ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



FAIRCHILD.

Is Now Part of

ON Semiconductor®

To learn more about ON Semiconductor, please visit our website at
www.onsemi.com

ON Semicond and the ON Semiconductor logo 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
icond products, i with all laws, reg; and safety requil or standards, regardless of any support or applications information provided by ON . “Typical” p 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
hnical experts. ON S or 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 icond 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, d and exp andr ble attorney fees arising out
of, directly or indirectly, any claim of personal injury or death iated with such ded or ized use, even if such claim alleges that ON S or was garding 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.




|
FAIRCHILD ] ! !
N W | ww.fairchildsgmi.com
SEMICONDUCTOR®

User Guide for

FEBFAN7631_L17U120A

120 W LED Driver at Universal Line

Featured Fairchild Products:
FSL117MRIN
FL7930C
FAN7631
FAN73402

Direct questions or comments
about this evaluation board to:
“Worldwide Direct Support”

Fairchild Semiconductor.com

© 2013 Fairchild Semiconductor Corporation 1 FEBFAN7631_L17U120A « Rev. 1.0.0


http://www.fairchildsemi.com/cf/

|
FAIRCHILD
N W |

SEMICONDUCTOR®

Table of Contents

Lo TEPOAUCHION ..ttt ettt et b et et ettt e s bt e be et e saeenbeenreas 3
1.1. General Description of FSLTI7MIRN.......ccccooiiiiiiiiiieiiieieeieeee et 3
1.2. FOATUIES ...ttt ettt st 4
1.3. Internal Block Diagram.........cccccieeiieiieiiiiiieeiieieecie ettt 4
1.4. General Description of FL7930C..........ccooii it 5
L.5. FRALUTES ...ttt 5
1.6. Internal BIock DIagrami..........cccuvieeiiiieiiiieciieecie ettt 6
1.7. General Description Of FANTO31 ....ccoiiiiiiiieiiieieeeeeeeeee e 6
1.8. FOATUIES ...ttt et 7
1.9. Internal Block Diagrami.........cccccuieeiieriiiiiiiiiieeieeeece ettt 7
1.10. General Description 0f FANT3402 ......cccuoiiiiiiiiieeeeeeeee et 8
1.11. FRALUTES ...ttt et 8
1.12. Internal Block Diagram..........cccoiiiiiiiiiiiiiiiiee et 9
2. Specifications for Evaluation Board ..............ccccoiiiiiiiiiiiiiiee e 10
3. PROtOZIAPRS. .. ettt ettt ens 11
4.  Printed Circuit Board (PCB)......c.ooiiuiiiiiiiece et eeane e e nae e 12
R TR 1] 1 1<) 1 s 15 (R RPRRURRTRPS 13
6. Bill Of Materials ....cccuviiiiiiieiiie ettt ettt e et e e eesabeeesaseeesaseeenseeenneeens 18
7. Transformer DESIZI . ....oiiuiiiiiiiieie ettt ettt et 22
7.1. Flyback Transformer (TS801) .....cocuiiiiiiiiiiiieieeeee e 22
7.2. PFC Inductor (LP8OT).....cooiiieeiiieeiteeeiteeee ettt e 23
7.3. LLC Transformer (TMS8O0T) ...ccuvieeiieeeiieeciee ettt 24
8.  Performance of Evaluation Board............ccccoooiiiiiiiiiiiii e 25
8.1. System EffICIENCY ...ooouviiiieiiieiieeee e e 25
8.2. Power Factor and Total Harmonic Discharge (THD)........ccccoovvveviieiniiicieeee. 27
8.3. Constant-Current and voltage Regulation............ccooceeviiiiiiniiniiinieeieieeieeee, 28
8.4. Overall Startup Performance.............occueeeiiiieiiiieiiieeeeeeeee e 29
8.5. Startup Performance in Flyback Stage..........ccooiiiiiiiiiiiiiiiecceee 30
8.6. Startup Performance in PFC Stage .........ccccoeviiieiiiiiiieeieeeecee e 31
8.7. Startup Performance in LLC Stage.......c.cocieiiieiiiiiiiiieeieeeeeeeee e 32
8.8. Key Waveforms for Input and Output ..........ccccueeeeiieeniieeniiieeiie e 33
8.9. Key Waveforms for Flyback Stage.........cccoeoieiiiiiiiiiiiiiiieeee e 34
8.10. Key Waveforms for PFC Stage..........cooveeiiiiiniieiiiieceieeee e 35
8.11.  Key Waveforms for LLC Stage ........ccccoeviiiiiiriiiiiecieeieeseeeieee e 37
8.12. Key Waveforms for Single-Channel Boost Stage .........cccccveveviieeeiieeniieciieeeen, 39
8.13. Dimming Performance............ccocuierieiiiienieeiienie ettt 40
8.14. LED Short/Open Protection at Multi CH Output ........c.ccoecvveevviieeniiieeiieeee e, 42
8.15. Operating TEMPETATULE ......ecvieriieeiieiie ettt eite et seee et e sieeebeesteeebeesaeeenbeenenas 43
0. REVISION HISTOTY ..ieutiiiiiiiiieiiietie ettt ettt ettt et e st e et e e seaeeabeesaeeenseessneenseens 44

© 2013 Fairchild Semiconductor Corporation 2 FEBFAN7631_L17U120A « Rev. 1.0.0



|
FAIRCHILD . !“ ‘
N W | ww.fairchildsgmi.com

SEMICONDUCTOR®

This user guide supports the evaluation kit for the FSL117MRIN, FL7930C, FAN7631,
and FAN73402; orderable as FEB-LO17U120B. It should be used in conjunction with the
product datasheets as well as Fairchild’s application notes and technical support team.
Please visit Fairchild’s website at www.fairchildsemi.com.

1. Introduction

This document describes a proposed solution for a 120 W LED driver consisting of an
AC-DC converter for flyback bias regulation, a boost converter for Power-Factor-
Correction (PFC), an LLC resonant converter for a single LED channel with constant
current and voltage or individual boost converters for two LED channels with constant
current and dimming control. The input voltage range is 85 Vrms — 300 Vrys and there
are DC outputs with a constant current of 2.4 A at 50 Vyax for a single LED channel or
with constant current and dimming of 1.2 V at 100 V for two LED channels.

The power supply mainly utilizes:

=  FSL117MRIN — Green Mode Fairchild Power Switch (FPS™)

= FL7930B — CRM PFC Controller

=  FAN7631 — Half-Bridge LL.C Controller

= FAN73402 - Single-Channel Boost Controller (for each controller)

= FCPF190N60E and FCPF600N60Z — Fairchild SuperFET® Technology

=  FDPF14N30 — Fairchild UniFET® Technology N-Channel MOSFET

= FFPFO8H60S — Fairchild Hyperfast Rectifier

= MBR20200CT - Fairchild Schottky Rectifier

= RURDG620CCS9A — Fairchild Ultra-Fast Recovery Rectifier (for discrete)

This document contains important information (e.g. schematic, bill of materials, printed

circuit board layout, transformer design documentation), and the typical operating
characteristics supporting this evaluation board.

1.1. General Description of FSL117MRIN

The FSL117MRIN is an integrated Pulse Width Modulation (PWM) controller and 700 V
SenseFET specifically designed for offline Switched-Mode Power Supplies (SMPS) with
minimal external components. The PWM controller includes an integrated fixed-
frequency oscillator, Line Over-Voltage Protection (LOVP), Under-Voltage Lockout
(UVLO), Leading-Edge Blanking (LEB), optimized gate driver, internal soft-start,
temperature-compensated precise current sources for loop compensation, and self-
protection circuitry. Compared with a discrete MOSFET and PWM controller solution,
the FSL117MRIN can reduce total cost, component count, size, and weight; while
simultaneously increasing efficiency, productivity, and system reliability. This device
provides a basic platform for cost-effective design of a flyback converter.

© 2013 Fairchild Semiconductor Corporation 3 FEBFAN7631_L17U120A « Rev. 1.0.0
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1.1.1. Features

Advanced Soft Burst Mode for Low Standby Power and Low Audible Noise
Random Frequency Fluctuation (RFF) for Low Electromagnetic Interference (EMI)
Pulse-by-Pulse Current Limit

Overload Protection (OLP), Over-Voltage Protection (OVP), Abnormal Over-Current
Protection (AOCP), Internal Thermal Shutdown (TSD) with Hysteresis, Output-Short
Protection (OSP), Line Over-Voltage Protection (LOVP), and Under-Voltage
Lockout (UVLO) with Hysteresis

Low Operating Current (0.4 mA) in Burst Mode
Internal Startup Circuit

Internal Avalanche-Rugged 700 V SenseFET
Built-in Soft-Start: 15 ms

Auto-Restart Mode

1.1.2. Internal Block Diagram
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Figure 1. Block Diagram of FSL117MRIN
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1.2. General Description of FL7930C

The FL7930C is an active Power Factor Correction (PFC) controller for low- to high-
power lumens applications that operate in Critical Conduction Mode (CRM). It uses a
voltage-mode PWM that compares an internal ramp signal with the error amplifier output
to generate a MOSFET turn-off signal. Because the voltage-mode CRM PFC controller
does not need rectified AC line voltage information, it saves the power loss of an input
voltage-sensing network. FL7930B provides over-voltage, open-feedback, over-current,
input-voltage-absent detection, and under-voltage lockout protections. The FL7930B can
be disabled if the INV pin voltage is lower than 0.45 V and the operating current
decreases to a very low level. Using a new variable on-time control method, Total
Harmonic Discharge (THD) is lower than conventional CRM boost PFC ICs. The
FL7930C provides a PFC Ready pin that can be used to shutdown the boost power stage
when PFC output voltage reaches the proper level (with hysteresis).

1.2.1. Features
=  Additional PFC-Ready Function
= Input-Voltage-Absent-Detection Circuit
= Maximum Switching Frequency Limitation.
= Internal Soft-Start with Overshoot Prevention
= Internal Total harmonic Distortion (THD) Optimizer
= Precise Adjustable Output Over-Voltage Protection (OVP)
= QOpen-Feedback Protection and Disable Function
= Zero Current Detector (ZDC)
= 150 ps Internal Startup Timer
= MOSFET Over-Current Protection (OCP)
= Under-Voltage Lockout with 3.5 V Hysteresis (UVLO)
= Low Startup (40 pA) and Operating Current (1.5 mA)
= Totem-Pole Output with High State Clamp
= +500/-800 mA Peak Gate Drive Current
= SOP-8 Package

© 2013 Fairchild Semiconductor Corporation 5 FEBFAN7631_L17U120A « Rev. 1.0.0
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Internal Block Diagram
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Figure 2.  Block Diagram of FL7930C

General Description of FAN7631

The FAN7631 is a pulse-frequency modulation controller for high-efficiency half-bridge
resonant converters that includes a high-side gate drive circuit, an accurate current-
controlled oscillator, and various protection functions. The FAN7631 features include
variable dead time, high operating frequency up to 600 kHz, protections such as LUVLO,
and a selectable latch or A/R protection using the LS pin for user convenience. The Zero-
Voltage-Switching (ZVS) technique reduces the switching losses and improves the
efficiency significantly. ZVS also reduces the switching noise noticeably, which allows a
small Electromagnetic Interference (EMI) filter. Offering everything necessary to build a
reliable and robust resonant converter, the FAN7631 simplifies designs and improves
productivity and performance. The FAN7631 can be applied to resonant converter
topologies such as series resonant, parallel resonant, and LLC resonant converters.

© 2013 Fairchild Semiconductor Corporation 6 FEBFAN7631_L17U120A « Rev. 1.0.0
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1.3.1. Features

= Variable Frequency Control with 50% Duty Cycle for Half-bridge Resonant
Converter Topologies

= High Efficiency through Zero-Voltage-Switching (ZVS)

= Up to 600 kHz Operating Frequency

= High Gate-Driving Current +500 mA/-1000 mA

= Precise Adjustable Output Over-Voltage Protection (OVP)
®  Programmable Dead Time using a Resistor

= Pulse Skipping and Burst Operation for Frequency Limit (programmable) at Light-
Load Condition

= Simple Remote on/off Control with Selectable Latch or A/R using FI or LS pin

= Protection Function; Over-Voltage Protection (OVP), Overload Protection (OLP),
Over-Current Protection (OCP), Abnormal Over-Current Protection (AOCP), Internal
Thermal Shutdown (TSD) and High Precise Line Under-Voltage Lockout (LUVLO)

= Level-Change OCP Function during Startup.
= SOP-16 Package

1.3.2. Internal Block Diagram
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Figure 3. Block Diagram of FAN7631
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1.4. General Description of FAN73402

The FAN73402 is a single-channel boost controller that integrates an N-channel power
MOSFET for PWM dimming using Fairchild’s proprietary planar Double-diffused
MOSFET (DMOS) technology. The IC operates as a constant-current source for
driving high-current LEDs. It uses Current Mode control with programmable slope
compensation to prevent sub-harmonic oscillation. The IC provides protections
including: open-LED protection, over-voltage protection, and direct-short protection
for high system reliability. The IC internally generates a FAULT signal with delay if an
abnormal LED string condition occurs. PWM dimming and analog dimming functions
can be implemented independently. Internal soft-start prevents inrush current flowing
into output capacitor at startup.

1.4.1. Features
= Single-Channel Boost LED Switch

= Internal Power MOSFET for PWM Dimming:
RDS(ON)=1-O Q at VGS=10 V, BVDSS=2OO \Y

= Current-Mode PWM Control

= Internal Programmable Slope Compensation
= Wide Supply Voltage Range: 10 Vto 35V

= LED Current Regulation: +1%

®=  Programmable Switching Frequency

®= Analog and PWM Dimming

= Wide Dimming Ratio: On Time=10 us to DC
= (Cycle-by-Cycle Current Limiting

®=  Thermal Shutdown: 150°C

= QOpen-LED Protection (OLP)

= QOver-Voltage Protection (OVP)

= Qver-Current Protection (OCP)

= Error Flag Generation (for External Load Switch)
= Internal Soft-Start

= ]6-Lead SOIC Package

© 2013 Fairchild Semiconductor Corporation 8 FEBFAN7631_L17U120A « Rev. 1.0.0
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1.4.2. Internal Block Diagram
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2. Specifications for Evaluation Board

Table 1. Specifications for LED Lighting Lamp
Description Symbol Value Comments
VINMIN 85 Vac Minimum Input Voltage
Voltage VINMAX 300 Vac Maximum Input Voltage
Input VinnomnaL | 120 V/230 V Nominal Input Voltage
Frequency fin 60 Hz/50 Hz Line Frequency
Vout_sINGLE 50V Output Voltage for Single Channel LED
Voltage Vout_muLT!. 100 V Output Voltage for Multi Channel LED
Output louT_siNGLE 24 A Output Current for Single Channel LED
Current lout_muLT!. 1.2A Output Current for Multi Channel LED
Effssvac 87.77% Efficiency at 85 Vac Line Input Voltage
Eff120vac 90.06% Efficiency at 120 Vac Line Input Voltage
Efficiency Eff1sovac 90.86% Efficiency at 140 Vac Line Input Voltage
[Single Channel] Eff1sovac 91.55% Efficiency at 180 Vag Line Input Voltage
Effasovac 91.99% Efficiency at 230 Vac Line Input Voltage
Effsoovac 92.33% Efficiency at 300 Vac Line Input Voltage
Pssvac 0.283 W Standby Power at 85 Vac Line Input Voltage
P120vac 0.306 W Standby Power at 120 Vac Line Input Voltage
P1aovac 0.315W Standby Power at 140 Vac Line Input Voltage
Standby Power .
P1sovac 0.319W Standby Power at 180 Vac Line Input Voltage
P2sovac 0.341 W Standby Power at 230 Vac Line Input Voltage
Psoovac 0.397 W Standby Power at 300 Vac Line Input Voltage
PF/THDgsvac 0.998/4.58% PF/THD at 85 Vac Line Input Voltage

PF/THD120vac

0.997/4.65%

PF/THD at 120 Vac Line Input Voltage

PF/THD140vac

0.995/4.74%

PF/THD at 140 Vac Line Input Voltage

PF/THD ;
PF/THD1govac | 0.992/5.32% PF/THD at 180 Vac Line Input Voltage
PF/THD23ovac | 0.980/7.89% PF/THD at 230 Vac Line Input Voltage
PF/THD3oovac | 0.945/15.13% PF/THD at 300 Vac Line Input Voltage
FSL117MRIN | TesL1i7mRiIN 53.9°C FSL117MRIN Temperature at 25°C
FAN73402 TrAN73402 82.1°C FAN73402 Temperature at 25°C
Terc 63.0°C PFC MOSFET Temperature at 25°C
Temperature T 59.2°C LLC MOSFET Temperature at 25°C
MOSFET Thoost_Channel 61,8°C Boost Channel 'I\/'IOSFET Temperature at 25°C
Tuc 67.5°C LLC Rectifier Temperature at 25°C
Thoost_Channel 69.5°C Boost Channel Rectifier Temperature at 25°C
T Lc 72.6°C LLC Transformer Temperature at 25°C

All data of the evaluation board measured with the board enclosed in a case and external
temperature around 25°C.

© 2013 Fairchild Semiconductor Corporation
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3. Photographs
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Figure 5. Top View [Dimensions: 232mm (L) x 114 mm (W) x 27 mm (H)]
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Figure 6. Bottom View [Dimensions: 232mm (L) x 114 mm (W) x 27 mm (H)]
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4. Printed Circuit Board (PCB)
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Figure 8.  Bottom Pattern
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5. Schematic
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Figure 9.  Schematic for Flyback Bias Regulator Part
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Figure 10.

Schematic for PFC Part
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Figure 12. Schematic for Boost Channel 1.

XJPMB805 |should be opened in case of 50 V/2.4 A output and shorted in case of 100 V/1.2 A output.
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Figure 13. Schematic for Boost Channel 2

© 2013 Fairchild Semiconductor Corporation 17 FEBFAN7631_L17U120A « Rev. 1.0.0



|
FAIRCHILD
N W |

SEMICONDUCTOR®

6. Bill of Materials

No. Part Reference Part Value Qty. Description Vendor
1 BDIM1, BDIM2 2 Pin 1 2 Pin Connector Molex
2 |CL801, CL802, CL804, CL805 47 uF/160 v 4 Electrolytic Capacitor | Samyoung
3 |cL803, CL809, CL810 C0805C112J5GACTU | 3 | 12 ”FI\/AE’LOC\(’;’ SMD Kemet
4 |CL806, CS808, CS814, CL821 KMG 10 uF/35V 4 Electrolytic Capacitor | Samyoung
CP806, CS807, CL807, CS809,
CS810. CS811. CM811, CS812, 1.2 nF/50 V, SMD
5 |Ganie Cisie, Oou6 Cubie C0805C104J5GACTU | 13 o Kemet
CL808
6 |cLs11,CL813, CM814 C0805C100J5GACTU | 3 | '0PFS0Y SMD Kemet
7 |cLsi2, cL814 C0805C683J5GACTU | 2 | 68 “F,\’f&\c’; SMD Kemet
8 |CM807, CM810, CL819, CL822 C0805C103J5GACTU | 4 | 10 ”Fﬁfc\g SMD Kemet
9 | CP809,CP811,CL820,CL823 C0805C102J5GACTU | 4 . ”F’ﬁ‘i&sm Kemet
10 |[CM801, CM802, CM803, CM804 NHL 330 pF/250V 4 Electrolytic Capacitor | Samyoung
11 |cM806 C0805C224J5GACTU | 1 | 220nF/50 V., SMD Kemet
MLCC
12 |cM808 C0805C474J5GACTU | 1 | #70 ”iﬁ%g SMD Kemet
13 |CM809 C0805C473J5GACTU | 1 47 nF/50 V, SMD Kemet
MLCC
14 |CM816 4.7 nF/630 V 1 Film Capacitor Sungho
15 |CM817, CM820 C0805C822J5GACTU | 2 | 82 ”F,\/,f&\é’ SMD Kemet
16 |cMms23 C0805C562J5GACTU | 1 | °-6nF/50V, SMD Kemet
MLCC
17 |cMs24 C1206C473J1GACTU | 1 | 47 nF/100 V., SMD Kemet
MLCC
18 |[CN801 3 Pin 1 3 Pin Connector Molex
19 | CN802, CN803, CN804, CN805 2 Pin 4 2 Pin Connector Molex
20 |CP801, CP802 KMG 330 pF/250 V 2 Electrolytic Capacitor | Samyoung
21 | CP803 680 n/630 V 1 Film Capacitor Sungho
22 | CP805, CM812, CS813 KMG 10 uF/35 V 3 Electrolytic Capacitor | Samyoung
23 |cPso7 C0805C204J5GACTU | 1 | 200nF/50V, SMD Kemet
MLCC
24 |CP808 C0805C105J5GACTU | 1 1 uF/50 V., SMD Kemet
MLCC
25 |Ccs802 C1206C202J5GACTU | 1 | 22nF/630V, SMD Kemet
MLCC
26 | CS803 KMG 47 uF/35V 1 Electrolytic Capacitor | Samyoung
27 |CS804 KMG 470 pF/35 V 1 Electrolytic Capacitor | Samyoung
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No. Part Reference Part Value Qty. Description Vendor
28 |Cs806 C1206C823J5GACTU | 1 82 nF/50 V, SMD Kemet
MLCC
29 |CX801, CX802 MPX334 X-Capacitor Carli
30 |CY801, CY802 SDC471J10FS10 Y-Capacitor Samwha
31 |CY803, CY806 SDC472J10FK7 Y-Capacitor Samwha
200 V/6 A Ultrafast Fairchild
32 |DL801, DL802 RURDG620 2 Diode Semiconductor
DM803, DL803, DP804, DL804, Fairchild
33 |DM805, DL805, DM806, DM807, LL4148 10 Small Signal Diode :
DMS08. DM809 Semiconductor
34 DS801, DP803, DL806, DL807, ES1D 5 200 V/1 A, Ultra-Fast Fairchild
DM810 Diode Semiconductor
200 V/20 A, Schottky Fairchild
35 |DM801, DM802 MBR20200CT 2 Reciifier Semiconductor
400 V/1.0 A, Ultra- Fairchild
36 | DM804 S 1 Fast Diode Semiconductor
1000 V/3 A, General Fairchild
37 AEEet Ihdes 1 Rectifier Semiconductor
8 A, 600 V, Hyper- Fairchild
38 |DP802 ARERreb s 1 Fast Diode Semiconductor
1000 V/1 A, Ultra- Fairchild
39 |DS802 Fsile 1 Fast Diode Semiconductor
60 V/5 A, Schottky Fairchild
40 | DS803 SB560 1 Rectifier Semiconductor
. Fairchild
41 | DS804 1N4003 1 Ultra-Fast Diode e ductor
42 |DX801 D15XB60 1 | B00VI5A,Bridge | gpningengen
Diode
43 | FS801 SS-5-3.15 A 1 250 V/3.15 A, Fuse Bussmann
44 |HS1 150 mm 1 Heat Sink [Primary]
Heat Sink
45 |HS2 50 mm 1 [Secondary]
46 |ICL801, ICL802 FAN73402 2 | LED Boost Switch Fairchild
Semiconductor
47 |IcM8o1 FAN7631 1 LLC Controller Fairchild
Semiconductor
48 |ICM803 TSM103W 1 Dual OP-Amp ST
49 |1CP8O1 FL7930C 1 PFC Controller Fairohild
Semiconductor
50 |ICS802 FSL117MRIN 1 Green Mode FPS franchild
Semiconductor
51 |ICS803 KA431SMF2TF 1 Shunt Regulator Fairchild
Semiconductor
52 |1CS804, ICS805 KA78L15 2 15 V Voltage Fairchild
Regulator Semiconductor
53 [JPM805 JUMPER 1 Jumper Molex
54 |LL801, LL802 68 uH/SPI-SDH1360-680 2 68 uH, SMD Inductor TDK
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No. Part Reference Part Value Qty. Description Vendor
300 uH, PFC
55 |LP801 PFC3819QM 1 ot o TDK
56 | LX801, LX802 CV630055 2 Line Filter TNG
57 | PCM801, PCS801, PCS802 FOD817B 3 Opto-Coupler Fairchild
’ ’ P P Semiconductor
Fairchild
58 |QL801, QL8O2 FDPF14N30 2 |300 V/14 AMOSFET | "alronid
600 V/Rpson:0.19 Q, Fairchild
59 | QM801, QM802 FCPF600NG0Z 2 Voo oo o
600 V/Rpson:0.6 Q, Fairchild
60 |QP802 FCPF190NBOE 1 \oso) oo o
. Fairchild
61 |[QS801, QS853 KSPT2907A 2 PNP Transistor Semiconductor
62 | QS802, QS803, QS854 KST2222AMTF 3 NPN Transistor Fairchild
’ ’ Semiconductor
RL801, RL802, RL804, RL8O06,
63 |RL808. RL811. RL815, RL83S5. RCO805JR-07150KL | 10 | 150 kQ, 2012 SMD Yageo
RL836. RL813
64 |RL803, RL8O5 RC0805JR-073R3L 2 | 330 2012 SMD Yageo
65 |Raaly o090 JPMBOT, JEMBOZ, RC0805JR-070RL 5 0Q, 2012 SMD Yageo
66 |RL810 RC0805JR-079K1L 1 | 91 kQ, 2012 SMD Yageo
RPB05. RM809, RP812, RLB12,
67 |RL814, RL818, RL819, RM823, RC0805JR-0710kL 11 | 10kQ, 2012 SMD Yageo
RM839, RS855, RS858
68 |RL816, RL817, RL825, RL826 RC1206JR-070R2L 4 | 0203216 SMD Yageo
69 |RS811, RL820, RL821, RM830 RC0805JR-0712kKL 4 | 12kQ, 2012 SMD Yageo
70 |RL822 RL823 RC0805JR-077k5L 2 | 75kQ, 2012 SMD Yageo
71 Eg"gszf’ RL828, RL829, RS856, RC0805JR-0715kL 5 | 15kQ, 2012 SMD Yageo
72 |RL832, RL841 RC0805JR-0775kKL 2 | 75kQ, 2012 SMD Yageo
73 | RL834, RL839 RC0805JR-071k8L 2 | 1.8kQ, 2012 SMD Yageo
74 |RL837, RL840 202W 2 | 20, 2W Resistor Abel
75 |RM827, RL838, RM841, RL842 RC0805JR-0739KL 4 | 39kQ, 2012 SMD Yageo
76 |Ro908, RS81S, RMa26, RLB4T, RC0805JR-071kL 5 1kQ, 2012 SMD Yageo
77 |RM821, RL848, RL849 RC0805JR-07100kL 3 | 100 kQ, 2012 SMD Yageo
78 |RM801, RM802 0201 W 2 | 020, 1W Resistor Abel
79 | RM803 RC0805FR-0727kL 1 | 27 kQ/F, 2012 SMD Yageo
80 | RM805 RC0805JR-071ML 1 1 MQ, 2012 SMD Yageo
81 | RM806 RC0805JR-071k1L 1 | 11 kQ, 2012 SMD Yageo
82 |RM807 RC0805FR-0724KL 1| 24 kQ/F, 2012 SMD Yageo
83 | RM808, RM813 RC0805JR-072M2L 2 | 2.2MQ, 2012 SMD Yageo
84 |RM810 RC0805FR-072K7L 1 | 2.7KkQJF, 2012SMD | Yageo
85 |RM811, RS814 RC0805JR-074k7L 2 | 4.7kQ, 2012 SMD Yageo
86 |RM812, RM822, RP815 RC0805JR-073R3L 3 | 330 2012 SMD Yageo
87 |RM814 RC0805JR-075K6L 1 | 5.6k0Q, 2012 SMD Yageo

© 2013 Fairchild Semiconductor Corporation

20

FEBFAN7631_L17U120A + Rev. 1.0.0




|
FAIRCHILD
N W |

SEMICONDUCTOR®

No. Part Reference Part Value Qty. Description Vendor
88 |RM817 RC1206JR-0710RL 1 10 Q, 2012 SMD Yageo
89 |RM820 RC0805JR-0724kL 1 24 kQ, 2012 SMD Yageo
90 |RM825 RC1206JR-071KL 1 1 kQ, 3216 SMD Yageo
91 Egg;g: 23%12;’ RS818, RS819, RC0805JR-0720kL 6 | 20kQ, 2012 SMD Yageo
92 |RS809, RM832, RM838 RC0805JR-075k1L 3 5.1 kQ, 2012 SMD Yageo
93 |RM833, RM840 RC1206JR-0718KL 2 18 kQ, 2012 SMD Yageo
94 | RM836 RC0805JR-072k2L 1 2.2 kQ, 2012 SMD Yageo
95 | RM837 RC0805FR-0710kL 1 10 kQ/F, 2012 SMD Yageo
96 |RM840 RC0805FR-072k2L 1 2.2 kQ/F, 2012 SMD Yageo
97 |RP801, RP804, RP807, RP809 RC0805JR-074M3L 4 4.3 MQ, 2012 SMD Yageo
98 | RP803 RC0805JR-0710RL 1 10 Q, 2012 SMD Yageo
99 |RP806 RC0805JR-0747KL 1 47 kQ, 2012 SMD Yageo
100 |RP811 RC0805JR-07150L 1 150 Q, 2012 SMD Yageo
101 |RP813 RC0805JR-0791KL 1 91 kQ, 2012 SMD Yageo
102 |RP814 0.1 Q/5W 1 0.1 Q, 5W Resistor Abel
103 |RP816 RC0805JR-074K7L 1 4.7 kQ, 2012 SMD Yageo
104 | RS804, RS805 RC1206JR-07100KL 2 100 kQ, 3216 SMD Yageo
105 | RS806, RS821, RS822, RS823 RC1206JR-0730KL 4 30 kQ, 3216 SMD Yageo
106 | RS807 RC1206JR-070RL 1 0Q, 3216 SMD Yageo
107 |RS810 RC0805JR-071k5L 1 1.5 kQ, 2012 SMD Yageo
108 | RS824, RS835 RC1206JR-07120L 1 390 Q, 3216 SMD Yageo
109 |RT1, RT2 3D15 2 NTC Thermistor Daekwang S
110 |RV8O1, RV802 50 kQ/0.5 W 2 S0, Vel Vishay
111 | RX801, RX802, RX803 RC1206JR-071ML 3 1 MQ, 3216 SMD Yageo
112 | SW1 Toggle Switch 1 3 Terminal Switch Phonix
113 | TM801 SRX43EM 1 LLC Transformer TDK
114 | TS801 EPC1717 1 LLC Transformer TDK
115 | ZNR801 10D561K 1 MOV Samwha
116 |CL817, CL818, CM805, CS805 NC 4

117 2?88518 FI?|_P§3117 JPM803, JPM804, NG 6

118 | ZDP801 NC 1
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7. Transformer Design

7.1. Flyback Transformer (TS801)

= Core: EPC1717 (TDK)
=  Bobbin: 10 Pin

ECP1717

ST 2 NoG->4) ® 0000000000000 00O06®@
Ne

6 Ns; ©00000000000000000000000000000e [y, Np1(10->9)

) v
Ne2 g ] Bzm‘_“ ®000000000000000000000000000000000CORE Np2(6 >7)
— arrier v

7 —

° . Barrie
NA st

Figure 14. Transformer Pin Assignment and Configuration

Table 2. Winding Specifications

No. Winding Pin(S—F) Wire Turns Winding Method
1 Np+ 5>6 0.15¢ 100 Ts Solenoid Winding
2 Insulation: Polyester Tape t = 0.025 mm, 3-Layer
3 Ns | 1>2 | 045¢ | 12Ts | Solenoid Winding
4 Insulation: Polyester Tape t = 0.025 mm, 3-Layer
5 N | 6>7 | 025¢ | 44Ts | Solenoid Winding
6 Insulation: Polyester Tape t = 0.025 mm, 3-Layer
7 Na | 10>9 | 0159 | 37Ts | Solenoid Winding
8 Insulation: Polyester Tape t = 0.025 mm, 3-Layer
9 N | 3>4 | 025¢ | 22Ts | Solenoid Winding
10 Insulation: Polyester Tape t = 0.025 mm, 3-Layer

Table 3. Electrical Characteristics

Pin Specifications Remark
Inductance [Lp] 5-7 900 pH +10% 60 kHz, 1V
Leakage [LI] 5-7 55 pH 60 kHz, 1 V at Short All Output Pins
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7.2. PFC Inductor (LP801)

= Core: PFC3819QM(TDK)
= Bobbin: PQM3819, 8 Pin

PFC3819QM
@
®
@ Ns(7->6)
N @
Na
D
3
Ne(13)

@

Figure 15. Transformer Pin Assignment and Configuration

Table 4. Winding Specifications

No. Winding Pin(S—F) Wire Turns Winding Method
1 Np 1->3 0.1*65[Litz] 40 Ts Solenoid Winding
2 Insulation: Polyester Tape t = 0.025 mm, 3-Layer
3 Nsi . 7>6 | 0450 | 4Ts Solenoid Winding
4 Insulation: Polyester Tape t = 0.025 mm, 3-Layer

Table 5. Electrical Characteristics

Pin Specifications Remark

Inductance 1-3 300 pH +10% 60 kHz, 1V
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7.3. LLC Transformer (TM801)

= Core: SRX43EM (TDK)
=  Bobbin: EEX4333P12-1, 12 Pin

SRX43EM 6 7 8 9 10 11 12

=7 @UUUUUUL

— o on on P

Ns;

L 10 Ell][ I

— 9

F

NSZ

e A

Np (422)

Figure 16.

Transformer Pin Assignment and Configuration

Table 6. Winding Specifications

Ng2(12>9)

Ns1(10->7)

No. Winding Pin (S— F) Wire Turns | Winding Method
1 Np 4->2 0.1 * 60 [Litz]] 37 Ts Solenoid Winding
2 Insulation: Polyester Tape t = 0.025 mm, 3-Layer

Nst 12 29 . 7Ts Solenoid Winding
3 0.08 ¢ *120][Litz]] ———

Ns2 10->7 7Ts Solenoid Winding
4 Insulation: Polyester Tape t = 0.025 mm, 3-Layer

Table 7. Electrical Characteristics

Pin Specifications Remark
Inductance [Lp] 810 pH +10% 100 kHz, 1 V
Leakage [Lr] 5-7 105 uH Short One of the Secondary Windings
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