Voltage Mode PWM Control Circuit
with 200mA Output Drivers

The CS-3524A PWM control circuit
retains the same versatile architecture
of the industry standard CS-3524
(5G3524) while adding substantial

unpr()\'cmcnk\

The CS-3324 is pin-compatible with
“non-A” versions, and in most applica-
tions can be directly interchanged. The
(CS-3524A, however, eliminates many
of the design restrictions which had
previously required additional external
circuitry.
The CS-3524A includes a precision 3V

.

reference trimmed to =19 accuracy

(eliminating the need tor potentiometer

adjustments), an error amplifier with
an output \'Ulmgu swing vxl’r*ndxng to
SV, and a current sense amplifier use-
tul in cither the ground or power sup-
ply output lines. The uncommitted
60V, 200mA NPN output pair greatly
enhances the output drive capability

Block Diagram

The C5-3524A features an undervolt-
age lockout circuit which disables all
internal circuitry (except the reference)
until the input voltage has risen to 8V,
This holds standby current fow until
turn-on, and greatly simplifies the
design of loww power, off-line supplies.
The turn-on circuit has approximately
6OmMV of hvsteresis for jitter free acty
vation.

Other improvements include a PWM
latch that insures freedom from mulu-
ple pulsing within a period. even in
Wisy environments; logic to ehminate
double pulsmg ona single output, a
200ns external shutdown capability,
and automatic thermal protection from
excessive chip temperature. The oscil-
lator circuit is usable to 300k and is
casier to svnchronize with an external
clock pulse
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PWM Latch Insures Single
Pulse per Period
Double Pulse Suppression
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00ns Shutdown

Guaranteed Frequency
Thermal Shutdown

Package Options

16 Lead PDIP & SO Wide
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CS-3524A

Supply Voltage (ViN)
Collector Supply Voltage (Vicc)
Output Current (Each Cutput).......cooovimnrininaen.
Reference Output Current...........ccoovmerrroniecsiceis s
Oscillator Charging Current ..
Power Dissipation at To=25"C.......c.coooommneiinnininn,
Power Dissipation at Tj=+25'C.....c.cccoseeiennn

Derate for Case Temperature above +25°C
Operating Temperature Range...........ccovevemrvvnimneiecncecscciinnins
Storage Temperature Range SR -65°C to +150°C
Lead Temperature Soldering: Wave Solder (through hole styles only) 10 sec. max, 260°C peak

Reflow (SMD styles only) ..ot 60 sec. max above 183°C, 230°C peak

CONITHONS

M Turn-on Characteristics

Input Voltage Operatmg range after Turn-on 8 T R
| b | TEOUUBS LB L 8s v
25 4.0 mA
“ . 5 30 mA,
Tum—on Hysteresxs o » 0.6 \%
W Reference Section L o e o
Output Voltage Ta=25°C 4.90 5.00 5.20 v
- Lo Raduilibin] 241 T Viesd0te SR e 3 W
Load Regulation IL—O to 20mA 20 50 mA
Vger=0, TA=25°C 80 100 mA
- IOHARIRHE, Ty=25°C - 40 . #Vrms
_ Ta=125°C; 1000 Hrs. o 2 508 @ 0 mv
a3 @ kHz
et Cp 1 2 %
Ry=150kQ, Cr=0.1pF 120 Hz
N o Ry=2OMGyCyed?0PE - . S0 o S kHe
Output Amplitude* Ta=25°C 35 \Y%
Ramp Peak 33 35 37 A%
CRAnPIVRBey [T e DT T T e 07 09 1) v
B Error Amplifier Section (Unless otherwise specified, VCM=2.5V) o S
Input Offset Voltage o 2 10 mV .
g B Gt f e Do L 0 A
Input Offset Current 0.5 1.0 HA

Common Mode:
. Rejection. Rmo Vcﬂ% oM
Power Supply Re;ecnon Ratio V|N=10to 40V
- Cutpit Gwihg - N Toted , I FRTIE SR RATRIE. " ey
* These parameters are guaranteed by design but not 100% tested in productlon
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B Error Ampliﬁ& Section (Unless otherwise specified, Vcy=2.5V): continued

Open Loop Voltage Gain

Bvour=

=1t0 4V, R, 210 MQ

Tl Ayl -

B Current Limit Amplifier (Unless otherwise specified, Vsgnsg=Vo)

60 80

Input Offset Voltage

Input Bxas Current

Open Loop Voltage Gam
Dy Thmet 7 HE

A—25°C EA Set for Max Output

AVom'

&%mwaﬂﬂmv

B Output Section (Each Output)

'_1 t04V, RL>10MQ

Collector Emitter Voltage

Saturation

Rlse"l'ir;le;
Fall Time*
;me
Shutdown Delay
‘Shutdown Thieshold
Thermal Shutdown

Ta=25°C, R=2kQ

T,=25°C, R=2kQ

L TS, Vesor Solowr
TA—ZS C VSHUT to VOUT
Ty225"C, Resldked =

60 80

.1 L

02 04
1.0 22

200
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07
165
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* These parameters are guaranteed by design but not 100% tested in production.
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OPEN VOLTAGE GAIN (dB)
N 03
o o

to limit the maximum
_._duty-cycle.

(=]

R is impedance to ground.
... Values below 30k12 will begin .

100 1k 1

Ok 100k ™

FREQUENCY (Hz)
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DUTY-CYCLE (ONE OUTPUT) - %
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Note: Du
- percent of two

-Cycle is

clock periods that
one output conducts
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CS-3524A
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QUIESCENT CURRENT (mA)
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Note: Outputs off. Ry = e
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*** Note: Minimum ir;ptn pulse Mdth
to latch is 200ns
0 1 2 3
DELAY TIME (us)

"7 Note: Dead fime = osc output pulse.
width plus output delay
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Note: Minimum input puise width_
to latch is 200ns

0 1 2 3
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Note: The CS3524A should be able to be

pensated 3524 test circuit.

2. The effect of the shutdown, cannot be seen at the compensation terminal, but must be

observed at the outputs.

tested in any 3524 test circuit with two possible exceptions:
1. The higher gain-bandwidth of the current limit amplifier in the CS 3524A may cause oscillations in an uncom-
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CS-3524A

D Thermal Data 16 Lead 16L
Lead Count Metric English R PDIP S0 Wide S
Max Min Max Min Re, typ 42 23 ‘C/W
16 Lead PDIP 1994 1915 .785 754 R, typ 80 105 ‘C/W
16L SO Wide 1046 1021 412 402

“

’V 8.26 {.325) ‘_‘
7.49 (.295)

432 (170)

v
Dsal\'?l 5)

IR
1_

6.60 (.260)
6.10 (.240)

LIl

1.65 (.065) _.l
1,40 (.055)

Il
041 {.018)

D

Lﬁ‘ 254 (.100)

Sf—n 1

“

L 1.02(040) 020 (012) _T
0.61(024)  0.13 (.005)

T HHHHHABAA I
7.59 (.299) 10.41 (.410)
7.42(.292) 10.16 (.400)

l 1}

HHHH H:T \:[4 d
0.48 (.019)
s 1.27 (.050)
2.67 (.105) |
2,46 (.097)

_r

R——

Ohrdermg farormatio

Part Number Description

CS-3524AN16 16 Lead PDIP

CS-3524ADW16 16 Lead SO Wide
10/28/96




