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Primary-Side Synchronous Rectifier (SR) Trigger Controller

for Dual Forward Converter

Features

®  Primary-Side Trigger Controller for Dual Forward
Converters with Synchronous Rectifier (SR)

®  Specialized SR Controller for Dual Forward
Converter

®  Programmable Turn-on Delay Time for the
Powering SR (RDLY Pin)

®  Winding Voltage Detection for Precision Control at
Light-Load Condition (DET Pin)

®  Green-Mode Operation to Improve Light-Load
Efficiency

®= Differential Mode Control Signal with Better Noise
Immunity

"  Vpp Over-Voltage Protection (OVP)

Applications

®  Personal Computer (PC) Power Supply

®  Entry-Level Server Power Supply

Description

FAN6210 is a primary-side trigger Integrated Circuit (IC)
specially designed for the synchronous rectifier (SR) in
dual forward converters employing FSR660/630.

FANG6210 provides drive signal for the primary-side
power switches by using an output signal from PWM
controller. FAN6210 can be combined with any PWM
controller that can drive a dual-forward converter. To
obtain optimal timing for the SR drive signals,
transformer winding voltage is also monitored. To
improve light-load efficiency, green mode operation is
employed, which disables the SR turn-on trigger signal,
minimizing gate drive power consumption at light load.

FANG6210 is available in 8-pin SOP package.

Ordering Information

Operating

Part Number Temperature Range

@ Eco Status

Package Packing Method

FANG210MY -40°C to +105°C

Green

8-Pin Small Outline

Package (SOP) Tape & Reel

@ For Fairchild’s definition of Eco Status, please visit: http://www.fairchildsemi.com/company/green/rohs green.html.

© 2009 Fairchild Semiconductor Corporation
FAN6210 Rev. 1.0.1

www.fairchildsemi.com

13118AU0D pJemio [enq J0J 13||011u0) 1866111 (YS) 19141198 SNOU0IYIUAS apIS-Arewlid — OTZIN VS



18118AU0D pJemiod [enq 10} Jajjo41uo) J1abbiil (4S) 48141199y SnouolyouAs apis-Arewilid — 0TZONVA

Application Diagram
VIN E
Vo
+—0000 ]
,JgPJ_S‘N’J_‘DET
FAN6210 b3 4 5 1
1 8 +
————|XP GND[}— J 777
— 20N SouT
SfsiN voD 16 S 82
FromPWM _4App v DET]5_ FSR660/630 \VDDLPC DN
controller DET GN FSR660/630
i Ao o
ﬁ M LPe /J?
s 4 5 16
B e 3[R
A%
° gué .
Figure 1. Typical Application
Internal Block Diagram
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Figure 2. Functional Block Diagram
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Figure 3. Top Mark

Pin Configuration
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Figure 4. Pin Configuration

Pin Definitions
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Pin # Name Description
1 XN Pulse signal output terminal for SR off control signal.
2 XP Pulse signal output terminal for SR on control signal.
3 SIN Input signal for high- and low-side gate driver outputs.
4 RDLY Delay time setting. This delay time is SOUT rising to trigger XP pulse delay time.
5 DET Sensing freewheel diode voltage.
6 VDD The power supply pin.
7 SOuUT Gate driving to high- and low-side gate driver.
8 GND Ground.
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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.

Symbol Parameter Min. Max. Unit
Vop DC Supply Voltage 30 \%
Vsin Logic Input Voltage 30 \Y

Vsout Low Side Output Voltage 18 \%
Vy XP, XN 30 \Y,
Vi DET, RDLY 7 \Y,
Po Power Dissipation Ta < 50°C 400 mwW
0 A Thermal Dissipation (Junction to Air) 150 °C/W
Ty Operating Junction Temperature -40 +125 °C

Tste Storage Temperature Range -55 +150 °C
TL Lead Temperature (Soldering) 10 seconds 260 °C

A Human Body Model, JEDEC:JESD22-A114 4.0 KV
Charged Device Model, JEDEC:JESD22-C101 1.5 KV
Notes:

1. Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device.

2. All voltage values, except differential voltages, are given with respect to GND pin.

Recommended Operating Conditions

The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended
operating conditions are specified to ensure optimal performance to the datasheet specifications. Fairchild does not

recommend exceeding them or designing to Absolute Maximum Ratings.

Symbol

Parameter

Min.

Max.

Unit

Ta

Operating Ambient Temperature

-40

+105

°C
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Electrical Characteristics

Vpp=20V, Ta=25C, unless otherwise specified.

Symbol Parameter Conditions Min. | Typ. | Max. | Units
VDD Section
Vbp DC Supply Voltage 7 24 \%
Vbp-oN Turn-On Threshold Voltage 9 10 11 \%
VTH-OFF Turn-Off Threshold Voltage 7 8 9 \%
Vbp-ovp Voo Over-Voltage Protection (OVP) 23.0 | 25.5 | 28.0 \%
Vop-ove-tys | Hysteresis voltage for Vpp OVP 0.3 0.8 1.3 \%
tovp Vpp OVP Debounce Time 250 us
SIN Section
Vsin Logic Input Voltage 10.5 24.5 \Y,
toLy outh | Delay Time Between SIN-HIGH and SOUT-HIGH 240 | 300 | 350 ns
toLy outt | Delay Time Between SIN-LOW and SOUT-LOW 75 100 | 150 ns
ton_max SOUT Maximum On Time and Stop XP Pulse 85 | 10.0 | 12.0 us
DET Section
VDET H Detect Input Voltage to Send XP After SOUT Falling 25 3.0 3.5 \%
VpET L Voltage to Drive XP Signal After SOUT Falling 1.5 2.0 25 \Y,
tpp_DET Delay Time to Send XP 30 50 100 ns
XP XN Section
trLs xN High-Level Pulsewidth of XN Signal 250 | 300 | 350 ns
trLs xp High-Level Pulsewidth of XP Signal 600 | 700 | 800 ns
trp_xN Delay Time to Trigger XN by SIN Rising or Falling Edge 25 50 75 ns
Dris o | SIN Duty Ratio Shorter than Dpis_orr Stop XP Pulse 10 %
Vxn XN Signal Output Voltage Level 5.5 8.0 \%
Vxp XP Signal Output Voltage Level 5.5 8.0 \%
Vpp = 15V,
tr_xp XP Rising Time CL = 100pF; 30 ns
SOUT= 1V to 6V
Vpp = 15V,
tr xp XP Falling Time CL = 100pF; 30 ns
SOUT= 7V to 2V
RDLY Section
VRoLY RDLY Voltage RroLy=24kQ 1.08 | 1.20 | 1.32 \Y,
toLy xp Delay Time to Trigger XP by SOUT Rising Edge | RrpLy=24kQ 280 | 340 | 400 ns
Vz Output Voltage Maximum (Clamp) Vpp=25V 18.5 \%
VoL Output Voltage LOW Vpp=15V; lo = 50mA 1.5 \Y,
VoH Output Voltage HIGH Vpp=15V; lo=50mA | 10 V
tr SOUT Rising Time \S/DoDulesz\G tCOL;VS”F; 30 | 70 | 120 | ns
tr SOUT Falling Time Voo = 18V; CL=5nF; | 54 | 50 | 100 | ns

SOUT= 9V to 2V
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Typical Performance Characteristics

These characteristic graphs are normalized at Ta = 25°C.
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Figure 9. High-Level Pulsewidth of XN Signal

Figure 10. High-Level Pulsewidth of XP Signal
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Figure 11. Delay Time to Trigger XN by SIN Rising or
Falling Edge

Figure 12. Delay Time to Trigger XP by SOUT
Rising Edge
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Function Description

Figure 13 and Figure 14 show the simplified circuit
diagram of dual-forward converter and its key
waveforms. Switches Q1 and Q2 are turned on and off
together. Once Q1 and Q2 are turned on, input voltage
is applied across the transformer primary side and
power is delivered to the secondary side through the
transformer, powering diode D1. During this time, the
magnetizing current linearly increases. When Q1 and
Q2 are turned off, the magnetizing current of the
transformer forces the reset diodes (Dr1 and Dgrz2) and
negative input voltage is applied across the transformer
primary side. During this time, magnetizing current
linearly decreases to zero and the secondary-side
inductor current freewheels through diode D2. When
synchronous rectifiers SR1 and SR2 are used instead
of diodes D1 and D2, it is important to have proper
timing between drive signals for SR1 and SR2.

IN V,ZS b |-
_||—
Q2 ::I

Figure 13. Simplified Circuit Diagram of
Dual-Forward Converter
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Figure 14. Key Waveforms of Dual-Forward
Converter

Figure 15 shows the typical application circuit of
FAN6210. SIN is the gate drive output of the PWM
controller. SOUT is obtained from SIN by adding a
delay, which is used to drive two switches Q1 and Q2.

The value of the DET resistoris recommended as 10kQ
and Dg is used to block high voltage on winding. The
breakdown voltage of Zener diode Dy is typically 5~6V
to protect the DET pin from over voltage.

VIN [+
From PWM
controller
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Figure 15. Typical Application Circuit

Figure 16 shows the timing diagrams for heavy-load
and light-load conditions.

The switching operation of the secondary SR
MOSFETs is determined by the SN and SP signals.
FSR660/630 turns on SR MOSFETSs at the rising edge
of the XP signal, while it turns off SR MOSFETSs at the
rising edge of XN. Within one switching cycle, XP and
XN are obtained two times, respectively.

The XN signal has a 300ns pulse-width and is triggered
by the rising edge and falling edge of the SIN signal
after a short time delay (trp_xn).

XP signal has a 700ns pulse-width and is triggered by
the rising edge of the SOUT signal after an adjustable
time delay (toLy xp) and by the falling edge of the DET
signal. The relation between the delay resistor (RpeLay)
and the delay time is shown in Figure 17. The triggering
of the XP signal by DET is prohibited while the XN
signal is HIGH. Therefore, the XP signal is not triggered
at the falling edge of the DET signal and is delayed until
the XN signal drops to zero at heavy-load condition. At
light-load condition, the DET falling edge comes after
the XN signal drops to zero and the XP signal is
triggered at the falling edge of the DET signal after a
short time delay (trp_peT).

© 2009 Fairchild Semiconductor Corporation
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Figure 17. Programmable Delay with Resistor

Under-Voltage Lockout (UVLO)

The power-on and -off threshold of FAN6210 are fixed
at 10V and 8V, respectively. The VDD pin can be
connected with the power source of the PWM controller.

Vpp Pin Over-Voltage Protection

Vpp over-voltage protection prevents damage due to
abnormal conditions. Once the Vpp voltage exceeds the
Vpp over-voltage protection voltage (Vop-ove) and lasts
for tove, FAN6210 stops operation.

Green-Mode Operation

To improve light-load efficiency, green-mode operation
is employed, which disables the SR turn-on trigger
signal, minimizing gate drive power consumption at
light-load condition. Green mode is enabled when the
duty cycle of SIN is smaller than 10%.

© 2009 Fairchild Semiconductor Corporation
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Figure 18. Application Circuit
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Physical Dimensions
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warranty therein, which covers Fairchild products.

http:/Aww.fairchildsemi.com/packaging/.
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NOTES: UNLESS OTHERWISE SPECIFIED

A) THIS PACKAGE CONFORMS TO JEDEC
MS-012, VARIATION AA, ISSUE C,
B) ALL DIMENSIONS ARE IN MILLIMETERS.
C) DIMENSIONS DO NOT INCLUDE MOLD
FLASH OR BURRS.
D) LANDPATTERN STANDARD: SOIC127P600X175-8M.
E) DRAWING FILENAME: MOSBAREV13

Figure 19. 8-Pin Small Out-Line Package (SOP)

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner
without notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify or
obtain the most recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions, specifically the

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
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FAIRCHILD
SEMICONDUCTOR®

TRADEMARKS

The folowing indudes registered and unregistered tradermank s and service mark s, owned by Fairchild Semiconductor and/ar its global subsidiaries, and is nat

intended to be an exhaustve list of all such tradermarks.

AccuPower™ FRSm™ PowerTrench® The Power Franchizse®
Autn-SPi™ F-PFS™ Powerx5™ tha
Build it Mo FRFET® Programmahble Active Droop™ fmnwls?r
CorePLUS™ Glohal Power Resource™ GFET® TinyBoost™
CorePOYWERT™ Green FPS™ Q5™ TinyBu ckm
CROSSYOLT™ Green FPS™ e-Series™ Cuiet Serigs™ TinyCalc
CTL™ Grrax™ RapidConfigure™ TiryLogic®
Current Transfer Logic™ GTCm™ ) TINYOPTOm™
EcoSPARK® Intellibasxm ) . o -
Efficientiasx™ ISOPLAMART™ S_avmg aur wiorld, Ty &t & time™ !WF'UWBV
™ TiryPWAhT™

EZSWITCH ™ MegaBuckT"“ Slgﬂa|WISE !

= MICROCOUPLER™ el ey ULt
MicroFET™ SMART START™ TriFault Detect™

@ MicrBa Kk SPM® TRUECURRENT™"

-F tillerDrive ™ SAMEALTRPY Ese Des™
Fairchild® Motianhzx™ SuperFET™
Fairchild Semiconductor® M ation-SPh ™™ SupersOTT™-3 ®Des
FACT Cuiet Serieg™ CPTOLOG|C® SuperSOT™E UHC
FACT® OPTOPLANAR® Supers0OT™8 Ultra FRFET™
FAST® = SupreMos™ UniFET™
FastvCore™ SyncFET™ WK™
FETEench™ POP SPM™ a{ncsl\_rg'cr:m o Wisualhdaxm
Flaghyriter® Power-SPy™ GENERAL Ko™

* Trademarks of Systern General Corporation, used under license by Fairchild Semiconductor

DISCLAIMER

FAIRCHILD SEMICONCUCTCR FRESERVES THE RIGHT TO MAKE CHANGES WWITHOUT FURTHER NOTCE TOANY PRCOUCTS HEREIN TO IMPRCWVE
REUABILTY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILTY ARISING GUT OF THE APPLICATION OR USE OF ANY PRODOUCT OR
CIRCUIT CESCREBED HEREM; NEITHER DOES IT COMYEY ANY UCENSE UNDER T3 PATENT RIGHTS, MOR THE RIGHTS GF OTHERS. THESE
SPECIFICATIONS DO NGT EXPAND THE TERMS OF FAIRCHILD'SWORLDWIDE TERM S AND CONDITICNS, SPECIFICALLY THE WARRANTY THEREIN,

WWHICH COWERS THESE PRODUCTS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRIMCAL COMPONENTS IN LIFE SUPPCORT DEVICES OR SYSTEMS WITHOUT THE

EXPRESSWRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATICN.

As used herein:

1. Life support devices or systems are devices or systerns which, (a) are
intended far surgical implant inta the body or (b) support or sustain life,
and (c) whose failure to perform when properly used in accordance
with instructions for use provided in the labeling, can be reasonahly

expected to result in a significant injury of the user

safety or effectiveness.

2. A rritical component in any component of a life support, device, or
system whoase failure to perform can he reasonably expected to
cause the failure of the life support device ar system, or to affect its

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Comoaration's Ant-Counterfeiing Palicy. Fairchild's Anti-Counterfeiing Policy is also stated on our external website, wasw fairchildsemi.com,
under Sales Support

Counterfeiting of semicondudtar partsis a growing problemin the industry. All manufacturers of semiconductor products are experiencing counterfeiting of their parts
Customers who inadvertently purchase counterfeit parts experience mary problems such asloss of brand reputation, substandand performance, failed applications,
and increased cost of produdtion and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our custorners from the proliferation of
counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either diretly from Fairchild or from A uthorzed Fairchild Digributors who are
listed by country on ourweh page cited abhove . Products customers buy either from Fairchild directiy or from Authorized Fairchild Distributors are genuine pars, have
full traceahility, meet Fairchild's guality standards for handling and storage and pravide access ta Fairchild's full range of up-to-date technical and product information.
Fairchild and our Authorized Distributors will stand behind all waranties andwill appropriately address any warranty issuesthat may arse. Fairchild will not provide
arty warranty coverage or otherassistance for parts hought from Unauthorized Sources. Fairchild is committed to combat this global problern and encourage our
customers to da their part in stopping this practice by buying direct or fram authaorized distributors.
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PRODUCT STATUS DEFINITIONS
Definition of Terms
Datasheet Identification

Product Status Definition

Datasheet contains the design specifications for product development. Specifications may change in
any manner without notice.

Datasheet contains preliminary data; supplermentary data will be published at a later date. Fairchild
Semiconductor reserves the right to make changes at any time without notice to improve design.
Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make changes
at any time without notice to improve the design.

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.
The datasheet is for reference information anly
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