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XINBOLE Pulse Width Modulator Control Circuit

Descriptions

The SG3525 pulse width modulator control circuit offers improved performance and lower external parts count
when Implemented for controlling all types of switching power supplies. The on—chip +5.1 V reference is trimmed
to +1% and the error amplifier has an input common-mode voltage range that includes the reference voltage,
thus eliminating the need for external divider resistors.A sync input to the oscillator enables multiple units to
be slaved or a single unit to be synchronized to an external system clock. A wide range of deadtime can be
programmed by a single resistor connected between the CT and Discharge pins. This device also features built—-
in soft-start circuitry, requiring only an external timing capacitor. A shutdown pin controls both the soft-start
circuitry and the output stages, providing instantaneous turn off through the PWM latch with pulsed shutdown, as
well as soft-start recycle with longer shutdown commands. The under voltage lockout inhibits the outputs and
the changing of the soft-start capacitor when VCC is below nominal. The output stages are totem-pole design
capable of sinking and sourcing in excess of 150mA.The output stage of the SG3525 features NOR logic resulting
in a low output for an off-state.

DIP-16 S0P-16
» 8.0 Vto35V Operation > Welding Inverters
» 5.1V Reference Trimmed to +1% > Solar Inverters
» 100 Hz to 500 kHz Oscillator Range »  Motor Control
> Separate Osc1llat9r Sync Terminal >  Battery Chargers
»  Adjustable Deadtime Control > )
»  Input Undervoltage Lockout With Hysteresis Converters Using Voltage Mode
»  Latching PWM to Prevent Multiple Pulses »  Off-Line and DC/DC Power Supplies
»  Pulse—by—Pulse Shutdown »  Single-Ended or Two-Switch Topology Designs
»  Dual Source/Sink Output Drivers
»  Internal Soft-Start
Ordering Information
Product Model Package Type Marking Packing Packing Qty
XBLW SG3525AN DIP-16 SG3525AN Tube 1000pcs/Box
XBLW SG3525ADTR SOP-16 SG3525A Tape 2500pcs/Reel
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Pin Connections

Inv. Input | 1
Noninv. Input| 2
Sync| 3

OSC. Output | 4
Cr| 5

Rr| 6

Discharge | 7
Soft-Start | 8
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Representative Block Diagram
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XINBOLE Pulse Width Modulator Control Circuit

Maximum Ratings

Symbol Parameter Value Unit
Vi Supply Voltage 40 \%
Vc Collector Supply Voltage 40 V

losc Oscillator Charging Current 5 mA
lo Qutput Current, Source 400 mA
Ir Reference Output Current 50 mA
Ptot Total Power Dissipation at Tamp = 70 °C 1000 mwW
Top Operating Temperature 0to 70 °C
Tj Junction Temperature Range — 5510 150 °C
Tstg Storage Temperature Range — 6510 150 °C

Recommended Operating Conditions

Characteristics Symbol Min Max Unit
Supply Voltage Vcc 8.0 35 \
Collector Supply Voltage Ve 45 35 \
Output Sink/Source Current 0 +100
(Steady State) lo mA
(Peak) 0 +400
Reference Load Current Iref 0 20 mA
Oscillator Frequency Range fosc 0.1 400 kHz
Oscillator Timing Resistor Rt 20 150 kQ
Oscillator Timing Capacitor Cr 0.001 0.2 uF
Deadtime Resistor Range Ro 0 500 Q
Operating Ambient Temperature Range TA 0 +70 °C
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XINBOLE Pulse Width Modulator Control Circuit

Electrical Characteristics

Parameter Symbol Conditions Min.| Typ.|Max.| Unit
REFERENCE SECTION
Reference Output Voltage VREF T) = 25°C 5.0 5.1 5.2 \
Line Regulation A Vrer Vce = 8to 35V - 9 20 mV
Load Regulation A Vrer IReF = 0 to 20mA - 20 50 mV
Short Circuit Output Current Isc VRer = 0, TJ = 25°C - 80 100 mA
Total Output Variation A Vrer Line, Load and Temperature 4.95 - 5.25 \
Temperature Stability STT - - 20 50 mV
Long Term Stability ST T1 = 125°C,1 KHRS - 20 50 mV
OSCILLATOR SECTION
Initial Accuracy ACCUR T) = 25°C - +3 +6 %
Frequency Change With Voltage Af/AVCC | Vcc = 8to 35V (Note 1, 2) . +08 | #2 %
Maximum Frequency fivax) RT = 2KQ , C1 = 470pF 400 430 _ KHz
Minimum Frequency foving Rt = 200KQ, Ct = 0.1uF _ 60 120 Hz
Clock Amplitude V(cLx) . 3 4 - \'%
Clock Width tw(CLK) T) = 25°C 0.3 0.6 1 us
Sync Threshold VTH(SYNC) S 1.2 2 2.8 \
Sync Input Current I(SYNC) Sync = 3.5V - 1.3 2.5 mA
ERROR AMPLIFIER SECTION (VCM = 5.1V)
Input Offset Voltage Vio : - 1.5 10 mV
Input Bias Current IBIAS - - 1 10 HA
Input Offset Current lio - ; 0.1 1 pA
Open Loop Voltage Gain Gvo RL = 10MQ 60 80 - dB
Common Mode Rejection Ratio CMRR VCM = 1.5 to 5.2V 60 90 - dB
Power Supply Rejection Ratio PSRR VCC = 8 to 3.5V 50 60 - dB
PWM COMPARATOR SECTION
Minimum Duty Cycle DCmiN - - - 0 %
Maximum Duty Cycle DCwmax - 45 49 , %
Input Threshold Voltage V1H1 Zero Duty Cycle 0.7 0.9 - \
Input Threshold Voltage VrH2 Max Duty Cycle - 32 36 A
SOFT-START SECTION
Soft Start Current IsoFT Vsp = 0V, Vss = OV 25 51 80 pA
Soft Start Low Level Voltage VsL Vsp = 25V - 0.3 0.7 Vv
Shutdown Threshold Voltage V(D) - 0.6 0.8 1 Vv
Shutdown Input Current In(SD) Vsp = 2.5V B, 0.3 1 mA
OUTPUT SECTION
Low Output Voltage | Vou | Isink = 20mA - 0.1 04 \
Low Output Voltage Il Voll Isink = T00mA - 0.05 2 \
High Output Voltage | VoH | ISOURCE = 20mA 18 19 , \
High Output Voltage I VoH Il Isource = 100mMA 17 18 B, \
Under Voltage Lockout VuL V8 and V9 = High 6 7 8 v
Collector Leakage Current IC(leak) Vcc = 35V - 80 200 HA
Rise Time tr CL= TuF, Ty = 25°C - 80 600 ns
Fall Time tr CL = 1uF, Ty = 25°C - 70 300 ns
STANDBY CURRENT
Supply Current Icc Vcc = 35V | - ‘ 12 | 20 ‘ mA
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Package Information

Size Dimensions In Millimeters Size Dimensions In Inches
Symbol Min( mm) Max ( mm) Symbol Min( in) Max( in)
A 3. 710 4. 310 A 0. 146 0. 170
Al 0.510 Al 0.020
A2 3. 200 3. 600 A2 0.126 0. 142
B 0. 380 0. 570 B 0.015 0. 022
Bl 1. 524 (BSC) Bl 0. 060 (BSC)
C 0.204 0. 360 C 0.008 0.014
D 18. 80 19. 20 D 0. 740 0. 756
E 6. 200 6. 600 E 0. 244 0. 260
El 7.320 7.920 El 0. 288 0.312
e 2. 540 (BSC) e 0. 100 (BSC)
L 3. 000 3. 600 L 0.118 0. 142
E2 8. 400 9. 000 E2 0.331 0. 354
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|
- SOP-16
Size Dimensions In Millimeters Size Dimensions In Inches
Symbol Min (mm) Nom (mm ) Max (mm) Symhol Min(in) Nom(in) Max (in)
A 1. 500 1. 600 1.700 A 0. 059 0. 063 0. 067
Al 0. 100 0.150 0. 250 A 0. 004 0. 006 0.010
A2 1. 400 1.450 1. 500 A2 0. 055 0. 057 0. 059
A3 0. 600 0. 650 0. 700 A3 0.024 0. 026 0. 028
h 0. 300 0. 400 0. 500 b 0.012 0.016 0. 020
c 0. 150 0. 200 0. 250 c 0. 006 0. 008 0. 010
D 9, 800 9. 900 10. 00 D 0. 386 0. 390 0. 394
E 5. 800 6. 000 6.200 E 0. 228 0.236 0. 244
E1 3. 850 3. 900 3. 950 El 0. 152 0. 154 0. 156
e 1. 27 (BSC) e 0. 050 (BSC)
L. 0.500 [ 0.600 | 0.700 L 0.020 | 0.024 [ 0.028
L1 1. 05 (BSC) L1 0. 041 (BSC)
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XINBOLE Pulse Width Modulator Control Circuit

Statement:

B XBLW reserves the right to modify the product manual without prior notice! Before placing an order,
customers need to confirm whether the obtained information is the latest version and verify the
completeness of the relevant information.

B Any semi-guide product is subject to failure or malfunction under specified conditions. It is the buyer's
responsibility to comply with safety standards when using XBLW products for system design and whole
machine manufacturing. And take the appropriate safety measures to avoid the potential in the risk of loss
of personal injury or loss of property situation!

®  XBLW products have not been licensed for life support, military, and aerospace applications, and therefore
XBLW is not responsible for any consequences arising from the use of this product in these areas.

® If any or all XBLW products (including technical data, services) described or contained in this document are
subject to any applicable local export control laws and regulations, they may not be exported without an
export license from the relevant authorities in accordance with such laws.

B The specifications of any and all XBLW products described or contained in this document specify the
performance, characteristics, and functionality of said products in their standalone state, but do not
guarantee the performance, characteristics, and functionality of said products installed in Customer's
products or equipment. In order to verify symptoms and conditions that cannot be evaluated in a standalone
device, the Customer should ultimately evaluate and test the device installed in the Customer's product
device.

®  XBLW documentation is only allowed to be copied without any alteration of the content and with the relevant
authorization. XBLW assumes no responsibility or liability for altered documents.

m  XBLW is committed to becoming the preferred semiconductor brand for customers, and XBLW will strive to
provide customers with better performance and better quality products.
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