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o HLYEHE N A%

= PC. NB

o Jr55An

= LCD TV

= DC/DC Converter
o A 2 AT U
= AL

= PDA

= DSC

= MP3/4

= LEDAT
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Primary Secondary SP6002 (Forward)

SP6003 (Fly back)
SP6013A (Fly back )
SP6013 (Fly back)
SP6018 (Resonant)

SPE0504 "~ SPE0506
SPE0511 SPE0515
SPE12117SPE1225
Ete.

SP1820
SP1937

PFC ( 10 Q2 )

SPP2301 " SPN2304
SPP14137SPN1443
SPP34137SPN3402
SPC6601~SPC6604
Etc.
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o U)HRCER YRR N 25
s [A25#RFEHIIC (Synchronous Rectifier
Controller)

= PWM IC
s FRHLORT A

o {ICHEUR. KH K. KHEEMOSFET
s DC/DC HA Y5 45 4 25

s SR
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i fZ IR

o [FZDHEIC

= Prediction Technology

= CCM and DCM Tracking

= Noise Detection

= ON-Delay Time Adjustment

= PWM IC

= Integrate Pulse Mode

= PFC IC

= Slope Mode Technology
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i What and Why SR ?

= What: SR 1s MOSFET used as a Diode

= A control IC is required to make SR-MOS
conduct Iin one direction, like a Diode

= Why: SR MOSFET Is more efficient
= MOS has a Low Ron, while Diode Vf is fixed

Q) it
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i Key Issues in SR control

s One Direction Conduction, like a Diode

= To avoid cross conduction with the primary MOS
Switch

= Cross Conduction reduces efficiency and may
destroy the converter

= Conduction through SR-MOS Channel,

not through the SR-MOS body diode.
= MOS body diode is a Diode, poor efficiency

Q) it
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‘L SR IC from other Companies

Turn Off by Sensing Vds ZVS of SR-MOS

L
SR
Current |\
>

Ideal ZVS SR control
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i Early SR turn OFF Problems

= SR likely to be turned OFF early prior to completion of
rectification current due to noise.

= Forces current through SR-MOS body diode,

= Reduction in Efficiency.

QD vt AT
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i Early SR turn OFF Problems

Difficult to Design and Adjust

Drain
Voltage
AT >

- @ - T MNoises near

N

Vgs A Causes SR tum
OFF too early

SR

s *

SR Channel SR Diode
Conduction Conduction
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i Syncpower SR Control Technology

= How and When to turn ON SR
= How and When to turn OFF SR

11/1/2008

Dv/Dt (ON)

Driver

Prediction (OFF)
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Dv/Dt Detection for SR ON Control

To Avoid False turn ON

Sync

N

Dwv/Dt = X

Vsync =VL0L

/

SR ON Signlm/
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Prediction for SR OFF Control

» Use Previous Cycles to turn OFF the current cycle
e To allow Maximum Channel Conduction, while

avoid Cross Conduction

Dwv/Dt (ON)

| Sync

Prediction (OFF)

VAV

| Adjustment

‘—P—[ Driver jﬁ

+

Wogs Feedback
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Prediction for SR OFF Control

— ‘\ RN

".."gs/' Waync

-
A
Wgs-Delay, Confrolled
by the “Adjustment”
AT =10
IFAT =0,
next cyclea

AT=0

Wref 1',"’Il | <
/ ) /

Wref Step Increase
for Shorter
Prediction Time

- Wsync

Cramp
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i SP6018 [/ 254238 T4 5 =

s A2 B UK B #5 SP6018 A2 — MR 2 MY ) 4341 1 C, ﬁ%%
P K ORI Y, #5TCSR Mosfet (i &
HLRH) ] 1T 4 e 2 v [0l R FE

= SP6018 A5 5 & HMEHL SR Mosfet I ) A% 215 A%
[ RS (Vds ), PR ERE dv/dt [R5 T i ik

KAz SP6018 HIENEI A AL, IXFERIHIWT 7 2R 25

S 1111ESP60181 F T-1E ¥k 1Y) 45 #4) (Resonant Topology)
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i SP6018 JHI7 i3 ]

SP6018 JEIf;.

Pin | Symbol Description
- 1 Timing AR S
Timing [ 1 8 [] SYNC 2 Pred TR i |
3 VR ST
Pred [ 2 7 [ vdd Hﬁ j
4 Adj TR SR
VR []3 6 | ] MOS-G 5 GND 1y
Adj [ 4 5 [] GND 6 MOSG-C EFZl SR Mosfet
7 vdd T (BT
8 SYNC VAR [ TS )
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SP6018 T /EiiiHH
n T W HI TR -

SP6018H I EF/ N HELE S, 2SR Mosfet Vds 7E £ it
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o IXAFHIFE T W] LA S AE IR R T FE R SRk A . 40T B BTR -
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SP6018+SR Mosfet At
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CH2 2000%

n STARE LRI -
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SP6018+SR Mosfet At
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