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Home Appliance Market Trends
And Design Challenges
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Home Appliance Market Research

Worldwide Total Major H/A Market Revenue Growth

Revenue Growth Profile - 2006 to 2015

650,000 8%
[ Total
600,000 MHA
Market
550,000
500,000 e Growth
450,000
400,000
350,000
300,000
250,000
200,000
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
2009 2010 2011 2012 2013 2014 2015 10-15
CAGR
Revenues (M) 179,844 187,259 198,208 213,788 229,399 245,469 261,019 6.9%
Annual Growth 4.1% 5.8% 7.9% 7.3% 7.0% 6.3%
Unit Shipments 443,040 465,669 495,566 528,759 559,090 586,603 610,928 5.6%
Annual Growth 5.1% 6.4% 6.7% 5.7% 4.9% 4.1%

Source: IMS Research May-11
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Home Appliance Market Research

Regional MHA Market Sizes & 5 Year CAGRs

250,000 8.0%

World MHA Market by Region

.0
Unit Shipments ('000) 7:0%
200,000
Region 2009 2010  Growth 6.0%
Morth America 59,536 61,813 3.8% 5.0%
150,000
Latin America 40,415 42,154 4.3%
4.0%
Western Europe 69,101 09,416 0.5%
100,000
Eastern Europe 34,584 35,007 1.2% 3.0%
Middle East & Africa 32,659 33,514 2.6% 2.0%
Asia-Pacific 206,745 223,765 8.2% 50,000
1.0%
Total 443,040 465,609 5.1% -
0 0.0%
North America  Latin America ~ Westemn Europe  Eastern Europe  Middle East & Asia-Pacific
Africa
I Regional Market Size (10 - 2015 CAGR
Source: IMS Research May-11
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World Market for Major Home Appliance

Cumulative Market Shipments - 2011 to 2015
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H/A Semiconductor Market Research

World MHA Semi Market by Semiconductor Type World MHA Semiconductor Market by MHA Type

Revenues (SM) Revenues (SM)

Product 2010 2015 I?C:: Region 2010 2015 1??:

Micro,/DSP/DSC 447.0 729.0 10.3% Washing Machines 387.4 6333 10.3%

Power Semiconductor 910.7 1,668.2 12.9% Clothes Dryers 14.7 19.6 6.0%

Other Semiconductors 248.4 416.8 10.9% Dishwashers 90.2 164.9 12.8%

Total 1,606.1 2,814.0 11.9% Fridges/Freezers 147.5 2841 14.0%
Microwave Ovens 100.7 160.2 9.7%
Room Air Conditioners 496.4 1,057.1 16.3%
Induction Cookers 186.1 249.9 6.1%
Large Cooking (no induction 183.2 244.7 6.0%
Total 1,606.1 2,814.0 11.9%

Source: IMS Research May-11
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H/A Semiconductor Market Research

World MHA Semi Market by Semi Type

2010 Market Sizes and Projected Growth Rates

350
300
250
200
150
100
50
0
Q o Q < ]
S A A R
tx * - * S & 3
) ® o 30 9 © <O
X % S o &
~

2010 Market Size

World MHA Semi Market by Semiconductor Type

Revenues (SM)

CAGR
Product 2010 2015 10. 15
Micro/DSP/DSC 447.0 729.0 10.3%
Power Semiconductor 910.7 1,668.2 12.9%
Other Semiconductors 2484 416.8 10.9%
Total 1,606.1 2,814.0 11.9%
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Design Challenges and Fairchild Solution

Diagnose your Pain.

« High Design Cost
« High Manufacturing Cost

« Lack of Design Resource
« Complex Design

* Longer Design Cycles

* Time to Market

« High Failure-Rates
« Reliability Issues

« Low Performance-Rate
 Loss of Market Share

Offer the Optimum Solution.

Cost Innovation by Improved
Technology and Topology
Less Pin-Count, BOM-count

Offers Evaluation Boards
Power Supply Web designer
Integrated High-Ruggedness
SenseFET.

Various Protection Functions:
OCP, OVP, OLP, AOCP, TSD,
OSP, with High ESD Immunity

Lower standby Power
Improved Efficiency
Lower thermal characteristic
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Why Flyback Converter Topology?

- What makes Switching Regulator better over Linear Regulator?

« Efficiency: higher efficiency with low temp

» Requlator size: very small size

» Protection: can protect circuit abnormal condition

» IC technology: faster development IC tech

« What makes Flyback Converter better over other converters?

* |solation type: Safety, multi-outputs and conversion ratio

« Smallest components: No need output inductor and reset circuit.

» Lowest standby power: energy is transferred during off time
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Fairchild’s Differentiated Offerings
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Fairchild’s Flyback Converter Solution, FPS™ Power Switch

I

Snubber
Circuit

Load

2-Chip in 1-Package Structure

Simple & Less components
* Integrate PWM and MOSFET

. Integrate various protection
7 ) Eeaback functions

Circuit
*  Provide competitive solution in
Price & Board Size

Various protections, Improve Quality

SenseFET
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Start up Sequence and Soft Start

Wy Lde

1M

hige = lsTa-lsTamT

b
L}

A
’
- Vee

Vds

Start up

Charge current through external Vcc

Vcc%Cap <I

capacitor.

\

Start to Soft Start at 12V (Vcc)

O

Set Vcc : 13715V When use aux. winding

To prevent Vcc fluctuation, Vcc capacitor

Bias winding
voltage

$tart switching

T [ W, =R,

Current limit

0.5l |- 572

Drain
current

I}
Initial start current limit value is 0.5*I ,\ut
to establish output voltage linearly

13

should be used enough value.
(10uF~47uF)

A 4
sadammnnns

884ms

Soft Start

- To establish proper working
condition, the current should be
progressively increased by soft
start circuit.

- Typical soft start time: 15ms

5507130 nsmIie 6399 Hr
=

=
B =

Soft start time : 15.63ms T

15.63ms
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Burst Mode Operation Data change

To minimize power dissipation in standby mode

Output Power 230Vac 265Vac
") 4.96V / 0A 0.0440W | 0.0452W
L
& g T”; 4,96V /5mA 0.079W 0.082W
—
O BH—wn : ’ 4.96V / 10mA 0.110W | 0.112W
N - 4,96V / 20mA 0.179W 0.184W
Ex |—D 4.96V / 100mA 0.7085W | 0.7163W
Vee Vstr Drain
By block disabling, |5 can cut down 35%
Vol Switching stop @burst mode of internal controller’s current consumption.
Vo™ — As a result, can save Pin at standby-mode. »
vee  vee |
Random JLILN
Ve P o X
Ves [3]- ¢ P— A PWM Gate
0.55v 2.5R : R Q driver
0.35V E = R ; — T
Block |7SOT| LLEB |
- (0]
disable _ e .
j—[[IGND
S Q
Ve P AOCP
Vee O vee good >>—R @ Vocp
< Swiching > t Vove O
disabled 5 13 “

PR |
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Reliability and Safety

The semiconductor devices and electrolytic capacitor may have the possibility of failure.
The opened or shorted parts can be found during assembly process.
—> For all these case, IC should protect other device and not be exploded itself.

D102
.ed parts ...

 High EsD O

Immunity g L | g g ESD

R104 —¥

108 (

ver1.0 2009110

et o _ | Feizeie o GER OLF OVR AGER 857 5D
(Open or short) - “ Protected by OCP, OLP, OVP, AOCP, OSP, TSD

15 FAIRCHILD
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Integrated Protections: OLP

OLP (Over Load Protection)

- Vig exceeds 3V, |y, current starts to charge Crg(5UA).
- Vg = 6V, switching operation is terminated
- T,, : the delay time for shutdown

VCC VCC

Isense

1y2= Cra X (V(t)-VI(ty) / logyay

L

-~V

t

1
Vit)-ViL).

fi2 = Cre + peay = 3HA V(L) =3V, V(l;) = 8V

'rDELA Y
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Integrated Protections: OSP

OSP (Output Short Protection)
- OSP is triggered when tyy <1.2us and Vg >1.6V.
- Together with AOCP, FPS is free from burnt out when
output is
in abnormal conditions.

Vce Vce

Gate
driver

+

On-time -
Detector

Ve>1.6V | | ton<l.2us Soft
" l Start i OSP_
triggering

["osp | >
OSsP

MOSFET Recrifier Tumn-off delay

T

Vib=1.6V

Minimum turm-on ti
1.2us
output short occurs

Output Short Waveforms

LeCroy|

|
|
!
e
|

' T More zoom in
—Vds

Vfb

u D
mA
250 MS g
1
36 X2= 199516us 1/aX= 1969 MHz
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Integrated Protections: OVP and AOCP

——— vas OVP (Over Voltage Protection)
[T T “‘\’"24*7\/ ********* Ve T - If Vcc exceeds 24V(typ.), IC quits the switching operation.
O - o - Automatically restart when Vcc go down and reach 12V.
Vib (Wide Vcc rating)
Ids - - Wide selection of Vcc diode and more flexibility on Vcc

circuitry is possible.

AOCP (Abnormal Over Current Protection)

- To prevent FPS™ power switch from extremely high di/dt, AOCP block is enabled when the preset voltage
across the sensing resistor is larger than the AOCP level. AOCP trigger

Zoom in

L.

R
. — 1
AQCP GHD il Vib
<—Q_D A\ A
24| las

. Abnormal Qver-Current Protection

| s —
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ESD Performance

Device Test Data [V] Reference Standard
FSDMO0365 HBM 2000 JEDEC
FSQ110 HBM 2000 JEDEC
FSQ311 HBM 2500 JEDEC
FSL Family HBM 5000 JEDEC
CDM 2000 JEDEC

* Note: The method uses every fresh sample for every test combination, while
the new one uses only one sample for all test combinations at a voltage step.

| R S R |
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Ruggedness Comparison: VDMOS vs. LDMOS

» Background
» Internal MOSFET of FPS™ power switch has the vertical structure MOSFET(VDMOS)
= Competitor A has the lateral structure MOSFET(LDMOS).
= Lateral structure is suitable for integration but not for obtaining high voltage ratings
meanwhile Competitor A’s solution is single chip design.
» Drain and source terminal of vertical structure are placed on the opposite sides of a wafer
so suitable for a high voltage devices.

= FPS™ solution has higher avalanched energy than competitors.

Integrated ~ Eas ~ Eas
Product Switch B.V |Rdosn(max)| using low current using high current
capability driver capability driver
FSGMO0565 VDMOS 650V 2.2ohm 135mJ 424mJ
Competitor A LDMOS 725V 2.3 o0hm 3.12mJ 3.67mJ

» VDMOS is much stronger breakdown point than LDMOS, so high avalanche
energy is guaranteed.

| s —
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Test Method for UIS and E,5: VDMOS vs. LDMOS

BVpg«

SN IA~—

Inductor

o g &

Voo Driver

VD[

Test Circuit

_ _ o Test Waveform
Unclamped inductive switching waveforms

» \Waveform shows the drain voltage and current when a single pulse is supplied at

the unclamped inductive load circuit.
Iy can be changed by the inductor load size, supply voltage (Vpp) and the gate pulse
width (tp).
= The shaded area of the avalanche region (t,,) shows the dissipation energy (E,s). Exg
can be calculated with the following equation.

BV
E as :ELL |A82 I
2 BVpss —Vbp
21 FAIRCHILD
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Test Waveforms: VDMOS vs. LDMOS

Vi FSLA .
(Internal VDMOS ) |

15.8A Sat - .
» 1A/div

L 200V/div | | 200V/div

wo NEETD |
1m0 (EET]
M0 By250M |

| M FSL1 |

(Internal VDMOS )

L_200\/dliv
- sovian MO WMETT
D 200vidiv 1Mo WEETT

D 1008w MO Hy:250M

weo 9 Tk @

Competitor A |
(Internal LDMQS )

(e /1.ea

10us/div |+

* Test condition :
VGS=10V, VDD=70V,
RG=500hm,
Driver=FQPF8N90C,
L=1mH

| * Test condition :
| VGS=10V, VDD=70V,

RG=500hm,
Driver=FGL35N120FTD,
L=1mH

e SRR |
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Comparison Table

BVDSS 650V, 700V, 800V 650V, 700V, 725V
VDMOS \Vertical Structure LDMOS Lateral Structure
-
Structure_ N )
Rel |ab| | |ty Informati )rn.bade P-body
enerally used _ Generally used
In MOSFET for High“oltde Devics for Low Voltage ngice
N* substrate
Strong at Breakdown condition Very Weak at Breakdown condition
(UniFET: Eas=400mJ) (Eas =4mJ)
Stand_by quer < 25mW~40mW at 265 VVAC /No Load <50mW~100mW at 265 VAC /No Load
Consumption
Secondary Short Abnormal OCP, Output Short Protection N/A
Protections

| RS SR |
23 Company Confidential FAIRCHILD
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Fairchild’s Value Added Solutions
FPS™ FSLx series
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FSL1 Series

U Description

The FSL1 integrates PWM & Sense FETs, designed for
high- performance Switch Mode Power Supplies
(SMPS) with minimal external components.

O Key Functions

*Avalanche Rugged Sense FET (650V, 700V, 800V)

 Standby Power <50mW at 265Vac, No-load

* Precision Fixed Operating Frequency with Frequency
Jittering for Attenuating EMI

* Internal High-Voltage Start-up and Built-in Soft Start

» Low Operating Current (1.8mA)

* Protections: OVP, OLP, OSP, AOCP, TSD with AR

* Adjustable Peak Current Limit

* Ruggedness for ESD Immunity

* Wide range Vcc voltage (24V)

O Package
2 oo [JKE Drain &, -
s b 0
5 Ve 8-DIP Drain "5 N
> > '|o'|
= Vs Drain — >
o =2 r
— Ipk Vstir T
—

No Creepage issue
UL Safety spec meet

25

U Block Diagram

Vee
2]

Drain

+
VEURLNBURB_ :ﬂ- 8v/12v o !

VSTR
_@_LIJ@
len

Vcc good Internal
:

Random
Frequency
Generator

Veg I:

19
4
A

lek [4

=

- OSC

JUILI

5 Q|
[>o R o ’

LEB

ld

T
On-time Soft
Detector | Start |

L1

T

ospP

< < <
Q Q
2

+
s Q
Sb >
t _ AOCP
¢ O Vce good R Q ocp
- TSD

i

1]GND

O Application Circuit
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FSL1x7MRIN for Home Appliance Single Platform

Q IC Block Diagram

0 Key Technology

 Avalanche Rugged Sense FET (700V)
« Start-up JFET (700V)

O Key Application [

* Input OVP protects Bridge Diode, Input Capacitor,
MOSFET
« Single platform for Domestic Model and Export Model

o e T e

ense
g e esistor
Q Product Line-up | T T o
* FSL117MRIN : Rdosn.max= 100hm _
* FSL127MRIN : Rdosn.max= 60hm U SMPS Design
* FSL137MRIN : Rdosn.max=40hm Input OVP trigger at 320VAC LA L B
« FSL156MRIN : Rdosn.max= 2.20hm g S
=t

7. Drain

IAircon Project|

R201
1%0

( o7 ) ROZS  pos  caos wa
. Ll j *a e A??F
|
it

1C30
W Fooe178

6. Drain

5. Drain

>
s
g

Low Voltage
High Voltage

16201 77
RTI l:m

— B & OB il . o
* Input OVF;[protect Input Capacitor, Bridge Diode & Flyback ﬁﬂOSFET

e
SEMICONDUCTOR®
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FSL2 Series

O Description

The FSL2 Series integrates PWM & Sense FETS,
designed for high- performance Switch Mode Power
Supplies (SMPS) with minimal external components.

O Key Functions

* Internal Rugged 650V SenseFET

* Precision Fixed Operating (67kHz)

* No-load Power Consumption:
<150mW at 265VAC w/o bias wind
<25mW with bias winding

* Frequency Jitter for attenuating EMI

* No Need for Auxiliary Bias Winding

» Low Under Voltage Lockout (UVLO)

« Ultra low Operating Current :0.3mA and FSL1 is 1.8mA)

* Various Protections: OLP, OVP, AOCP, TSD and LS
O Package

Drain
No Creepage issue
UL Safety spec meet

Drain

Drain

Low voltage
High voltage

Vstr

27

U Block Diagram

5 the -
driver

<]i i’—E]GND
- AOCP
REG Off

Q Application Circuit

LI
— [ H

Optional

hud
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FSL3 Series

U Description

The FSL3 series integrate PWM, MOSFET and Sense Resistor

and it is designed for high- performance Buck , Buck-Boost and
Non-Isolation flyback Switch Mode Power Supplies with minimal

external components.

O Key Functions

* No Bias winding option

* Green Mode Function in Light Load Range

* TCLD: typ 50ns (TLEB: typ. 200ns)

*No Load Standby consumption <125mW with non-bias winding

* No Load Standby consumption <25mW with bias winding
* | limit Adjustable for flexible OCP Design
» Multi level TSD for flexible load response
* OLP, OVP in Auto Restart mode (650msec sleeping time)

U FSL3 Series

Part Number Operating Junction  Package Packing Current Limit  Rps(on),max
Temperature
FSL306LRN -40C~125C DIP7 Rail 0.3A 18Q
FSL306LRQX -40C~125C PowerMLP |Tape&Reel 0.3A 18Q
FSL326LRN -40°C~125C DIP7 Rail 0.8A 6Q
FSL326LRQX -40C~125C PowerMLP |Tape&Reel 0.8A 6Q
FSL336LRN -40C~125C DIP7 Rail 1.1A 4Q
U Package

28

<

PowerMLP

0 Block Diagram

Sample Available in Q4, 2012

Vea |:4

LLLLL

Error Amplifier

1] eno

O Application Circuit

* Buck

Hv-DC I

INPUT T
¢

* Non-isolated flyback

+

1in

»l
Ll
.

HV-DC
IN

il

ol

al
3
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Design Support

Design Resource Center
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Fairchild’s Total Solution

_

Bridge Rectifier:

Bridge Rectifier PFC

Indoor/Outdoor Fan the

Motor Driver p(l)we r

franchise
|D-m|-||<:} |om|-|':‘} |WHG
SPM® smart power module l

High Voltage Gate Drivers (HVIC)

1HEr

T =0 )
lun-«»Hé.} 'm@ |an|3}

Compressor Driver / Discrete MOSFETs

/

PFC Controller and MOSFET

l P / "/! !
4

LED Driver
o 1- LED Drivers
repa| | R

ofefw]n
&

Isolated DC/DC

Bias for Controller

Synchronous Rectifier Controllers and MOSFET
Schottky Diodes

s
él !' Y/ %
V74
) .

FSL1x Series: Flyback Controller with Integrated MOSFET

30
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Power Supply Design Web-based Simulation Tool

http://www.fairchildsemi.com/design tools/power-supply-webdesigner/

Tesn | s | BON | Repor

s Solutions for Your Success™ 1 Pr0V|deS the

ww Power Supply WebDesigner - ) . : ;

o 2&, ] optlmlzed circuit
LT - diagram

Click on one of the following to begin: @

Primary-Side Regulated Secondary-Side Regulated
Flyback Converter Flyback Converter
up to 30W up to 100W

ESIHET s | ASTHEE

ER
e ) ;]n Eﬁ 2) Performance ]

il 1113

Simulations
Featuring FSEZ13x7 controller+FET Featuring FSGM & FSL series :
& FAN103 controller controller+FET : =
© 2011 Fairchild Sericonductor. All rights reserved (Version 1.0.2) F y—'T ~ [—]
=1 w=s | —

3) The optimum
result of
Bill of Material

| s —
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http://www.fairchildsemi.com/design_tools/power-supply-webdesigner/
http://www.fairchildsemi.com/design_tools/power-supply-webdesigner/
http://www.fairchildsemi.com/design_tools/power-supply-webdesigner/
http://www.fairchildsemi.com/design_tools/power-supply-webdesigner/
http://www.fairchildsemi.com/design_tools/power-supply-webdesigner/
http://www.fairchildsemi.com/design_tools/power-supply-webdesigner/

Demo Board for Customer Evaluation

« All FSL1x EVB were prepared for customer evaluation.
» Test report includes all test results and board information.

Input voltage | Rated output | Output voltage

5 c201 Reo1
N NC
oDl
1400 - =

Application Part No.

SV-2A
12V-0.6A

POF

SMPS FSL126MR 90-265Vac

ﬁan\c'?l{sear Evaluation FSL126MR 13.8W

Consumer Produet Liss.

FEB432-001 FSL126MR EVB Test
Report

FSL126MR 5V+12V
Green Mode Fairchild Power @wit~h rED2™™ N

e -
P ower | l POWer o anmnil FSL126MR 13.8W LlJ ower '
ke e g 126MR Tgﬁm'ﬂ“m Doc.Tite FEB232.001 BOM T — pfram:hise EvaluaSiy FSL126MR 13.8W U
Do Tiie FEE432-001 Function Test Report Instituted by = Somume e

. 4.1. Start up performance Componen oy Part Ho. Ster: 5 - - -
o os; joc.Title. FEB452-001 Function Test Report Inatituted b ES Kim
1. General Introduction & Spec.. «r sise & fu Losd Condion VPR WEE OS2 i = o fon Test Fep: I I
o Fi e TS 100K T T8 4.8. Standby Power Consumption
X 1 RI05
2. Functional Test Report.......... 1 B205
1 RI6 az500v | Doma | 12360v | ooma | 124207 | o0ma
o 57, 0maw 550.0mw 253 e
) 1 R207
3. PhOtOglaph .......................... 1 R208 sooav [ aoema | seazv [ z0ema [ seoav [a0ema | Seozv [ 206ma
1 F 120207 | ooma | 121307 | 0oma | 12210v | ooma | 12220v | eoma
- T o EEom 165 0m 10.0mwr stamw
4 SEhematiC I — 5002V | 10.1mA | S002¢ | 10.ama | s002v | 10.0mA
- - ! el 2oy | ooma | 1zoz0v | woma | 12esav | ooma | 1zesov | ooma
- o - NICE$ 5Q SCKES3 : FrioL o4Imw 103.0mW 1120mw 17.0mW
5 PCB la t B = Cemmic Capacitor 472P IRV +50-20% 1 el s002v | ooma | 5.002v | 0ama | 5e02v | ooma | so02v [ eoma
. YOUT e St i i (AC it s Ve VLD Bigh) = 1133 T 0805 MLOCXTR_+-10% 103D 50V 1 107 15107 | ooma | 1ieiov | Doma | 11E0v | ooma
| CHTVSZOOWHN)  CHE Vee|SiMivl  CHI:VIRVIN) A MSISOOMAM] s : 200mal S Zmsliy | OSOSMLECXTR. <107 1048 50 2 Clos 7 o X Homw
6. BOM Elecirolytic Capacitar 47u 50V 105°C ET Takycan C105
. L . - = ¥ ADows test result reprasents cnanging SV 10ad conaibion with no 10ad conartion of 12v output
4.1.2. 265Vac & Full Load Condition 1 [wwowxa  [Raweon  [cl05 e " e
-start 1 [we1s NCC Co01 C3
Startip fme Sat - B . . - standly power 36 decipacing load
) 8 v 5 T [EIseE SAMDGON | €305 C308
7. Transformer. ..o : . T Em
— B Y1 Capacitar 1029 250V ~-20% 1 CY301 it
—t— Inguctor DRAXS Subl 1 | TENDIG SENHUEL | LI01ALNA
_-/— Insucrar UUS.8 S0mH 1 [TeN0T SENHUEL | LFI00
S Transformer EF-25-H 142 1| TENG10 SENHUEL | T30l
A | ] et 00V m TIOTGTT DT6
(SRR P B R
- - Schorty Diods 3A/100V DO-N1AD EST Fairckld T201
o ‘Schortiy Diods 3A/60V DO-201AD NED Fairchild 202 nainan L
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Available Evaluation Board List for Order

Fairchild Switching
controller SISO SRRl frequency [kHZz]

Application

Output 1: 3.3V/0.2A
FSL106MR 6w Output 2: 15V/0A, 67 Flyback FEB429-001
Output 3: 20V/0.2A
Output 1: 3.3V/0.2A
FSL106HR 6W Output 2: 15V/0A 100 Flyback FEB430-001
Output 3: 20V/0.2A
Output 1: 5V/1.5A
FSL116HR 12.3W Output 2: 12V/0.4A 100 Flyback FEB431-001
Output 1: 5V/1.8A
FSL126MR 13.8W Output 2: 12V/0.4A 67 Flyback FEB432-001
FSL127H 10.2W 12V/0.8A 100 Flyback FEB353-001
FSL136MR |  17.2W Output: SV/2A, 67 Flyback FEB443-001
' Output 2: 12V/0.6A y
FSL137H 15W 5V/3A 100 Flyback FEB441-001
Output 1: 3.3V/0.15A, . .
(No bizéi?NVi\; ding)| _Output 2: 5V/0.15A (LDO output) 67 NOEI'SbOJSEO” FEB451-001
9 Output 3:15.75V/0.06A (LDO output) y
ESL206MR 5W SY/lA 67 Flyback FEB482-001
2.1W Output 1: 5V/0.06A, o7 Buck FER445.001
(No external bias) Output 2: 15V/0.12A
Output 1: 5V/0.06A,
2.1W Output 2: 15V/0.12A 67 Buck FEB440-001
2W 5V/0.4A 130 Flyback FEB257-001
FSQS00L 1.2W 12V/0.1A 130 Buck FEB273-001
FSL136MRT 23W Under preparing (EVB available) 67 Flyback
FSL138MRT 23W Under preparing 67 Flyback

| R S R |
33 FAIRCHILD

SEMICONDUCTOR®



Appendix

34

FAIRCHILD

SEMICONDUCTOR




FSLx Series Line-up

Specification

Part ID Package Max Output Power Protection Status
Open Frame

(85-265Vac) Watt

FSL176MRT TO220F-6L 650V 70W 67Khz OLP, TSD, AOCP, OVP, OSP Released
FSGMO0565R TO220F-6L 650V 60 W 67Khz OLP, TSD, AOCP, OVP, OSP Released
FSGMO0465R TO220F-6L 650V 48 W 67Khz OLP, TSD, AOCP, OVP, OSP Released
FSL136MRT TO220F-6L 650V 35 W 67Khz OLP, TSD, AOCP, OVP Released
FSL138MRT TO220F-6L 800V 3BW 67Khz OLP, TSD, AOCP, OVP Released
FSL156MRBN DIP8 650V 30 W 67Khz OLP, TSD, AOCP, OVP, OSP Released
FSL156MRIN DIP8 650V 30 W 67Khz Input OVP, OLP, TSD, AOCP, OVP, OSP Released
FSL126MRT TO220F-6L 650V 25W 67Khz OLP, TSD, AOCP, OVP Released
FSL128MRT TO220F-6L 800V 25W 67Khz OLP, TSD, AOCP, OVP Released
FSL146MRBN DIP8 650V 25 W 67Khz OLP, TSD, OVP Released
FSL137MIRN DIP8 700V 20w 67Khz Input OVP, OLP, TSD, AOCP, OVP, OSP ER Sample
FSL136HR DIP8/LSOP8 650V 20W 100Khz OLP, TSD, AOCP, OVP, OSP Released
FSL136MR DIP8 650V 20 W 67Khz OLP, TSD, AOCP, OVP, OSP Released
FSL126MR DIP8 650V 17 W 67Khz OLP, TSD, AOCP, OVP, OSP Released
FSL126HR DIP8 650V 17W 100Khz OLP, TSD, AOCP, OVP, OSP Released
FSL127MIRN DIP8 700V 17 W 67Khz Input OVP, OLP, TSD, AOCP, OVP, OSP ER Sample
FSL117MIRN DIP8 700V 14 W 67Khz Input OVP, OLP, TSD, AOCP, OVP, OSP Released
FSL116LR DIP8 650V 14 W 50Khz OLP, TSD, AOCP, OVP, OSP Released
FSL116HR DIP8 650V 14 W 100Khz OLP, TSD, AOCP, OVP, OSP Released
FSL106MR DIP8 650V 8w 67Khz OLP, TSD, AOCP, OVP, OSP Released
FSL106HR DIP8 650V 8w 100Khz OLP, TSD, AOCP, OVP, OSP Released
FSL206MR DIP8/LSOPS8 650V 7W 67Khz Brownout, OLP, TSD, AOCP, OVP Released
FSQ501L SOT223 700V 6W 130KHz OLP, TSD, OVP, OVP ER Sample
FSQ500N DIP8 700V 6 W 130KHz OLP, TSD, OVP, OVP Released
FSQ500L SOT223 700V 2W 130KHz OLP, TSD, OVP, OVP Released
- ERmerS
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FSLx Series Line-up

External function

Part Number Core Device Protections* SEEJES Standby pqwer
(external components) consumption
FSL136M/HR
FSL126M/HR L. .
FSL136MR OLP, OVF;,);‘?D, AOCP, No Currentlllmlt_ adjustable Under 50mW at 265Vac
FSL116L/HR (1 resistor)
FSL106M/HR
FSL206MRN/MRBN ; ;
FSL206MRN |OLP, OVP, TSD, AOCP Yes Brov_vn infout functlc_)n Under 25mW at 265Va_c
FSL206MRL (2 resistor & 1 capacitor) | (Under 150mW for self-bias)
FSL117MRIN OLP, OVP, TSD, AOCP, Input OVP
FSL156MRIN OSP (2 resistor & 1 capacitor)
FSL136MRT
FSL126MRT FSD176MRT OLP, OVP, TSD, AOCP No Under 40mW at 265Vac
FSL138MRT .
No external function
FSL128MRT
OLP, OVP, TSD, AOCP,
FSL176MRT OSP
FSQ500L FSQ500L OLP and TSD Yes No external function Under 60mW at 265Vac

(Under 250mW for self-bias)

* OLP : Over Load Protection, OVP : Over Voltage Protection, TSD : Thermal Shut Down Protection, AOCP : Abnormal Over
Current Protection, OSP : Output Short Protection
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FSLx Series Naming Rule
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“‘N”: DIP, T: TO-220

Protection Mode

"R" : Auto Restart, "L": Latch-mode
Frequency

"H" : 100KHz, "M" : 67KHz, "L" : 50KHz
Voltage Rating

"6" : 650V, "7" : 700V, "8":800V
Continuous Current Rating

"3":3A, "2":2A, "1":1A, "0":0.5A,
Generation

"1": 1st Gen, "2" : 2nd Gen,....

Segment
L: Low Power
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