Decade Out All 24 steps are in reset mode.
Q1 Thru Q24
1 0 1 1 0
1 0 Counter is in three 8-stage section in parallel
mode.
0 1 1 1 0 First "1” to "0" Transition of Clock
1
0 1 1 1 255 "1" to "0 transitions are clocked in the
- counter.
0 1 1 1 1 The 255 "1" to "0” Transition
Counter converted back to 24 stages in series
0 0 0 0 1 mode.
Set and Reset must be connected together and
simultaneoulsy go from "1” to "0".
1 0 0 0 1 Iny1 switches to a "1".
0 0 0 0 0 Counter Ripples from an all "1” state to an all "0"
state.

FUNCTIONAL TEST SEQUENCE

Test Function has been included for the reduction of at a "1". The counter is now returned to the normal
test time required to exercise all 24 counter stages. 24-steps in series configuration. One more pulse is
This test function divides the counter into three 8- entered into Iny which will cause the counter to ripple

stage section and 255 counts are loaded in eachof ~ from anall"1” state to an all "0” state.
the 8-stage sections in parallel. All flip-flops are now

TEST CIRCUITS

Quiescent Device Current. Input Voltage.
VDD
T Yoo
Vpp T
INPUTS
v INPUTS QUTPUTS
Vgg — |
Vi -— L
D\—h- —— —— "‘
[+]
Vi - — -
@ NOTE :
TEST ANY COMBINATION
OF INPUTS
Vsg 5-207011
Vsg
5-199211
1217 LSy SGS-THOMSON
Y/ microsLECTRONICS
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HCC/HCF4536B

TEST CIRCUITS (continued)

Input Leakage Current. Dynamic Power Dissipation.
Yon
VoD
T S00uF Iu.m,.r
INPUTS 1
—p—f 2 &
Vi g lc
oD ~-— 5 I L
- 7
Vi -l W 8 5
S5 14 _-L(:L
-— s =
NOTE:MEASURE INPUTS ] 1]
SEQUENTIALLY TO BOTH l Su1994/2 u s
Vpp AND Vgs. CONNECT 12
ALL UNUSED INPUTS TO Vgg T«
EITHER ¥Ypp OR Vgg i Ia
s-am17 Yss
Switching Time. Input Waveforms for Switching-Time.
OVpp
|
1 20ns — 1 20ns
i &
—0 IN
"~ & ! 507
PULSE 3 \——
IGENERATOR 7 ' 1
>10K.0 5 WL + WH
1 LAy
1 Y
O%ls
504
9 10% 7 K
o ouT
11 13 tPLH R
~ 12 1(1 YTLH tTHL
I 5-5118
| :
S-5120 LVSS
Functional.
Yoo
16
1
2 4
PULSE —0
cenerator| L&
]
7
3] >0
14
k)
104
n 13 o
12
8
s-5119 - V55
(N7 $GS-THOMSON 13/17
’l MICRCELECTRONICS
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mm inch
DIM.
MIN. TYP. MAX. MIN. TYP. MAX.
al 0.51 0.020
B 0.77 1.65 0.030 0.065
b 0.5 0.020
bl 0.25 0.010
D 20 0.787
E 8.5 0.335
e 2.54 0.100
e3 17.78 0.700
F 7.1 0.280
| 5.1 0.201
L 3.3 0.130
Z 1.27 0.050
3
—
RN R i T b
3
-
L

POO1C
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HCC/HCF4536B

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 20 0.787
7 0.276
D 3.3 0.130
E 0.38 0.015
e3 17.78 0.700
F 2.29 2.79 0.090 0.110
G 0.4 0.55 0.016 0.022
H 1.17 1.52 0.046 0.060
L 0.22 0.31 0.009 0.012
M 0.51 1.27 0.020 0.050
N 10.3 0.406
P 7.8 8.05 0.307 0.317
Q 5.08 0.200
P
L
M

PO53D
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HCC/HCF45368B

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 9.78 10.03 0.385 0.395
B 8.89 9.04 0.350 0.356
D 4.2 4.57 0.165 0.180
di 2.54 0.100
d2 0.56 0.022
E 7.37 8.38 0.290 0.330
e 1.27 0.050
e3 5.08 0.200
F 0.38 0.015
G 0.101 0.004
M 1.27 0.050
M1 1.14 0.045
B |

[ £21] G (Seating Ptane Coplanarity)

16/17 (N7 $GS-THOMSO
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Information furnished is believed to be accurate and reliable. However, SGS-THOMSON Microelectronics assumes no resporsability for the
conseqiences of use of such information nor for any infringement of paterts or other rights of third parties which may results from its use. No
license is granted by implication or otherwise under any patent or patent rights of SGS-THOMSON Microeledronics. Specificaions mentioned
in this publication are subject to change without notice. This publicaton supersedes and replaces all information previously supplied.
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