SKI13524

Description

Pulse Width Modulation Circuit

SKI3524 is a pulse-width modulation (PWM) controller designed for switching power supplies. It
integrates a reference voltage source, error amplifier, oscillator, PWM modulator, pulse width control

flip-flop, dual alternating outputs, current limiting circuit, and shutdown circuit.

This controller is suitable for switching power supply control of any polarity, transformer-coupled
DC-DC switching power supplies, transformer boost and polarity conversion, as well as other power supply

applications. The operating temperature range of SKI13524 is 0° Cto +70° C.

Features

Integrated 5V reference voltage source
Oscillation frequency range: 100Hz~300KHz
Excellent external synchronization function
Dual outputs with 50mA per channel
Built-in current limiting circuit

Complete PWM control circuit
Single-ended or push-pull output

Total power supply current consumption less than 10mA

Ordering Information

Package Qutline Drawing

DIP-16

Type

Marking

Package

SKI3524-D16

3524

DIP-16

SKI3524-P16

3524

SOP-16
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SKI13524

Pin Description

INV. INPUT
N.I. INPUT
OSC. OUTPUT
+C.L. SENSE
-C.L. SENSE
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Absolute Maximum Ratings (T»=25°C unless otherwise noted)
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SHUTDOWN
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Parameter Symbol Value Unit
Input Voltage ViN 42 \Y
Collector Voltage Ve 40 \Y
Logic Input Voltage Vi -0.3~5.5 \Y
Current Limit Pin Differential Input VDIFF(LIM) -0.3~0.3 \Y
Output Current per Channel Io 100 mA
Reference Voltage Load IRer 40 mA
Oscillator Pin Charging Current losc 5 mA
Operating Junction Temperature Ty 150 °C
Operating Ambient Temperature Ta 0~70 °C
Recommended Operating Conditions (TA=25°C unless otherwise noted)

Parameter Symbol Value Unit
Input Voltage VIN 8~40 \Y
Collector Voltage Vc 0~40 \Y
Error Amplifier Common-Mode Input Voltage Veum 1.8~3.4 \Y
Current Limit Pin differential Input VDIFF(LIM) -0.3~0.3 \%
Output Current per Channel Io 0~50 mA
Reference Voltage Load IREF(Load) 0~20 mA
Oscillator Pin Charging Current Tosc(Charge) 0.03~2 mA
Oscillation Frequency Fosc 0.1~300 KHz
Oscillation Resistance Rr 1.8~100 KQ
Oscillation Capacitance Cr 1~1000 nF
Operating Junction Temperature Ty 150 °C
Operating Ambient Temperature Ta 0~70 °C
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SKI13524

Electrical Characteristics(Ta=25°C, Vcc=20 V unless otherwise noted)

Parameter Symbol Test Condition Min | Typ | Max | Unit
Reference Voltage Section Vrer(IL=0mA unless stated otherwise)
Output Voltage VREF 48 | 50 | 5.2 \Y
Line Regulation AVREFLine)y | VIN=8V~40V 30 | mV
Load Regulation AVREF(Load) | [1=0~20mA 50 | mV
Reference Short-Circuit Current Irersuort | VREF=OV 25 150 | mA
Oscillator Section (Fosc=40KHz, R1=2.9kQ, C1=0.01pF Unless Stated Otherwise)
Operating Frequency Fosc 36 44 | KHz
Frequency Voltage Drift AFoscviny | ViN=8V~40V 1 %
Maximum Oscillation Frequency Foscmaxy | Rr=2KQ,Cr=InF 200 | 400 KHz
Oscillation Waveform Peak Value Fosc(peak) 3 3.9 A%
Oscillation Waveform Valley Value Vosc(valley) 0.6 1.2 A%
Oscillation Pulse Width toscepw) 0.3 1.5 us
Error Amplifier Section EA(Vem=2.5V Unless Stated Otherwise)
Input Offset Voltage Vio 10 | mV
Input Bias Current Iis 10 HA
Input Offset Current Lo 2 LA
DC Open-Loop Gain Ay 60 dB
Output Low Level VoL Veni-Veme > 150mV 0.2 | 05
Output High Level Vou Vemo-Veng > 150mV | 3.8 | 4.2 \Y
Input Common-Mode Rejection Ratio CMRR Vern=1.8V~3.4V 70 dB
PWM Comparator Section
Minimum Duty Cycle Min Duty | Vcomp=0.5V 0 .
Maximum Duty Cycle Max Duty | Vcomp=3.6V 45 | 49 :
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SKI13524

Current Limit Amplifier Section (Vcv=0V)

Input Threshold Voltage Visense 180 220 | mV
Input Bias Current Is 200 | pA
Shutdown Section

Shutdown Threshold Voltage Vth 05108 | 1.2 \Y
Output Section(per Channel)

Collector Leakage Current Ieik V=40V 50 HA
Collector Saturation Voltage Vesar [c=50mA 2 \Y
Emitter Output Voltage VE [e=50mA 17 \Y
Collector Output Rise Time tr Rc=2K 0.4 us
Collector Output Fall Time te Rc=2K 0.2 us
Overall Circuit

Quiescent Operating Current Icc V=40V 10 | mA

Typical Characteristics

Relationship Between Oscillation
Frequency and Rt, Ct

100K

50K

=
=

Rt VALUE — CHMS

2K

1K

300 1K

S5K 10K 20K 30K 100K 200K

S00K

REV08.1

4/9




SKI13524

Relationship Between Dead Time and Ct
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Typical Applications
1.Internal Current Limiting Circuit Schematic
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SKI13524

2.Single-Ended Output Application (Terminal output control with duty cycle up to 0~90%)
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3.Push-Pull Output Application
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Package Information
SOP-16

Dimensions in mm
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Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
A 9.80 10.00 0.386 0.393
B 3.80 4.00 0.150 0.157
C 1.35 1.75 0.054 0.068
D 0.35 0.49 0.014 0.019
F 0.40 1.25 0.016 0.049
G 1.27 BSC 0.050 BSC
J 0.19 0.25 0.008 0.009
K 0.10 0.25 0.004 0.009
M 0° 7° 0° 7°
P 5.80 6.20 0.229 0.244
R 0.25 0.50 0.010 0.019
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Package Information

DIP-16

Dimensions in mm
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Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
A 18.80 19.55 0.740 0.770
B 6.35 6.85 0.250 0.270
C 3.69 4.44 0.145 0.175
D 0.39 0.53 0.015 0.021
F 1.02 1.77 0.040 0.070
G 2.54 BSC 0.100 BSC
H 1.27 BSC 0.050 BSC
J 0.21 0.38 0.008 0.015
K 2.80 3.30 0.110 0.130
L 7.50 7.74 0.295 0.305
M 0° 10° 0° 10°
S 0.51 1.01 0.020 0.040
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Shikues Disclaimer

1.Accuracy of Information and Right to Modify

The information provided in this document is for reference only. Shikues reserves the right to make changes
to this document and to the specifications of the products described herein at any time, without prior notice,
for the purpose of improving reliability, function, design, or for any other reason. It is the customer’s
responsibility to obtain and verify the latest product information and specifications before making any final
design, procurement, or usage decisions.

2.No Warranty

Shikues makes no express or implied warranties, representations, or guarantees regarding the suitability of
its products for any particular purpose.

Shikues assumes no liability for any assistance provided or for the design of customer products. All products
are supplied “as is.”

3.Intended Use and Limitation of Liability

The products described in this document are intended for use in general-purpose electronic devices. They are
neither designed nor tested nor authorized for use in transportation equipment or applications requiring high
reliability. Unless expressly authorized in writing by Shikues, these products must not be used as critical
components in life-support systems or any applications where failure could directly pose a risk to human life
(including, but not limited to, medical devices, transportation systems, aerospace equipment, nuclear
facilities, and safety-critical systems).

Shikues assumes no responsibility or liability for any consequences arising from the use of its products in
unauthorized or unintended applications.

Neither Shikues nor its representatives shall be held liable for any resulting damages.

4.Intellectual Property

This document does not grant any express or implied license—whether by estoppel, implication, or

otherwise—to use any intellectual property rights of Shikues.
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