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1,Fairchild power solution------ APG

HARD SWITCHING QRC MODEL PWM PFC PWM+PFC
FSD200B 4W FSQ211 4w FSQ510 4w FAN7601N FAN7527B ML4800
FSD210B 4w FSQ100 W FSG500* 3W FAN7601GX| FAN7528M ML4824
FSD211H 8W FSQO0170RNA 11W FSQ311 8W FAN7602N FAN7529M ML4803
SDM311 8W FSQO0270RNA 13W FSQO0165RN 11W |FAN7602M FAN7530M FAN4800
FSDH321 8W FSQO370RNA 16W FSQO0265RN 13W | FAN7602BM FAN4803
FSDLO165RN 11W FSDMO465RE 40W FSQO365RN 16W

FSDMO0265RNB  13W FSDMOS65RE  50W

FSDMO0365RNB ~ 16W | FSDMO7652RE 60W | FSCQO565RT  60W
*. under development

FSDMO465RB  40W FSCQO765RT  85W

FSDMO0565RB  50W FSCQO965RT  110W _

FSDMO7652RB ~ 60W FSCQ1265RT  140W Green color part is we_suggest
part. All output power is for

FSDM1265RB  90W FSCQ1565RT  170W

adapter application.
FSCMO0465RG  40W

FSCMO0565RG S0W
FSCMO0O765RG 60W
FSDHO170RNB  11W
FSDHO270RNB  13W
FSDHO370RNB  16W 2




A, Hard switching model-------- FSQO170RNA
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Features

B |nternal Avalanche Rugged 700V SenseFET

® Consumes only 0.8W at 230 V¢ & 0.5W Load with
Burst-Mode Operation

B Precision Fixed Operating Frequency, 100kHz
B |nternal Start-up Circuit and Built-in Soft-Start

B Pulse-by-Pulse Current Limiting and Auto-Restart
Mode

®m Over-Voltage Protection (OVP), Overload Protection
(OLP), Internal Thermal Shutdown Function (TSD)

® Under-Voltage Lockout (UVLO)
B Low Operating Current (3mA)
B Adjustable Peak Current Limit



A, HARD SWITCHING MODEL----FSQO0170RNA
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A,HARD SWITCHING MODEL-------- FSDMOX65RE

| Increase parasitic diode
=»enhance current capability
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A, Design example----FSQ100 for 8W DVD power

—, Input Spec: 85Vac~264Vac

—, Output Spec:
Voltage (V) Ripple | Current (A)
. Vol
Regulatio tag
Min Nom Max
4.75 5 5.25
10.8 12 1372
-13.2 | -12 -10.8

FAIRCHILD FSQ100 FOR

TEL: 0756-82463088
u, FATRCHILDSENT . COM
2007-5-14




A, Design example----FSQ100 for 8W DVD power

Efficiency test result

Vin(v) | Pin(w) | Pout(w) Efﬁdi%y
90 7.67 10.76 71.28
115 767 10.44 73.47
230 767 10.16 75.49
264 767 10.46 73.33

EMI test result
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B, QRC model-------FSQ311

Features
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FSQO0365RMN Rev.00

GND
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Optimized for Quasi-Eesonant Converter (URC)

Low EMI threugh Variable Frequency Control and
Inherent Frequency Modulation

High-Efficiency through Minimum Voltage Switching
Narrow Frequency Variation Range over Wide Load
and Input Voltage Variation

Advanced Burst-Mode Operation for Low Standby
Fower Consumpbion

Fulse-by-Fulse Current Limit

Various Protection Functions: Overload Protection
(OLP), Over-Voltage Protection (OVF), Abnormal

Over-Current Protection (AOCP), Internal Thermal
shutdown (T3D)

Under-Voltage Lockout (UVLO) with Hysteresis
Internal Start-up Circuit

Internal High-Voltage SenserFET (650V)
Built-in Soft-Start (15ms)



e, QRC model------FSQ311
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B, Burst model------- reduce standby power

« “Advanced Burst Mode” enables to minimize the switching
loss and audible noise as well

Vo
[Unit : W]
Va1 Pin,,, of FSQ0365RN
"'“""_? """"" N i e 85Vac | 110Vac | 220Vac | 265vac
Tds No Load | 0.0868 | 0.0878 | 0.0998 | 0.1113
- - Pout =
HHH“W" ”||”L HH‘ }||h oow | 0476 | 0483 | 0500 | 0.499
Pout =
il ‘ IH' H osw | 0921 | 0929 | 0954 | 0.983
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B, Efficiency performance

« “Advanced Soft Switching Technology” enables to reduce
switching loss
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B, Inherent frequency modulation

Switching frequency is inherently
modulated by the 120Hz ripple on

the input voltage

DOl voliage

DC link voltage ripple
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B, sync detection

Sync voltage Threshold : 0.7V/0.2V with 200ns delay

OVP is also detected using sync voltage (V,,,=6V with 2.5us time window)
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B, Design example----FSQO0365RN for 18W DVD power

Power Supply Specification Table

Description Min Typ Max Units
Input Voltage {(Vin) 85 - 265 N oac
Cutput Voltage (VouTtt) - 5.1 - Voo
Output Current (laut1) - - 1 Apc
Output Voltage (Voute) - 3.4 - VMoo
Output Current (logutz) - - 1 Aoc
Output Voltage (Vourts) - 12 - Voo
Cutput Current (loutz) - - 0.4 Aoc
Cutput Voltage (VMouta) - 16 - Voe
Cutput Current (louta) - - 0.3 Apc

14



B, Design example----FSQO0365RN for 18W DVD power

« By Inherent Frequency Modulation and Valley Switching, EMI
noise decreases (@110Vac)
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Nearly 10dB is decreased over than 20MHz noise in case of FSQO0365__ m@
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C, JToRHE I —HZIE; Vds,ld,Vcc
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C, TR T H i —182% [&--PCB layout
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C, Transformer Core Saturation fiZ.0> Al

4 {5 F FPSIN ik 203 B 46 1k AR [ 2% B 1 R0 i) .
IR,
B> Core is EE1616 (Ae=20mm?);

™R

& YR Lm is 2.2 mH; & o I

&= 2B Eprimary turn number is 125T
= |

used IC is FSD210B
% 275 mA < |y = 365 mA

NP X BSat X Ae
ISat - L
- 125x0.3x20 x107°
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=340mA
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C, Transformer Core Saturation iz 0> A

Keep this equation in your mindicd £ XA :
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AL

C,HVlL& Startup issue

JEIRSymptom

F P SE i 28 B ISR $7 2 I AN B T #IL
#5 N90Vac~264Vac 1 1% &

FPS can not startup at full/peak load.
Input:90Vac~264Vac with doubler.

2. R

Root cause

THHLI ICIE Z AR B
a5 R B R R 2 6.5V IR AL ERTRGS, IEEICHRERERZE,
REHCEEE, SRS K.

The device enters OLP mode at startup.

If the VVfb reaches 6.5V the device will enter OLP mode.Now the Vfb reaches 4.5+/-
0.5V before the photo-coupler is under controled. The protection circuit is triggered
and the device is in OLP mode.

21



HHLA B Startup issue

fii 1R 77 2:Solution

JSolution A) - ¥ = B B2 Increase the Cfb.
PR AHERZLRR, RTEENREEAE
R B R R S AN T 0
" Esigj?‘&%i%bﬂﬁ’fﬁ B R M O2I6.5VI I [ASRIE ZIFFHLE 1. (EFRH] T 25 2%k 58 5 tH
LU=

--Advantage: Need not change PCB layout,only change the value of the Cfb.

--Disadvantage:The ripple voltage will increase a little.

This way is to increase the time of the Vfb reach 6.5V from 0V. But it will limit the
bandwidth, and the ripple voltage will increase a little in burst mode(standby).

22



HHLA EStartup issue

Jii%Solution B)——-—-fNERSMEBUE Y, HEIEHRTE R B F I 21k 6. 5 Z B fE A

Enhance the external soft start, make the photocoupler under controlled before Vfb reaches 4V .

--Advantage: The output ripple and dynamic response almost no change .
--Disadvantage:Need to adding position for the capacitor.
Add a capacitor cross the Pin_K and Pin_A of the 431.The value may be 2.2~4.7uF.

Test condition:CszlOB
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1.00V & 12 Jan 2005

Ref1 [ 1.00V 1.00ms |+~ [2.94400ms 17:34:48
Vb l0o=2A
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HHLA EStartup issue

J5 ¥ Solution C)-——--3 LN A & INMEEE — &I

Add a capacitor and a zener--- Best way
fhri: REWRIREEARE6.SVRIEE], AR TR B3R 5
SR EREERIEEL
--Advantage: It can delay Vfb to reach 6.5V only in OLP, will not effect system response and
loop gain in normal operation and standby mode.

--Disadvantage:Need to modify PCB layout.

The way is to add a cap and a zener cross feedback Pin and the GND. The fig below shows the
connection. This solution is recommended by our application note AN4141.

This solution is better than solution A.

By setting the zener breakdown voltage (Vz) slightly higher than 3V (must below 4V), the additional
delay capacitor (Cz) is isolated from the feedback circuit in normal operation. When the feedback

voltage exceeds the zener breakdown voltage (VVz),Cz together with CB determine the shutdown time.
FPS

Test condition:Cfb(C11)=103 ;$ f%
—p—

Cz:333 J_E
Vz:3.3V
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