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FSFA2100 — Fairchild Power Switch (FPS™)  
for Half-Bridge PWM Converters 

Features 

 Optimized for Complementary Driven Half-Bridge 
Soft-Switching Converters 

 Can be Applied to Various Topologies: Asymmetric 
PWM Half-Bridge Converters, Asymmetric PWM 
Flyback Converters, Asymmetric PWM Forward 
Converters, Active Clamp Flyback Converters 

 High Efficiency through Zero-Voltage-Switching (ZVS) 

 Internal SuperFET™s with Fast-Recovery Type 
Body Diode (trr=120 ns)  

 Fixed Dead Time (200 ns) Optimized for MOSFETs 

 Up to 300 kHz Operating Frequency 

 Internal Soft-Start 

 Pulse-by-Pulse Current Limit 

 Burst-Mode Operation for Low Standby Power 
Consumption 

 Protection Functions: Over-Voltage Protection 
(OVP), Over-Load Protection (OLP), Abnormal Over-
Current Protection (AOCP), Internal Thermal 
Shutdown (TSD)  

Applications 

 PDP and LCD TVs  

 Desktop PCs and Servers  

 Adapters 

 Telecom Power Supplies 

Description 

The growing demand for higher power density and low 
profile in power converter designs has forced designers 
to increase switching frequencies. Operation at higher 
frequencies considerably reduces the size of passive 
components, such as transformers and filters. However, 
switching losses have been an obstacle to high-
frequency operation. To reduce switching losses and 
allow high-frequency operation, Pulse Width Modulation 
(PWM) with soft-switching techniques have been 
developed. These techniques allow switching devices to 
be softly commutated, which dramatically reduces the 
switching losses and noise.  

FSFA2100 is an integrated PWM controller and 
SuperFET™ specifically designed for Zero-Voltage-
Switching (ZVS) half-bridge converters with minimal 
external components. The internal controller includes an 
oscillator, under-voltage-lockout, leading-edge blanking 
(LEB), optimized high-side and low-side gate driver, 
internal soft-start, temperature-compensated precise 
current sources for loop compensation and self-
protection circuitry. Compared with discrete MOSFET 
and PWM controller solution, FSFA2100 can reduce total 
cost; component count, size, and weight; while 
simultaneously increasing efficiency, productivity, and 
system reliability. 

 

 

Ordering Information  

Part 
Number 

Operating 
Junction 

Temperature 
RDS(ON_MAX)

Maximum Output 
Power without 

Heatsink 
(VIN=350~400 V)(1,2) 

Maximum Output Power 
with Heatsink 

(VIN=350~400 V)(1,2) 
Package
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Application Circuit Diagram 
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Pin Configuration 

1        2    3  4   5   6   7   8        9      10

VDL
VFB

RT

CS
SG

PG
LVcc

HVcc

VCTR

 
 

Figure 4. Package Diagram 

 

Pin Definitions 

Pin # Name Description 

1 VDL This is the drain of the high-side MOSFET, typically connected to the input DC link voltage.  

2 VFB 
This pin is connected to the inverting input of the PWM comparator internally and to the opto-
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Absolute Maximum Ratings 

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be 
operable above the recommended operating conditions and stressing the parts to these levels is not recommended. In 
addition, extended exposure to stresses above the recommended operating conditions may affect device reliability. The 
absolute maximum ratings are stress ratings only. TA=25°C unless otherwise specified. 

Symbol Parameter Min. Max. Unit 

VDS Maximum Drain-to-Source Voltage (VDL-VCTR and VCTR-PG) 600  V 

LVCC Low-Side Supply Voltage -0.3 25.0 V 

HVCC to VCTR High-Side VCC Pin to Low-Side Drain Voltage -0.3 25.0 V 

HVCC High-Side Floating Supply Voltage -0.3 625.0 V 

VFB Feedback Pin Input Voltage -0.3 LVCC V 

VCS Current Sense (CS) Pin Input Voltage -5.0 1.0 V 

VRT RT Pin Input Voltage -0.3 5.0 V 

dVCTR/dt Allowable Low-Side MOSFET Drain Voltage Slew Rate  50 V/ns 

PD Total Power Dissipation(3)  12.0 W 

TJ 
Maximum Junction Temperature(4)  +150 

°C 
Recommended Operating Junction Temperature(4) -40 +130 

TSTG Storage Temperature Range -55 +150 °C 

MOSFET Section  

VDGR Drain Gate Voltage (RGS=1MΩ) 600  V 

VGS Gate Source (GND) Voltage  ±30 V 

IDM Drain Current Pulsed  33 A 

ID Continuous Drain Current 
TC=25°C  11 

A 
TC=100°C  7 

Package Section  

Torque Recommended Screw Torque 5~7 kgf·cm 

Notes:  
3. Per MOSFET when both MOSFETs are conducting. 
4. The maximum value of the recommended operating junction temperature is limited by thermal shutdown. 

 

Thermal Impedance 

TA=25°C unless otherwise specified. 

Symbol Parameter Value Unit 

θJC Junction-to-Case Center Thermal Impedance (Both MOSFETs Conducting) 10.44 ºC/W 

θJA Junction-to-Ambient Thermal Impedance 80 ºC/W 
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Electrical Characteristics 

TA=25°C and LVCC=17 V unless otherwise specified. 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

MOSFET Section  

BVDSS Drain-to-Source Breakdown Voltage 
ID=200 μA, TA=25°C 600   

V 
ID=200 μA, TA=125°C  650  

RDS(ON) On-State Resistance VGS=10 V, ID=5.5 A  0.32 0.38 Ω 

trr  Body Diode Reverse Recovery Time(5) 
VGS=0 V, IDiode=11.0 A, 
dIDiode/dt=100 A/μs 

 120  ns 

CISS Input Capacitance(5) VDS=25 V, VGS=0 V, 
f=1.0 MHz 

 1148  pF 
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Electrical Characteristics (Continued) 

TA=25°C and LVCC=17 V unless otherwise specified. 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

Protection Section 

IOLP OLP Delay Current  VFB=5 V 3.8 5.0 6.2 μA 

VOLP OLP Protection Voltage VFB > 6 V 6.3 7.0 7.7 V 

VOVP LVCC Over-Voltage Protection LVCC > 21 V 21 23 25 V 

VAOCP AOCP Threshold Voltage ΔV/Δt=-1 V/µs -1.0 -0.9 -0.8 V 

tBAO AOCP Blanking Time(5) 
VCS < VAOCP;  
ΔV/Δt=-1 V/µs 

 50  ns 

tDA Delay Time (Low-Side) from VAOCP to Switch Off(5) ΔV/Δt=-1 V/µs  250 400 ns 

VLIM Pulse-by-Pulse Current Limit Threshold Voltage ΔV/Δt=-0.1 V/µs -0.64 -0.58 -0.52 V 

tBL Pulse-by-Pulse Current Limit Blanking Time 
VCS < VLIM;  
ΔV/Δt=-0.1 V/µs 

 150  ns 

tDL Delay Time (Low-Side) from VLIM to Switch Off(5) ΔV/Δt=-0.1 V/µs  450  ns 

TSD Thermal Shutdown Temperature(5)  110 130 150 °C 

ISU Protection Latch Sustain LVCC Supply Current  LVCC=7.5 V  100 150 μA 

VPRSET Protection Latch Reset LVCC Supply Voltage  5   V 

Dead-Time Control Section 

DT Dead Time(6)   200  ns 

Notes:  
5. This parameter, although guaranteed, is not tested in production. 
6. These parameters, although guaranteed, are tested only in EDS (wafer test) process. 
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Typical Performance Characteristics 

These characteristic graphs are normalized at TA=25°C. 
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Typical Performance Characteristics (Continued) 

These characteristic graphs are normalized at TA=25ºC. 
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Figure 11. OLP Delay Current vs. Temperature Figure 12. OLP Voltage vs. Temperature
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Figure 13. LVCC OVP Voltage vs. Temperature Figure 14. RT Voltage vs. Temperature 
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Figure 15. VBH Voltage vs. Temperature Figure 16. VLIM Voltage vs. Temperature 
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Functional Description 

1. Internal Oscillator: FSFA2100 employs a current-
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Typical Application Circuit (Asymmetric PWM Half-Bridge Converter) 

Application FPS™ Device Input Voltage Range Rated Output Power 
Output Voltage 
(Rated Current) 

LCD TV FSFA2100 400 V  200 W 25 V-8 A 

 

Features 
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Typical Application Circuit (Continued) 

 

 Core: EER3542 (Ae=107 mm2) 

 Bobbin: EER3542 (Horizontal) 
 

EER3542

Np

1

8 9

1
2

16

Ns1
1
3

Ns2

       





www.onsemi.com
1

ON Semiconductor and      are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent
coverage may be accessed at www.onsemi.com/site/pdf/Patent−Marking.pdf. ON Semiconductor reserves the right to make changes without further notice to any products herein.
ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
Buyer is responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer
application by customer’s technical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not
designed, intended, or authorized for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification
in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended or unauthorized
application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such
claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.

PUBLICATION ORDERING INFORMATION
N. American Technical Support: 800−282−9855 Toll Free
USA/Canada

Europe, Middle East and Africa Technical Support:
Phone: 421 33 790 2910

Japan Customer Focus Center
Phone: 81−3−5817−1050

www.onsemi.com

LITERATURE FULFILLMENT:
Literature Distribution Center for ON Semiconductor
19521 E. 32nd Pkwy, Aurora, Colorado 80011 USA
Phone: 303−675−2175 or 800−344−3860 Toll Free USA/Canada
Fax: 303−675−2176 or 800−344−3867 Toll Free USA/Canada
Email: orderlit@onsemi.com

ON Semiconductor Website: www.onsemi.com

Order Literature: http://www.onsemi.com/orderlit

For additional information, please contact your local
Sales Representative

© Semiconductor Components Industries, LLC

 http://www.onsemi.com/
www.onsemi.com/site/pdf/Patent-Marking.pdf

