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SEMMICOMNDIUICTOR®

High Power, Low Cost, Green Mode, Fairchild Power Switch (FPS™)

= Internal Avalanche Rugged Sense FET (650V)

=  50mW Under Standby Power Consumption at 265Vac, No-load Condition

=  Precision Fixed Operating Frequency with Frequency Modulation for Attenuating EMI

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

= Various Protections: Over Voltage Protection (OVP), Over Load Protection (OLP), Output
Short Protection (OSP), Abnormal Over Current Protection (AOCP), Internal Thermal
Shutdown Function with Hystere-sis (TSD)

=  Auto-Restart Mode

= Under Voltage Lockout (UVLO)

= Low Operating Current

» Adjustable Peak Current Limit

Maximum Output Power
230Vac £ 15% 85-265V

Adapter |Open Frame| Adapter |Open Frame
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Block Diagram

Burst block
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Low voltage High voltage

side side

Pin configuration
- No safety issue

Internal
650V Sense FET
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FAIRCHILD  Start up Sequence and Soft Start

SEMMICOMNDIUICTOR®
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Charge current through external Vcc
capacitor.

Start to Soft Start at 12V (Vcc)

Set Vcc : 13~15V When use aux. winding

To prevent Vcc fluctuation, Vcc capacitor
should be used enough value.
(10uF~47uF)

0

.

» Ve Must not drop
- below Veton

.
- Bias winding
! F voltage

Soft Start

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

- Typical soft start time: 15ms

—

) -

14

Initial start current limit value is 0.5*1 ,r i S am L e G s e
to establish output voltage linearly : 15.63ms

e
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EAIRCHILD  Burst Mode Operation

SEMMICOMNDIUICTOR®
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Switching stop @burst mode

3

To minimize power dissipation in standby mode
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* By block disabling, I, can cut down 35% of
internal controller’s current consumption.

 As aresult, can save Pin at standby-mode.
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o HILD  Burst Mode Operation -

SEMMICOMNDIUICTOR® ]0
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v !15ms !(f = 66.6Hz)
FE
» Standby Power

4.96V / OA 0.0421W 0.0413W 0.0440W 0.0452W
4.96V / 5mA los 0.075W 0.076W 0.079W 0.082W
4.96V / 10mA 0.110W 0.112wW
4.96V / 20mA 0.179W 0.184W
4.96V / 100mA 0.705W 0.704W 0.7085W 0.7163W

e

| _power

* Measurement after 1hr aging

franchise
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e Frequency Modulation s

SEMICONMDuUuCTOR
« To minimize EMI, FSL136MR adapts the frequency modulation function.
LeCroy/ LeCroy
vds
- r f r —
Erequency.distribution Ere ey distribution
: : Vds
= [P p— f |
S I ] ‘ “," ! .‘ I ” ________ I ‘
; (il Hid 11 11 AERGERERR | 1/ |||
«— 67kHZ +3kHz —» — 67kHz #+3kHz ——
min 63883929 kHz min B4.036035 kHz
e s
. £ seezed

status
status

B 85vac & Full Load  Bipel it B v ruion B

/ -This frequency modulation technique belongs to Fairchild
(No patent issue)

e - This frequency modulation allows to minimize EMI filter
Randomly Selected Frequency

and satisfy world-wide EMI requirement
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PAIRCHILD  OLP (Over Load Protection)

SEMMICOMNDIUICTOR®
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OLP

- Vig exceeds 3V, lygp,, current starts to charge Ceg(SUA).
- Vg = 6V, switching operation is terminated
- T4, : the delay time for shutdown

+
VSDD_-

6V

3V

Overload Protection

<

: A
t, ot
= Coe LIV A V(E) = 3V, Vity) = BV

IrD.E.L.»Q ¥
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EAaRcHILD  OSP (Output Short Protection)

SEMMICOMNDIUICTOR®

OSP

- OSP is triggered when toy <1.2us and Vg >1.6V.
- Together with AOCP, FPS is free from burnt out when output is
in abnormal conditions.

YEARS

_>
MSSEET RE?UT:F Tumn-off delay
Currem\ C;Ife"f .
. Vfb=1.6V
’ ) ; More zoom in
Vo T.2us d | ! = e !
output short occurs e ———————— . H———
2 ! — 1
Jn ——pELAY Ire ] 508nsec 4 s
o I E 3
Output Short WavefdOmn-time

Detector




rAIRGHLD OVP (Over Voltage Protection)
oD AOCP (Abnormal Over Current Protection)

OVP
- If Vcc exceeds 24V(typ.), IC quits the switching operation.

- Automatically restart when Vcc go down and reach 12V.
(Wide Vcc rating)

Ids - - Wide selection of Vcc diode and more flexibility on Vcc
circuitry is possible.

AOCP
- To prevent FPS from extremely high di/dt, AOCP block is enabled when the preset voltage across the sensing
resistor is larger than the AOCP level. AOQOCP trigger
\ leiey
| . Vds _
: Zoom in
| Ru| N vec |
hDCP<—ﬂ_DVM'1V” '—%ND g.. — n Vfb

-mmmm- 0
J—
e |
R — L 8




EaancHILD  Faster Current Limit Delay Time - T coumsid

SEMMICOMNDIUICTOR®

YEARS

Drain
------------------------------- {575}
VCC VREF
| osC nnn
o FB with EMI Attnuator L
Q
Ved PWM

S
> Gate |l
R Q driverT

and fsat turn on sequence

| i |Cruy
A—I—W"?!F 'Allimlt
__ﬂ_fwwﬂ i =50mA A PinLIM
. ] Previous FPS
| it @120Vdc,full load |
‘ FSL136MR
R
Vin
I I I I I
| | | | e

85Vac 130Vac 175Vac 220Vac 265Vac

The smaller T, the smaller Al ¢
= small A |, = NO need power compensate
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e EMI Test Result (Conduction) s

SEMMICOMNDIUICTOR®

50—\ : EN 55022 Vorage oniMains OP

TR | _EN55022 Vegage oniMains AV |

New Frequency Jittering
(FSL136MR, EVT1)

J_evel in nglV
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EN 55022 Vorage on/Mains QP
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OLD Frequency Jittering
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1 ESD Test Result

ESD Performance

vvvvv

Device Test Data [V] Reference Standard
FSDMO0365 HBM 2000 JEDEC

FSQ110 HBM 2000 JEDEC

FSQ311 HBM 2500 JEDEC
FSL136MR HBM 5000 JEDEC

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
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Test Circuit
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icati i Output voltage
Application FPS device Input voltage range Rated output power (Ratr:ad curre?lt)
5V-1.5A
SMPS FSL136 MR 85-265Vac 20w 11V-1 1A
L202
s Tio1 202
A ’ I’ EER2828 > jighpl o 11y, 114
, 1 10 J_ J_ €502
<erop sDzé) 2o o501 1000uF
R31
zgi;ggm S R105 R102 _L C104 . 1000uF Py
2 25V
1 €103 L 351k 56k 472
100u& 630V p1o1 12
40ov UF4007 J—;Sﬁ
) — Y\ .
IC101 ! 5V, 1.5A
: — FSL136MR -
‘1:8(010'2 2 Drai 1000uF
n vstr Drainf8 00,
275V Drain|7 |
I 4| Ipeak Drain|p | Cc107
LF101 A7uF 22
N 3Vbe\'DVCC L R203
b3
€105 1] ci06 D102 S 6.2k
c209 R204
100nF T 100nF ‘I' T 1N4007 coo0 R
c101 : . I
100nF =
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SEMMICOMNDIUICTOR®
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85Vac 110Vac 230Vac 265Vac

5V output 4931V 4931V 4931V 4931V

<100% Load>

12V output 11.075v | 79.00% 11.035V | 81.69% 10.990V | 84.49% 11.000V | 84.76%
5VIM.4A & 1MV 1A

input power 24 16W 23.31W 22.48W 22 42W

5V output 4931V 4.931V 4.931V 4.946V
<75% Load>

12V output 11.100V | 81.03% 11.075V | 82.88% 11.065V | 85.11% 11.070V | 85.12%
5V/1.05A & 11V/0.825A

input power 17.69W 17.2TW 16.81W 16.83W

5V output 4931V 4.931V 4.931V 4.962V
<50% Load>

12V output 11.106V | 82.84% 11.100V | 83.98% 11.105V | 84.75% 11.105V | 84.79%

5VI0.7A & 11V/0.55A
input power 11.54W 11.38W 11.28W 11.30W

5V output 4931V 4931V 4.931V 4.962V

<25% Load>
12V output 11.140V | 83.29% 11.145V | 84.05% 11.150V | 83.49% 11.150V | 82.95%
5V/0.35A & 11V/0.275A

input power 5.75W 5.70W 5.74W 5.79W

Average Power

___—--ﬁ nise




FAIRCHILD Transformer Specification

SEMMICOMNDIUICTOR®
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1. Electrical Specification.

. Spec. Remark
Inductance 1-3 1.10 mH £+ 10% 66 kHz, 1V R ®
Leakage 1-3 < 30 uH Max. Short all other pins
[ J
@

2. Winding Specification.

Pin (S — F) Winding Method

1 P1 (Np/2) | 3—2 0.259 39Ts Solenoid Winding

2 S1 (Nyyy) / 10—12 0.350*2 13Ts Solenoid Winding

3 S2 (Ng,) / 6—8 0.49*2 6Ts Space Winding

4 P1(Np/2) | 2—1 0.250 39Ts Solenoid Winding

5 S3 (Ny.) / 4—5 0.350 15Ts Center Solenoid Winding

N



FAIRCHILD Line-up of FSL Series =amer
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Maximum output power®
Ope e O e — Replaces Devices
Product number | PKG T be. lum | Rosonmax. ac—-o"m ac &
= Adapter® |Open frame| Adapter e Remark
frame®
FSL136MR 2157 | 40 19W 26W 14W 20W | PR ossarn
FSL126MR 1.5A 60 15W 21W 12w 1TW | T oessarn
-40 FSDLO0165(P2P)
FSL116LR 8DIP ~850C 1.2A 10Q 11W 16W 10W 14W FSQO165RN
FSL106HR 0.75A | 190 ow 13W 8W 10W v Al
FSL106MR 0.58A | 190 W 10W W 8w i
(1) The junction temperature can limit the maximum output power.
(2) 230Vac or 110/115Vac with doubler.
(3) Typical continuous power in a non-ventilated enclosed adapter measured 50°C ambient temperature.
(4) Maximum practical continuous power in an open-frame deign at 50°C ambient.
. Code S: FSL136MR (P10, 2009)
FSL126MR (P02, 2010)
< Note: FSL Naming Rule
FSL116LR (P12, 2009) - FSL1XX is the 1'st generation
FSL106HR (P02, 2010) - FSLX2XX will be 2'nd G in next time
FSL106MR (P12, 2009) -FSL116MR - M : 67Khz, 1: 1'st G, 1: 1A ,6: 650V , R: Auto-restart
H: 100kHz
L: 50kH

—SS——— ] ] =" iifciel)
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Thank you
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