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FSD210B, FSD200B
Green Mode Fairchild Power Switch (FPSTM)
Features
• Single Chip 700V Sense FET Power Switch for 7DIP
• Precision Fixed Operating Frequency (134KHz)
• FSD210B Consumes Under 0.1W at 265VAC & No Load 

with Advanced Burst-Mode Operation
• Internal Start-up Circuit
• Pulse-by-Pulse Current Limiting
• Over Load Protection (OLP)
• Internal Thermal Shutdown Function (TSD)
• Auto-Restart Mode
• Under Voltage Lockout (UVLO) with Hysteresis
• Built-in Soft Start
• Frequency Modultation for EMI Reduction
• FSD200B Does Not Require an Auxiliary Bias Winding

Applications
• Charger & Adapter for Mobile Phone, PDA & MP3
• Auxiliary Power for White Goods, PC, C-TV & Monitor

Related Application Notes
• AN-4137, 4141, 4147(Flyback) / AN-4134(Forward) / 

AN-4138(Charger)

Description
Each product in the FSD2x0B (x for 0, 1) family c onsists of
an integrated Pulse Width Modulator (PWM) a nd Se nse
FET, and is specifically designed for high perform ance off-
line Switch Mode Power Su pplies (SMPS) with  minimal
external components. Both dev ices are integrated high volt-
age power switching regulators which combine an avalanche
rugged Sense FET with a voltage mode PWM control block.
The in tegrated PWM c ontroller features inc lude: a fixed
oscillator with freque ncy modulation for red uced EMI,
Under Voltage Lock Out (UVLO) protection, Leading Edge
Blanking (LEB), an o ptimized gate turn-on/turn-off drive r,
Thermal Shut Down (TSD) protection and temperature com-
pensated prec ision current source s for lo op co mpensation
and fault protection circuitry. When compared to a discrete
MOSFET and controller or RCC switching conv erter solu-
tion, the FSD2x0B de vices reduc e total component c ount,
design size, weight while increasing efficiency, productivity,
and system reliability. Both devices provide a basic platform
that is well suited fo r the design of cost-ef fective flyback
converters.

Notes: 
1. T ypical continuo us power in a non-ventilated enclosed

adapter with sufficient drain pattern as  a heat s inker, a t
50°C ambient. 

2. Maximum practical con tinuous power in an open  frame
design with sufficient drain pattern as a heat sinker, at 50°C
ambient. 

3. 230 VAC or 100/115 VAC with doubler.

Typical Circuit

Figure 1. Typical Flyback Application for FSD210B

Figure 2. Typical Flyback Application for FSD200B

OUTPUT POWER TABLE

PRODUCT
230VAC ±15%(3) 85-265VAC

Adapter(1) Open 
Frame(2) Adapter(1) Open 

Frame(2)

FSD210B 5W 7W 4W 5W
FSD200B 5W 7W 4W 5W

FSD210BM 5W 7W 4W 5W
FSD200BM 5W 7W 4W 5W
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FSD210B, FSD200B
Internal Block Diagram

Figure 3. Functional Block Diagram of FSD210B

Figure 4. Functional Block Diagram of FSD200B

8

5

UVLO Voltage
Ref

H

Vstr

Vcc

Internal
Bias

L

Rsense
ILIM

S/S
3mS

4

1, 2, 3

7

OSC

S

R

Q

TSD

S

R

Q

LEB

OLP

Reset

A/R

DRIVER

Frequency
Modulation

5uA 250uA

Vck

Vth

SFET

Drain

GND

Vfb

VSD

VBURL/
VBURH

8.7/6.7V

IDELAY IFB

BURST

Rsense
ILIM

S/S
3mS

4

1, 2, 3

7

OSC

S

R

Q

TSD

S

R

Q

LEB

OLP

Reset

A/R

DRIVER

Frequency
Modulation

5uA 250uA

Vck

Vth

SFET

Drain

GND

Vfb

VSD

7V

8

5

UVLO
Voltage

Ref.

HV/REG

INTERNAL
BIAS

ON/OFF

Vstr

Vcc

IFBIDELAY

VBURL/
VBURH

BURST
2



FSD210B, FSD200B
Pin Definitions

Pin Configuration

Figure 5. Pin Configuration (Top View)

Pin Number Pin Name Pin Function Description
1, 2, 3 GND Sense FET source terminal on primary side and internal control ground.

4V fb

The feedback voltage pin is the inverting input to the PWM comparator and
it has a normal input level between 0.5V and 2.5V. It has a 0.25mA current
source connected internally while a capacitor and optocoupler are typically
connected externally. A feedback voltage of 4.5V triggers over load protec-
tion (OLP). There is a time delay while charging external capacitor Cfb from
3V to 4.5V using an internal 5uA current source. This time delay prevents
false triggering under trans ient conditions, but still allows the protection
mechanism to operate under true overload conditions.

5V cc

<FSD210B>
Positive supply voltage input. Although connected to an auxiliary transform-
er winding, current is supplied from pin 8 (Vstr) via an internal switch during
startup (see Internal Block Diagram section). It is not until Vcc reaches the
UVLO upper threshold (8.7V) that the internal start-up switch opens and de-
vice power is supplied via the auxiliary transformer winding.
<FSD200B>
This pin is connected to a storage capacitor. A high voltage regulator laid be-
tween pin 8 (Vstr) and this pin, provides supply voltage to the device during
startup and normal operation. The FSD200B eliminates the need for an aux-
iliary bias winding and associated external components.

7D rain

The drain pins are des igned to connect directly to the primary lead of the
transformer and are capable of switching a maximum of 700V for 7DIP and
670V for 7LSOP. Minimizing the length of the trace connecting these pins to
the transformer will decrease leakage inductance.

8V str

This pin connects directly to the rectified AC line voltage source for both the
FSD200B and FSD210B. 
For the FSD210B, at start up the internal switch supplies internal bias and
charges an external storage cap acitor placed between the Vcc pin and
ground. Once the Vcc reaches 8.7V, the internal switch is opened.
For the FSD200B, an internal high voltage regulator provides constant sup-
ply voltage.
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FSD210B, FSD200B
Absolute Maximum Ratings
(Ta=25°C, unless otherwise specified)

Thermal Impedance
(Ta=25°C, unless otherwise specified)

Note:
1. Free standing with no heatsink. / Measurement Condition : Just before junction temperature TJ enters into OTP.
2. Measured on the DRAIN pin close to plastic interface.
3. Soldered to 100mm2 copper clad.
4. Soldered to 300mm2 copper clad.
5. Without copper clad.

- all items are tested with the standards JESD 51-2, 51-3 (SOP) and 51-10 (DIP).

Characteristic Symbol Value Unit
Drain Pin Voltage

7DIP
VDRAIN 700 V

Vstr Pin Voltage VSTR 700 V
Total Power Dissipation PD 1.68 W
Drain Pin Voltage

7LSOP
VDRAIN 670 V

Vstr Pin Voltage VSTR 670 V
Total Power Dissipation PD 1.45 W
Supply Voltage

FSD200B
VCC 10 V

Feedback Voltage Range VFB -0.3 to VCC V
Supply Voltage

FSD210B
VCC 20 V

Feedback Voltage Range VFB -0.3 to VSTOP V
Operating Junction Temperature TJ Internally limited °C
Operating Ambient Temperature TA -25 to +85 °C
Storage Temperature TSTG -55 to +150 °C

Parameter Symbol Value Unit
7DIP

Junction-to-Ambient Thermal(1) θJA(3) 74.07 °C/W
θJA(4) 60.44 °C/W

Junction-to-Case Thermal(2) θJC 22.00 °C/W
7LSOP
Junction-to-Ambient Thermal(1) θJA(5) 86.02 °C/W
Junction-to-Case Thermal(2) θJC 27.72 °C/W
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FSD210B, FSD200B
Electrical Characteristics 
(Ta = 25°C unless otherwise specified) 

Note:
1. These parameters, although guaranteed, are not 100% tested in production
2. These parameter is derived from characterization

Parameter Sym bol Condition Min. Typ. Max. Unit
SENSE FET SECTION 
Zero-Gate-Voltage Drain Current IDSS VDS=560V, VGS=0V - - 100 µA

Drain-Source On-State Resistance RDS(ON)
Tj=25°C, ID=25mA - 28 32 

Ω
Tj=100°C, ID=25mA - 42 48 

Rise Time tr VDS=325V, ID=50mA - 100 - ns

Fall Time tf VDS=325V, ID=25mA - 50 - ns

CONTROL SECTION 
Switching Frequency fOSC Tj =25°C 126 134 142 KHz
Switching Frequency Modulation Range ∆fMOD Tj=25°C- ±4 -  KHz 
Maximum Duty Cycle DMAX VFB=3.5V 60 66 72 % 
Minimum Duty Cycle DMIN VFB=GND 0 0 0 % 

UVLO Threshold Voltage (FSD200B)
VSTART 6.3 7 7.7 V 
VSTOP After turn on 5.3 6 6.7 V 

UVLO Threshold Voltage (FSD210B)
VSTART 8.0 8.7 9.4 V 
VSTOP After turn on 6.0 6.7 7.4 V 

Feedback Source Current IFB V FB=GND 0.22 0.25 0.28 mA 
Internal Soft Start Time tS/S - 3 - ms 
BURST MODE SECTION 

Burst Mode Voltage
VBURH

Tj=25°C
0.58 0.64 0.7 V 

VBURL 0.5 0.58 0.64 V 
VBUR(HYS) Hysteresis - 60 - mV 

PROTECTION SECTION 
Peak Current Limit ILIM ∆i/∆t=150mA/us 0.275 0.320 0.365 A 
Current Limit Delay Time(1) tCLD Tj=25°C - 220 - ns 
Thermal Shutdown Temperature(1) TSD 125 145 160 °C
Shutdown Feedback Voltage VSD 4.0 4.5 5.0 V 
Leading Edge Blanking Time(2) tLEB 200 - - ns
Shutdown Delay Current IDELAY VFB=4.0V 3 5 7 µA 
TOTAL DEVICE SECTION 
Operating Supply Current (FSD200B) IOP (control part only),VCC=7V - 600 - µA 
Start-Up Charging Current (FSD200B) ICH V CC=0V - 1 1.2 mA 
Operating Supply Current (FSD210B) IOP (control part only),VCC=11V - 700 - µA 
Start-Up Charging Current (FSD210B) ICH V CC=0V - 700 900 µA 
Vstr Supply Voltage VSTR V CC=0V 20 - - V 
Vcc Regulation Voltage (FSD200B) VCCREG -7 - V 
5



FSD210B, FSD200B
Comparison Between FSDH565 and FSD210B

Function FSDH565 FSD210B FSD210B Advantages
Soft-Start not applicable 3ms • Gradually increasing current limit 

during soft-start further reduces peak 
current and voltage stresses

• Eliminates external components used 
for soft-start in most applications

• Reduces or eliminates output 
overshoot

Switching Frequency 100KHz 134KHz • Smaller transformer
Frequency Modulation not applicable ± 4KHz • Reduced conducted EMI
Burst Mode Operation not applicable Built into controller • Improves light load efficiency

• Reduces power consumption at no-
load

• Transformer audible noise reduction
Drain Creepage at 
Package

1.02mm 3.56mm DIP
3.56mm LSOP

• Greater immunity to arcing provoked 
by dust, debris and other contami-
nants
6



FSD210B, FSD200B
Typical Performance Characteristics (Control Part)
(These characteristic graphs are normalized at Ta = 25°C)

Switching Frequency (fOSC) vs. Ta Operating Supply Current (IOP) vs. Ta

Peak Current Limit (ILIM) vs. Ta  Feedback Source Current (IFB) vs. Ta

Stop Threshold Voltage (VSTOP) vs. Ta

0.0

0.2

0.4

0.6

0.8

1.0

1.2

-25 0 25 50 75 100 125

Temperature (℃)

N
o
rm

a
liz

e
d

0.0

0.2

0.4

0.6

0.8

1.0

1.2

-25 0 25 50 75 100 125

Temperature (℃)

N
o
rm

a
liz

e
d

0.0

0.2

0.4

0.6

0.8

1.0

1.2

-25 0 25 50 75 100 125

Temperature (℃)

N
o
rm

a
liz

e
d

0.0

0.2

0.4

0.6

0.8

1.0

1.2

-25 0 25 50 75 100 125

Temperature (℃)

N
o
rm

a
liz

e
d

0.00

0.20

0.40

0.60

0.80

1.00

1.20

-25 0 25 50 75 100 125

Temperature (℃)

N
o
rm

a
liz

e
d

0.00

0.20

0.40

0.60

0.80

1.00

1.20

-25 0 25 50 75 100 125

Temperature (℃)

N
o
rm

a
liz

e
d

Start Threshold Voltage (VSTART) vs. Ta
7



FSD210B, FSD200B
Typical Performance Characteristics (Continued)
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FSD210B, FSD200B
Functional Description

1. Startup  : At startup, the internal  high voltage curren t
source  supplies the internal bias and  char ges the  exte rnal
Vcc capacitor as shown  in Figure 7. In the case of the
FSD210 B, whe n Vcc re aches  8.7V th e device starts
switchi ng and the internal hi gh voltage curren t sou rce is
disabled. The dev ice is in n ormal operat ion provi ded that
Vcc do es no t dro p be low 6.7 V. Aft er start up the bias is
supplied from the auxiliary transformer winding. In the case
of FSD200B, An internal high voltage regulator (HV Req.)
located between Vstr pin and Vcc pin regulates the Vcc to be
7V and supplies operating current, thus FSD200B needs no
auxiliary bias winding.

Figure 6. Internal Startup Circuit

Figure 7. Charging Vcc Capacitor through Vstr

Calculating the Vcc capacitor is an important step to design
with the FS D200B/210B. At initi al st art -up in  the both
devices, the maximum value of start operating  current
ISTART is abou t 100uA, which supplies cu rrent to UVLO
and V ref Blocks. The  cha rging  current I Vcc  of  the Vc c
capacitor is equal to ISTR - 100uA . After Vcc re aches the
UVLO start voltag e onl y the bias windi ng suppl ies Vcc
current to device. When the bias winding voltage is not suffi-
cient, the Vcc level decreases to the UVLO stop voltage. At
this time Vcc oscillates. In order to prevent this oscillation it
is recommended that the Vcc capacitor be chosen to have the
value between 10uF and 47uF.

2. Feedback  Control : The FSD2 00B/210B are vol tage
mode controlled devices as shown in Figure 8. Usually , an
opto-coupler and KA431 type voltage reference are used to
implement the feedbac k network. The feedback voltage is
compared with an intern ally generated sawtooth waveform.
This dire ctly con trols the  duty cy cle. Wh en the KA4 31
reference pin voltage exceeds the internal reference voltage
of 2.5V, the optocoupler LED current increases, the feedback
voltage V fb is pulled  down an d it re duces the du ty cy cle.
This will h appen when the  input vo ltage in creases o r the
output load decreases.

Figure 8. PWM and Feedback Circuit

3. Leading Edge Blanking (LEB) : At the instant the inter-
nal Sense FET is turned on, the primary side capacitance and
secondary side rec tifier diode reve rse rec overy typic ally
cause a high current spike through the Sense FET. Excessive
voltage across the Rsense resistor leads to incorrect feedback
operation in the current mode PWM control. To counter this
effect, the FPS employs a leading edge blanking (LEB) cir-
cuit. This circuit inhibits the PWM compa rator for a short
time (tLEB) after the Sense FET is turned on.
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FSD210B, FSD200B
4. Protection Circuit : The FSD200B/210B have 2 self-
protec tion  fu nct ions :  ov er lo ad p rotecti on  (OLP) an d
thermal shu tdown (TSD). Because these protectio n circuits
are fu lly integrated inside the IC without external com po-
nents, the reliabili ty is improved without increasing  cost.
Once a fault con dition occurs, switching is terminated and
the Sense FET remains off. This cau ses Vcc to  fall. When
Vc c re ac hes the UVLO  stop vo ltage  VST OP  (6.7V -
FSD210B, 6V -FSD200B), the prot ection is reset and the
inte rna l hig h vo lta ge cu rre nt so urce  ch arges the  Vc c
capacitor v ia the Vstr p in. When V cc reach es the  UVLO
start vo ltage VSTART (8.7V-FSD210B, 7V-FSD200B), the
device  resu mes its norma l opera tion. In this manner , the
auto-restart can alternately en able and disable the switchin g
of the power Sense FET un til the fau lt con dition is elim i-
nated.

Figure 9. Protection Block

4.1 Over Load Protection (OLP) : Overload is defined as
th e loa d curre nt ex ceeding a pre-set level due to  an
unexpected event. In  th is sit uation, the protection c ircuit
should be activated in order to protect the SMPS. However,
even when th e SMPS is o perating normally, the over load
prote ction (OLP) ci rcuit ca n be activated during  the load
transition. In  order to avoid thi s undesired op eration, the
OLP circuit is designed to be activated after a specified time
to determine whether it is a transient situation or an overload
situatio n. In co njunction  with  the Ipk current limit pin (if
used) the current mode feedback path would limit the current
in the Sense FET wh en th e maximum PWM d uty cycle is
attained. If the output consumes more than this maximum
power, the output voltage (Vo) decreases below its rating
voltage. This reduces the current through the opto-coupler
LED, which also reduces the opto-coupler transistor current,
thus increasing the feedback voltage (VFB). If VFB exceeds
3V, the feedback input diode is blocked and the 5uA current
source (I DELAY) starts to charge Cfb slowly up t o Vcc. In
this condition, VFB increases until it reaches 4.5V, when the
switching operation is terminated as shown in Figure 10. The
shutdown delay time is the time required to charge Cfb from
3V to 4.5V with 5uA current source.

Figure 10. Over Load Protection (OLP)

4.2 Therma l Shu tdown (TSD) : The Sens e FET and the
control IC are integrated, making it easier for the control IC
to d etect th e temp erature of the  Sen se FET . Wh en the
te mp eratu re e xce ed s a pproximate ly 14 5°C, th erma l
shutdown is activated. 

5. Soft S tart  :  FSD200B/210B has an i ntern al soft start
circuit that gradually increases current throug h the Sense
FET as shown in Figure 1 1. The soft start time is 3msec in
FSD200B/210B.

Figure 11. Internal Soft Start
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FSD210B, FSD200B
6. Burst operation : In order to minimize the power dissi-
pation in standby mode, the FSD200B/210B enter burst
mode operation. As the load decreases, the feedback voltage
decreases. The device automatically enters burst mode when
the fe edback voltage dro ps below V BURL(0.58V). At this
point switching st ops and  the output voltages start to drop.
This ca uses th e fee dback vo ltag e to rise. Once is pa sses
VBURH(0.64V) switching starts again. The feedback voltage
falls and the process repea ts. Burst mode  operation alter-
nately enables and disables switching of the power MOSFET
to reduce the switching loss in the standby mode. 

Figure 12. Burst Operation Function

7. Frequency Modulation  : Modulatin g the switc hing fre-
quency of a sw itched power su pply can  reduce EMI by
spreading the energy over a wide r frequency range than the
bandwidth measured b y the EMI test e quipment. The
amount of EMI reduc tion is direc tly related to the depth of
the reference frequency. As can be seen in Figure 13, the fre-
quency c hanges from 130K Hz to  138KH z in 4 ms for the
FSD200B/210B. Frequency modulation allows the use of a
cost effective inductor instead of an AC input mode choke to
satisfy the requirements of world wide EMI limits.

Figure 13. Frequency Modulation Waveform

Figure 14. FSDH0165 Full Range EMI scan(100kHz, no 
Frequency Modulation) with charger set

Figure 15. FSD210B Full Range EMI scan(134kHz, with 
Frequency Modulation) with charger set

VFB

Vds

0.58V
0.64V

Ids

Vo
Voset

t

OSC

4
Vfb

S

R

Q GATE
DRIVER5uA 250uA

0.64V
/0.58V

on/off

FSD2xxB
Burst Operation Block

ts
fs=1/ts

134kHz
138kHz

130kHz

4ms t

Drain
Current

Frequency(MHz) 

A
m

pl
itu

de
(d

B
µV

)

CISPR22Q(PK) CISPR22A(AV)

A
m

pl
itu

de
(d

B
µV

)

Frequency(MHz) 

CISPR22Q(PK) CISPR22A(AV)
11



FSD210B, FSD200B
Application Tips

1. Methods of Reducing Audible Noise

Switching mode p ower conv erters ha ve elec tronic and
magnetic components, which generate audib le noises when
the operatin g frequency is in the ra nge of 20~20,000 Hz.
Even though they  operate above 20 kHz, they can make
noise depe nding on the  load conditio n. De signers can
employ se veral method s to reduc e these noises. Here a re
three of these methods:

Glue or Varnish 

The most common  method involves using glue or varnish
to tighten magnetic components. The motion of core, bobbin
and coil and the chatte ring or magnetostriction of core can
cause the transformer to produ ce audible noise. Th e use  of
rigid glue  and v arnish helps reduce  the transformer noise.
But, it also ca n crac k the  core. This is bec ause sudden
changes in the ambient temperature cause the core and the
glue to expand or shrink in a different ratio according to the
temperature.

Ceramic Capacitor 

Using a film  capacitor instead of a ce ramic capacitor as a
snubber capacitor is another noise reduction solution. Some
dielectric materials show a piezoelectric effect depending on
the electric fie ld intensity. Henc e, a snubber capacitor
becomes on e o f the most significant sources of audible
noise. It is considerable  to use a zener clamp circuit instead
of an RCD snubber for highe r ef ficiency as well as lower
audible noise. 

Adjusting Sound Frequency

Moving the fundamental frequency of noise out of 2~4 kHz
range is the third method. Generally, humans are more sensi-
tive to noise in the range of 2~4 kHz. When the fundamental
frequency of noise is located in this range, one perceives the
noise as louder although the noise intensity level is identical.
Refer to Figure 16. Equal Loudness Curves.

When FPS acts in Bu rst mode and the Burst operation is
suspected to be a source of noise, this method may be help-
ful. If the freque ncy of Burst mo de ope ration lies in the
range of 2~4 k Hz, a djusting fee dback lo op can shift the
Burst operation frequency. In order to reduce the Burst oper-
ation fre quency, inc rease a  feedba ck g ain c apacitor (CF),
opto-coupler supply resistor (R D) and  feedba ck c apacitor
(CB) and decrease a feedback gain resistor (RF) as shown in
Figure 17. Typical Feedback Network of FPS.

Figure 16. Equal Loudness Curves

Figure 17. Typical Feedback Network of FPS

2. Other Reference Materials

AN-4134: Design Guidelines for Off-line Forward Convert-
ers Using Fairchild Power Switch (FPSTM)

AN-4137: Design Guidelin es for Of f-line Flyback Convert-
ers Using Fairchild Power Switch (FPS)

AN-4138: Design Considerations for Battery Charger Using
Green Mode Fairchild Power Switch (FPSTM)

AN-4140: Transformer Des ign Consideration for Of f-line
Flyback Converters using Fairchild Power Switch
(FPSTM)

AN-4141: Troubleshooting and D esign T ips for Fairchild
Power Switch (FPSTM) Flyback Applications

AN-4147: Design Guidelines for RCD Snubber of Flyback

AN-4148: A udible N oise Reduction T echniques for FPS
Applications
12



FSD210B, FSD200B
Typical Application Circuit - 1

Features
• High efficiency (>67% at Universal Input)
• Low zero load power consumption (<100mW at 240Vac) with FSD210B
• Low component count 
• Enhanced system reliability through various protection functions 
• Internal soft-start (3ms)
• Frequency Modulation for low EMI

Key Design Notes
• The constant voltage (CV) mode control is implemented with resistors R8, R9, R10 and R11, shunt regulator U2, feedback 

capacitor C9 and opto-coupler U3. 
• The constant current (CC) mode control is designed with resistors R8, R9, R15, R16, R17 and R19, NPN transistor Q1 and 

NTC TH1. When the voltage across current sensing resistors R15,R16 and R17 is 0.7V, the NPN transistor turns on and the 
current through the opto coupler LED increases. This reduces the feedback voltage and duty ratio. Therefore, the output 
voltage decreases and the output current is regulated. 

• The NTC(negative thermal coefficient) resistor is used to compensate the temperature characteristics of the transistor Q1.
• The zener diodes (ZD1, ZD2) are used to bypass the ESD or surge.

1. Schematic

Application Output power Input voltage Output voltage (Max current)

Cellular Phone Charger 3.38W Universal input (85-265Vac) 5.2V (650mA)
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FSD210B, FSD200B
2. Transformer Schematic Diagram

3. Winding Specification

4. Electrical Characteristics

5. Core & Bobbin
Core : EER1616 
Bobbin : EER1616

CORE :  EE1616
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5.

 Pin(S → F) Wire Turns Winding Method 

W1 1 → 2 0.16φ×1 99 Solenoid winding 

Insulation : Polyester Tape t = 0.025mm, 2Layers 

W2 4 → 3 0.16φ×1 18 Center Solenoid winding 

Insulation : Polyester Tape t = 0.025mm, 2Layers 

W3 1 → open 0.16φ×1 50 Solenoid winding 

Insulation : Polyester Tape t = 0.025mm, 3Layers 

W4 8 → 7 0.40φ×1 9 Solenoid winding 

Insulation : Polyester Tape t = 0.025mm, 3Layers 

 P in  S p e c .  R e m a r k  

In d u c ta n c e  1 － 2  1 .6  m H  1 k H z ,  1 V  

L e a k a g e  1 － 2  5 0  u H  
3 ,4 ,7 ,8  s h o r t  
1 0 0 K H z ,  1V  
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FSD210B, FSD200B
Typical Application Circuit - 2

Features
• Non-Isolation Buck converter
• Low component count 
• Enhanced system reliability through various protection functions 

Key Design Notes
• The output voltage(12V) is regulated with resistors R1, R2 and R3, zener diode D3, the transistor Q1 and the capacitor C2. 

While the FSD210B is off, diodes D1 and D2 are on. At this time the output voltage 12V is sensed by the feedback 
components listed above. 

• R 680K is used to prevent the OLP(over load protection) at startup.
• R 8.2K is a dummy resistor to regulate output voltage in light load. 

1. Schematic

Application Output power Input voltage Output voltage (Max current)

Non-Isolation Buck 1.2W
DC 120 ~ 375V

(for Universal Input)
12V (100mA)
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FSD210B, FSD200B
Package Dimensions

7-DIP
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FSD210B, FSD200B
Package Dimensions (Continued)

7-LSOP
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FSD210B, FSD200B
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LIFE SUPPORT POLICY 
FAIRCHILD’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES 
OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD SEMICONDUCTOR 
CORPORATION.  As used herein:

1. Life support devices or systems are devices or systems 
which, (a) are intended for surgical implant into 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 
reasonably expected to result in a significant injury of the 
user.

2. A critical component in any component of a life support 
device or system whose failure to perform can be 
reasonably expected to cause the failure of the life support 
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com

DISCLAIMER
FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY 
PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY 
LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER 
DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

Ordering Information

Product Number Package Marking Code BVDSS fOSC RDS(ON)
FSD210B 7DIP FSD210 700V 134KHz 28Ω
FSD200B 7DIP FSD200 700V 134KHz 28Ω

FSD210BM 7LSOP FSD210 650V 134KHz 28Ω
FSD200BM 7LSOP FSD200 650V 134KHz 28Ω
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