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Green Mode Fairchild Power Switch (FPS™)

Features

m Internal Avalanche Rugged 700V SenseFET

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

m Precision Fixed Operating Frequency, 100kHz
Internal Start-up Circuit and Built-in Soft-Start

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

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

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

Applications

m Auxiliary Power Supply for PC and Serve

® SMPS for VCR, SVR, STB, DVD & DVCD Piay
Printer, Facsimile & Scanner

m Adapter for Camcorder

Related Application Notes

® AN-4134: Desian Cuidennes jor Offdine =orward
Convericrs Uclig Falichild Power Switch (FRS™

m AN 4137: Design Guidelines for Sif-line Flyback
—onveriars Lsing Fairchiid Power Switch (FPS™)

B AN-4141 Trcubleshooting and Resiari Tips for
Fairchi' Power Switch (FPS™) Flyback-Appiications

® AN 1147: Desian Guidelines for RCD Snubkber of
Flyback

m AN-4148: Audible Noise Reauciiar Techniques for
FPS™ Applications

Description

The FSQO0170RNA, and FSQ0270RNA, consists of an
integrated current mode Pulse Width Modulator (PWM)
and an avalanche-rugged 700V Sense FET. It is
specifically designed for high pcitormance off-line
Switch Mode Power Supplies (SMPS) with minimal
external components. The integiated FVW/M controller
features include: a fixed freguency (oncrating-asciilator,
Under-Voltage Lcckout (UVLO)- piotection, leading
Edge Blanking (LEB). an uptimizcd gate turn-on/turn-off
driver, Therma!  Shuidowir (TSD) protection, and
temperatuic coinpensaized precisior current sources for
looj 1peication anid fault protection circuitry.

Compaiad to o discrete MOSFET and controller-or RCC
swiiching converter solution, the FSQQ170RNA, and
FSCU270RNA reduces total component count, design
size, and-weight while iricreasing efficiency, productivity,
and _systern reliakility. These-dsvices provide a basic
platform: that is we!l suited-far ine design of cost-effective
flyback converiers, as-in 2C auxiliary power supplies.

Ordering Information

Product Number Package Marking Code BVpss fosc Rbs(oN) (MAX.)
FSQO170RNA 8DIP QO170RA 700V 100kHz 110
FSQO0270RNA 8DIP QO0270RA 700V 100kHz 7.2Q

FPS™ is a trademark of Fairchild Semiconductor Corporation.
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Application Diagram
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Figure 1. Typical Flyback Application
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Output Power Table(?

230V ¢ +15%@ ' 95-265Vc
Product 3 5 —3 s 7
Adapter( ) Open Frame L Adzioter® Open Frame®
FSQO0170RNA 14W 20 9w 13w
FSQO0270RNA 17w W | 1TW. 16w/

Notes:
1. The maximum output power can be limited by j.nction t¢imperature.
2. 230 Vpc or 100/115 V¢ with doubler.

3. Typical continuous power in a non-ventilaica ¢ 2d adapter-with sufficient drain paitein as a heat sink, at 50°C
ambient.

4. Maximum practical continuous power iri «n cpen-frame design with sufficient draiin pattern as a heat sink, at 50°C
ambient.

Internal Blocl Diagram
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Figure 2. Internal Block Diagram
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Pin Definitions

Pin Configuration

GND D
Vee D
FB D

[ v

str

AR
FSQOX70RNA Rev. 1.00

Figure 3. Pin Configuration (Top View)

Pin #

Name

Lesciintior

1

GND

Ground. SenseFET<“ource wimina!l on primary side and <internal control
ground.

Power Supgply. Positive cupply voltage input. Althotict connected to'an aux-
iliary transiarmer winding, current.is-supplied from pin 5 (Vi) via an internal
switch during start-up, see Figure 2/ Itis nstuniil V¢ reaches the UVLO upper
threshoid (120) that the internal start-uu switch cpens.and device power is
Supplied via tric auxiliary vransforrier wiriding

B

Feedback. The feedback voitage pin is the non-inverting input to the PWM
coriparator. It has'a 0.9mA current source connected internally while a capac-
1o and-opto-coupler are typically connected externally. A feedback voltage of
6V triggers overldad protecticn (OLLF). There is a time delay while charging ex-
ternial capaciter Cpg from 3V to 6V using an internal 5pA current source. This
time delay prevents false triggering under transient conditions, but still allows
the protection mecharism to operate under true overload conditions.

Feak CurrentLimit. This pin adjusts the peak current limit of the SenseFET.
The 0.9mA feedback current source is diverted to the parallel combination of
an-internal 2.8kQ resistor and any external resistor to GND on this pin. This
determines the peak current limit. If this pin is tied to V¢ or left floating, the
typical peak current limit is 0.8A (FSQ0170RNA), 0.9A (FSQ0270RNA).

Start-up. This pin connects to the rectified AC line voltage source. At start-up,
the internal switch supplies internal bias and charges an external storage ca-
pacitor placed between the V¢ pin and ground. Once the V¢ reaches 12V,
the internal switch is opened.

Drain

SenseFET drain. High-voltage power SenseFET drain connection.

Drain

SenseFET drain. High-voltage power SenseFET drain connection.

Drain

SenseFET drain. High-voltage power SenseFET drain connection.
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Absolute Maximum Ratings

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be
operable above the recommended operating conditions and stressing the parts to these levels is not recommended. In
addition, extended exposure to stresses above the recommended operating conditions may affect device reliability.
The absolute maximum ratings are stress ratings only

Symbol Characteristic Value Unit
VDRAIN Drain Pin Voltage 700 \%
VsTr Vstr Pin Voltage 700 \Y
) 5 FSQO0170RNA 4
Ipm Drain Current Pulsed®) A
FSQ0270RNA 8
. 6 FSQO0170RNA 50
Eas Single Pulsed Avalanche Energy( ) mJ I
FSQ0270RNA 140
Vee Supply Voltage 20 Y
Veg Feedback Voltage Range 0 Voe v
Pp Total Power Dissipation w
T, Operating Junction Temperature Internally limited °C
Ta Operating Ambient Temperature -25t0+85 °C
Tsta Storage Temperature -850 +150 G
Notes:
5. Non-repetitive rating: Pulse width is limited by tiaximurii junction temperature.
6. L = 51mH, starting Tj = 25°C.
Thermal Impedance
Ta = 25°C, unless otherivise specifiea. Al items are fested with the standaras. JESD 51-2 and 51-10 (DIP).
Symbol | Parametel Value Unit
0, J_Ju tion-to-Ambierit Thermal Resistance(” 80 °C/IW
- unction-10-Case Thermal-Resistance® 20 °C/W
Junction-to-Top Thiermal Resistance(® 35 °C/W

S

Notc

7. Frec standing with no{ieatsink; without copper clad.

(Measurement Condition - Just-before junction temperature T, enters into OTP.)
8. Measuied on the DRAIN piin ciose to plastic interface.
9. Measured on the PKG iop surface.
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Electrical Characteristics
Ta = 25°C unless otherwise specified.

Symbol Parameter Condition ‘ Min. ‘ Typ. | Max. ‘ Unit
SenseFET Section@©)
VDS =700V, VGS =0V 50
Ibss Zero-Gate-Voltage Drain Current Vpg = 560V, Vgg = 0V, 200 A
Tc =125°C
Drain-Source FSQO0170RNA 8.8 11
R On-State Vgs =10V, Ip = 0.5A Q
PSON | B esistance@) FSQO270RNA | ©° b 60 | 7.2
. FSQO0170RNA SU
Ciss Input Capacitance —
FSQO0270RNA 50
. FSQO170RNA | V.c =0V, Vhe = 25V 2
C Output Capacitance Gs ' DS ’ - — ok
oss put~-ap FSQO0270RNA | f=1MHz # 38 \J) "
N Reverse Transfer FSQO170RNA A 10
RSS Capacitance FSQO0270RNA 17
_ FSQO170RNA h REEEP;
td(on) Turn-On Delay Time —)- N\
FSQO0270RNA 20
- FSQO170R! A 4 |
t Rise Time &N ——
FSOQ027CNA 15
—  — V5 =350V, in = 1.0A <L\ ns
t Turn-Off Delay Ti & . 30
urn- elay Time ———— 3 ——
d(efh Y ' 00. 70RNA 55
i FSOD170RNA 10
t Fall Time —
FEQ0270RNA 25
Control Section
fosc witchina Fi ey 92 100 108 KHz
Afosc | Switching Frequency Variation®? “2E°C L T <85°C 5 | £10 %
Uma. Maxiiium Duty Cycie Measured at 0.1 X Vpg 55 60 65 %
Dwvin Miinimum Duty Cycle 0 0 0 %
Y T . Veg = GND 11 12 13
UVLO Threshold Voltage \%
VSTOP VFB =GND 7 8 9
'FB Feedback Source Current Veg = GND 0.7 0.9 11 mA
ts/s Internal Scft-Start Time(10) Vg = 4V 10 ms
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Electrical Characteristics (Continued)
Ta = 25°C unless otherwise specified.

10. These parameters, @/inough gue!
11. Pulse test: Pulsa wicih < 3001s, duty < 2%.

Symbol Parameter Condition . ‘ Typ. | Max. ‘ Unit
Burst-Mode Section
VBURH 0.6 0.7 \
VBURL Burst-Mode Voltage T;=25°C 0.4 0.5 \
VBUR(HYS) 200 300 mv
Protection Section
o FSQO170RNA | di/dt = 170mA/us 0.80 | 0.90
ILm Peak Current Limit - A
FSQO270RNA | di/dt = 200mA/us 0 1.01
telp Current Limit Delay Time(1?) 500 ns
Tsp Thermal Shutdown Temperature(1?) 25 | 100 K °C_|
Vgp Shutdown Feedback Voltage 6.0 65 | 'V
Vovp Over-Voltage Protection 19000 \Y
IDELAY Shutdown Delay Current Vg = 4V h 50 ya 6.5 pA
teB Leading Edge Blanking Time(?) h . ns
Total Device Section A @
. Ul > I N\
or | oy Sl e o= e m
. Vee=ov, KAN\Y
IcH Startup Charging Current R;;R<106‘(SL (12) | 065 | 1.00 mA
VsTR Vg Supply Voltage A Q ‘/CC‘:_(:/ ) 24 \Y
Notes:

=d, are not 100% tested iri prodaction.

12. RgtRr is coriiiected betweendiie rectifiec AC line voltage source.and VSTR pin.

© 2006 Fairchild Semiconductor Corporation
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Typical Performance Characteristics (Control Part)
These characteristic graphs are normalized at Tp= 25°C.
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Figure 8. Start Threshold Voltage (VstarT) VS- Ta Figure 9. Stop Threshold Voltage (Vstop) VS. Tp

© 2006 Fairchild Semiconductor Corporation
FSQO0170RNA, FSQ0270RNA Rev. 2 7

www.fairchildsemi.com



Typical Performance Characteristics (Continued)
These characteristic graphs are normalized at Tp= 25°C.

Figure 12 Peak Current Limit (1, ) vs. T;
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Functional Description

1. Startup: In previous generations of Fairchild Power
Switches (FPS™), the Vg, pin required an external
resistor to the DC input voltage line. In this generation,
the startup resistor is replaced by an internal high-
voltage current source and a switch that shuts off 10ms
after the supply voltage, Vcc, goes above 12V. The

source turns back on if V¢ drops below 8V.

lstr

vV, <8V

UVLO on
ﬁ—@— J-FET

10ms after e
Vv, =12V

T UVLO off
=

FSQOx70RNA Rev. 1.00

V. dc

INY

str

<

Figure 13. High-Voltage Current Source

2. Feedback Control: The 700V FPS series employs
current-mode control, as shown in Figure 14. An opto-
coupler (such as the H11A817A) and shunt regula

(such as the KA431) are typically used to implemeant the
feedback network. Comparing the feedback voltage with
the voltage across the Rgense resistor of Sence=ET, plus
an offset voltage, makes it possitlc to conticl e
switching duty cycle. When the shiiit regu ctor ieference
pin voltage exceeds the interna! reference voitage.of
2.5V, the opto-coupler: Lo cuiient increases, | the
feedback voltage Vgg s pulled daowii and thereby
reduces the duty cycle. T his typically happens whnen the
input voltage ificreases or u Jtput load aecreases

PoVee Ve
i5 l\gc;-tx
i Y

o~
‘*T' osc =
Dy D2t w— _|

TZ.EF‘.
Veoin 8= N Cate
%R |7 7 driver
|

Figure 14. Pulse Width Modulation Circuit

3. Leading Edge Blanking (LEB): When the internal
SenseFET is turned on, the primary-side capacitance
and secondary-side rectifier diode reverse recovery
typically cause a high-current spike through the
SenseFET. Excessive voltage across the Rgenge resistor
leads to incorrect feedback operation in the current-
mode PWM control. To counter this effect, the FPS
employs a Leading Edge Blanking (LEB) circuit. This
circuit inhibits the PWM comparator for a short time
(t_ep) after the Sense FET is turned on.

4. Protection Circuits: The FPS has several protective
functions, such as Overload Protection (OLP), Over-
Voltage Protection (OVP), Under-Voltage Lockout
(UVLO), and Thermal Shutdown (TSD). Because these
protection circuits are fully integrated in the IC without
external components, reliability is improved without
increasing cost. Once a fault condition occurs, switching
is terminated and the SenseFET remains off. This
causes V¢ to fall. When V¢ reaches the UVLO stop
voltage, Vstop (typically 8V), the protection is reset and
the internal high-voltage current source charges the V¢
capacitor via the Vg, pin. When V¢ reaches the UVLO
start voltage, VgtarT (typically 12V}, the FPS resumes
its normal operation. In this matiicr, the cuto-restart can
alternately enable and disab!e the switchiiig of the power
SenseFET until the fault condition i& aliminated.

4.1 Overload Protcction (ULP): Overload is defined as
the load current exceeding a pie-set. level due to an
unexpected event. In Uhis situation, the protection circuit
should be ictiveiod to [)rotect the SMPS. However, even
whe 2 SWIPS ic operating normally, the OLP circuit

\n be acuvaied during the lcad transition. To avaid this
uiidlesiied operation, the OLP circuit is designed io be
activatea after.a specified time to determiirie whiether it is
a transient. situation or. & wrue overload situation. In
sonjunction with the, Ipi-Current limit pin (if used), the
cuirent. mode -feeaback path-limits the current in the
SenseFET (when' the-maximum PWM duty cycle is
attained.- If ~the _output consumes more than this
maximum power, the output voltage (Vo) decreases
below nominaivoltage. This reduces the current through
the optc-coupler LED, which also reduces the opto-
coupler transistor current, thus increasing the feedback
vaoitage (Veg). If Vg exceeds 3V, the feedback input
diode is blocked and the 5pA current source (Ipgiay)
starts to slowly charge Cgg up to Vec. In this condition,
Veg increases until it reaches 6V, when the switching
operation is terminated, as shown in Figure 15. The
shutdown delay time is the time required to charge Crg
from 3V to 6V with 5pA current source.

Vg A FSQOX70RNA Rev.00 )
Overload Protection
[ Y A R R
1V T
t12: CFB X(V(tz)'v(tl)) / IDELAV
< LA
O B »
t, t, t
V(t,)-V(t
ti; = Ceg M§ Iberay =5uAV () =3V, V() = 6V

lDELAY

Figure 15. Overload Protection (OLP)

4.2 Thermal Shutdown (TSD): The SenseFET and the
control IC are integrated, making it easier for the control
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IC to detect the temperature of the SenseFET. When the
temperature exceeds approximately 140°C, thermal
shutdown is activated.

4.3 Over-Voltage Protection (OVP): In the event of a
malfunction in the secondary-side feedback circuit, or an
open feedback loop caused by a soldering defect, the
current through the opto-coupler transistor becomes
almost zero (see Figure 14). Vgg climbs up in a similar
manner to the overload situation, forcing the preset
maximum current to be supplied to the SMPS until the
overload protection is activated. Because excess energy
is provided to the output, the output voltage may exceed
the rated voltage before the overload protection is
activated, resulting in the breakdown of the devices in
the secondary side. To prevent this situation, an Over-
Voltage Protection (OVP) circuit is employed. In general,
V¢ is proportional to the output voltage and the FPS
uses V¢ instead of directly monitoring the output
voltage. If Vo exceeds 19V, the OVP circuit is activated,
resulting in termination of the switching operation. To
avoid undesired activation of OVP during normal
operation, V¢ should be designed to be below 19V.

5. Soft-Start: The FPS has an internal soft-start cir
that slowly increases the SenseFET current after start-
up, as shown in Figure 16. The typical soft-start iime is
10ms, where progressive increments of ti nse ET
current are allowed during the start-up phase. The pulce
width to the power switching dtvice is progiessively
increased to establish the correct working conditons for
transformers, inductors, @iia capaciiors. The voltage on
the output capacitors s progressivcly increased to
smoothly establi=hi (he recuired output voltage. This also
ration<and. reduces tha
liode during startup.

helps prevent iransformei
Lwaar)

stress on'12 sc

R

'sense

FSQOx70RNA Rev. 1.00

Figure 16. Soft-Start Function

6. Burst Operation: To minimize power dissipation in
standby mode, the FPS enters burst-mode operation.
Feedback voltage decreases as the load decreases, as
shown in Figure 17, and the device automatically enters
burst-mode when the feedback voltage drops below
VgurH (typically 600mV). Switching continues until the

feedback voltage drops below Vgyr, (typically 400mV).

At this point, switching stops and the output voltage
starts to drop at a rate dependent on the standby current
load. This causes the feedback voltage to rise. Once it
passes Vpgyrn, Switching resumes. The feedback
voltage then falls and the process is repeated. Burst-
mode operation alternately enables and disables
switching of the SenseFET and reduces switching loss in
standby mode.

Burst Operation Burst Operation

v [-— Normal

Operation

Veurn

Vaur \9‘

L

Current | | |
Waveform_ |+ g | IJ_!_JJ_I l

~hi - Switching
\ *hing OFF
FSCQOXx7ORNA Rev.00
Figure 17. Burst Operation Function
7. Adjucting Peak Current Limit: As showri in Figure

18, & comibined 2.8kQ) internal rasistance is corninected to
the non-inveiiing lead .an. the PWM._ comparator. An
2xternal resistance Gf Rx-on the current limit pin forms a
parallel. resistance with the 2.8k when the internal
dicdes are biased by the'main current source of 900pA.

PWM
Comparator

SenseFET
Current
Sense

FSQOx70RNA Rev. 1.00

Figure 18. Peak Current Limit Adjustment

For example, FSQ0270RNA has a typical SenseFET
peak current limit (I ) of 0.9A. Iy can be adjusted to

0.6A by inserting Rx between the Ipk pin and the ground.

The value of the Rx can be estimated by the following
equations:

0.9A: 0.6A = 2.8kQ) : Xk,
X = Rx || 2.8kQ

where X represents the resistance of the parallel network.
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Application Information
Methods of Reducing Audible Noise

Switching-mode power converters have electronic and
magnetic components, which generate audible noise
when the operating frequency is in the range of
20~20,000Hz. Even though they operate above 20KHz,
they can make noise, depending on the load condition.
The following sections discuss methods to reduce noise.

Glue or Varnish

The most common method of reducing noise involves
using glue or varnish to tighten magnetic components.
The motion of core, bobbin, and coil and the chattering
or magnetostriction of core can cause the transformer to
produce audible noise. The use of rigid glue and varnish
helps reduce the transformer noise. Glue or varnish can
also can crack the core because sudden changes in the
ambient temperature cause the core and the glue to
expand or shrink in a different ratio.

Ceramic Capacitor

Using a film capacitor instead of a ceramic canacitur as a
snubber capacitor is another noise reduction =o'uiion.

Some dielectric materials show a piczoeleciiic enccy,
depending on the electric field intens! FHence, a
snubber capacitor becomes one o7 the mo-t significant

sources of audible noise. Another [jossibilily is touse a
Zener clamp circuit inciead of an RCD siubhei for
higher efficiency 2c well a= lower cwdible noise

Adjusting S Frequency

Moving the furiuamental frequency oi noise cut of the
2~4kHz ronge is-the third method. Generaliy, humans
are inore sensiive to noice In-the range of 2~4kHz.
When the fundamental irequency of ncise is located in
this range, the noise sounds !oucer although the noise
intensity level is identical (see ~igure 19).

When the FPS acts .in burst mode and the burst
operation is suspectea to be a source of noise, this
method may be helpful. If the frequency of burst mode
operation lies in the range of 2~4kHz, adjusting the
feedback loop can shift the burst operation frequency. To
reduce the burst operation frequency, increase a
feedback gain capacitor (Cg), opto-coupler supply
resistor (Rp); and feedback capacitor (Cg), and decrease
a feedback gain resistor (Rg), as shown in Figure 20.
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Figure 20. Typical Feedback Network of FPS
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Other Reference Materials

AN-4134: Design Guidelines for Off-line Forward
Converters Using Fairchild Power Switch (FPS™)

AN-4137: Design Guidelines for Off-line Flyback
Converters Using Fairchild Power Switch (FPS™)

AN-4140: Transformer Design Consideration for Off-line
Flyback Converters using Fairchild Power Switch (FPS™)

AN-4141: Troubleshooting and Design Tips for Fairchild
Power Switch (FPS™) Flyback Applications

AN-4147: Design Guidelines for RCD Snubber of
Flyback

AN-4148: Audible Noise Reduction Techniques for
FPS™ Applications
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Typical Application Circuit

Application Output power

Input Voltage Output Voltage (Max. Current)

PC Auxiliary Power Supply

(Using FSQ0270RNA) 15W

Universal input

(85-265 Vac) SV EA)

Features
m High efficiency (> 78% at 115 V¢ and 230 V¢ input)

Internal soft-start (10ms)

Key Design Notes

QL2 turn on and pull down Vg to ground.
® An evaluation board and corresponding test report can

1. Schematic

Low standby mode power consumption (< 0.8W at 230 V¢ input and 0.5W load)
Enhanced system reliability through various protection functions

Line UVLO function can be achieved using external component

® The delay time for overload protection is designed to be about 30ms with 8 of 4/1F. Ii laster/slower triggering of
OLP is required, C8 can be changed to a smaller/larger value (e.g. 100nF (or abotit 60ms).

®m ZP1, DL1, RL1, RL2, RL3, RL4, RL5, RL7, QL1, QL2, and CL¢
The Zener voltage of ZP1 determines the input voltage tha makes Fi
voltage from Vc. If the input voltage divided by RL1. 72, ai

i'd aline Under-Voltage Lockout block (UVLO).
'n on. RL5 and DL1 pravide a reference
RL“ is lower than the Zener voliage of D1, Oil and

Y proviced.

L2

S 1uH CON2
LYY Y YL 1
2 D3 DY — I 2
- ] R2 R3S < R4 Ja Output
con i 7 25k \ 560 T 100 0
N _L.c2 c3
3 — T 22| : rs
In Qv U1A
' D4 *DS \ Spen =C0 Y ropsiza Tiak s
1N4007 FiN400 | ——AM— — 1000uF| ¥ 470uF
| 16V 2 10V
B e ¢ it W
‘ = 4 cs R9
470F 10K
[ ; R Sl
) ~SQU270RNA D8, R0 TLAsIA 5
DL1 RL5S IN4007 27 1%
< 1N52338 30K
RL2 W ]
T i
QL1
KSP2907A 33
¥ A open ZR1 —L C7 AvA4
T a7uF
80 25V
RL4 L R12
120k RL3 J2 open
1k 0
1 u £ 4 zD1
co L 202 |c8 1N4745
10pF 3 R open |47nF
50V
QL2 uiB R13 FSQOx70RNA Rev. 1.12
KSP2222A FODB17A open

Figure 21. Demo Circuit
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2. Transformer

EE2229
1 9.10
Np/2 2—
[ ) L]
Np/2 2 6.7N,,
4
N,
3]

FSQOx70RNA Rev. 1.00

Figure 22. Transformer Schematic Diagram

3. Winding Specification

Pin (S—>F) Wire Turns | Winding Method
Np/2 352 Ciox1l 72 ‘ Solenoid winding
Insulation: Polyester Tape t = 0.025mm, 1 Laye
Ng | 45 0.25¢ < 2 —I_ 22 ‘ Soiznoid winding
Insulation: Polyester Tape t = 0.0251 2 Lavers
- NS T N .
Nsy | 6,791 0.550x.2 | 8 | Solenoid winding
Insulation: Polyester Tapc v~ 0.025mm. = Layers
Np/2 251 | 0.2¢ x 1 ' 72 | Solenoid winding
4 AN o A V™ s |
Insulation: Polyester Tape +=10.025mm, 2 Layers

4. Electrical Characteristics

\\* _—:_ Pin Specification Remark
inductance | 1-3 1.20mH + 5% 100kHz, 1V
Leakage | 1-3 < 30pH Max Short all other pins

5. Core & Bobbin

m Core: EE2229 (Material: PL-7, Ae = 35.7 mmz)
®m Bobbin: BE2229

© 2006 Fairchild Semiconductor Corporation
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6. Demo Circuit Part List

Part Number Value Quantity Description (Manufacturer)
Cé6, C8 47nF 2 Ceramic Capacitor
C1 2.2nF (1KV) 1 AC Ceramic Capacitor(X1 & Y1)
C10 1nF (200V) 1 Mylar Capacitor
Cs1 1.5nF (50V) 1 Ceramic Capacitor
C2,C3 22uF (400V) 2 Low Impedance Electrolytic Capacitor KMX series
C4, C9 1000pF (16V) 2 Low ESR Electrolytic Capacitor NXC series
C5 470pF (10V) 1 Low ESR Electrolytic Capacit Y C series |
C7 47uF (25V) 1 General Electrolytic Cavaciior l
CL9 10uF (50V) 1 General Electrolvti gaﬁta A ol
L1 330pH 1 Inductor AV VWV )YV
L2 1pH 1 Inducte A O N
R6 2.4 (1W) 1 Fucile Fosistor 2
J1,32, 34, L3 0 4 moc >
R2 4.7kQ 1 1-15&\. ©)
R3 5600 1 Re - stor 3 )
R4 100Q .__ 1 | Resistor .~ \* N\
R5 1.25k0 | 1 | Resistor = \
R11 1.2k A | 1 _'_Qesistcr ) X~
RO ke 1 ] Resistor
R10 20 ! 1 Resistor
R14 300 1 1| Resistor
RLS ke » Resistor
R, RUE2 | wmae r 2l Resistor
RLA L120kQ 1. Resistor
i: : 39!5 4 Y —1 Resistor
B RL7 ke 1 Resistor
R&Tl___ \_~ 202 - 1 Resistor
“ZR1 ) 1 Resistor
oul " FODS817A 1 IC (Fairchild Semiconductor)
\~ u2 - TL431 1 IC (Fairchild Semiconductor)
U3 FSQO0270RNA 1 IC (Fairchild Semiconductor)
QL1 2N2907 1 IC (Fairchild Semiconductor)
QL2 2N2222 1 IC (Fairchild Semiconductor)
D2, D3, D4, D5, D6, DS1 1N4007 6 Diode (Fairchild Semiconductor)
D1 SB540 1 Schottky Diode (Fairchild Semiconductor)
ZD1 1N4745 1 Zener Diode (Fairchild Semiconductor)
DL1 1N5233 1 Zener Diode (Fairchild Semiconductor)
ZP1 82V (1W) 1 Zener Diode (Fairchild Semiconductor)
ZDs1 P6KE180A 1 TVS (Fairchild Semiconductor)
© 2006 Fairchild Semiconductor Corporation www.fairchildsemi.com
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FSQO0170RNA, FSQ0270RNA <— Green Mode Fairchild Power Switch (FPS™)
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Figure 24. Bottom Image of PCB
15

© 2006 Fairchild Semiconductor Corporation
FSQO0170RNA, FSQ0270RNA Rev. 2




Al4=—0573 947 |7 o\
. 3—1 ~0.036[0.9] TYP
EN==N==N=A T
©0.092[ 2.337 |~ T
7 ) ) 0.255[ 6.48
PIN #1—~_ 1 0245[6.22]@
D

v,

TOP VIEW, OPTION 1

7°TYP/'/\ L
—
. |
- I

v I [ 10 1 f b
° LN
| ~0.015[0.384VIN
0.140[ 3.56 -1 0.100 2.54 |
0.125/3.17
L, 10.02100.55
Tu015 ).38J
${0.00%,[0.025) M) | C |
FRONT VIEW
NOTES
A. " ZONFORMS TO JEDEC MS-001, VARIATION BA

B. CONTROLLING DIMENS!IONS ARE IN INCHES.

o O N
1-0.300[7.62 ] }——

-=0.43[10.92 ] MAX

8

5

™

R0.032[0.813]

PIN #1

1
TOP VIZW, OPTION 2

0.320[8.13
. 0:300( 7.62

M
| —t - _‘_0.015[0.381

|\ 70.010,0.254

0.060[ 1.52]
MAX

SIDE VIEW

REFERENCE DIMENSIONS ARE IN MILLIMETERS.
/@A DOES NOTiINCLUDE MOLD FLASH OR PROTRUSIONS. EAIRCHILD .,

MOLD FLASEH OR PROTRUSIONS SHALL NOT EXCEED

0.010 INCHES OR 0.25MM.
@ DOES NOT INCLUDE DAMBAR PROTRUSIONS.

y 4
V4

DAMBAR PROTRUSIONS SHALL NOT EXCEED 0.010

INCHES OR 0.25MM.

E. DIMENSIONING AND TOLERANCING PER ASME
Y14.5M-2009
F. DRAWING FILENAME: MKT-NO8Erev8

|




p—— —_—

! ON Semiconductor and are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent
coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right to make changes without further notice to any products herein.
ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
Buyer is responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer
application by customer’s technical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not
designed, intended, or authorized for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification
in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended or unauthorized
application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such
claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.

PUBLICATION ORDERING INFORMATION

LITERATURE FULFILLMENT: N. American Technical Support: 800-282-9855 Toll Free  ON Semiconductor Website: www.onsemi.com
Literature Distribution Center for ON Semiconductor USA/Canada
19521 E. 32nd Pkwy, Aurora, Colorado 80011 USA Europe, Middle East and Africa Technical Support: Order Literature: http://www.onsemi.com/orderlit
Phone: 303-675-2175 or 800-344-3860 Toll Free USA/Canada Phone: 421 33 790 2910 " . .
Fax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada Japan Customer Focus Center For additional information, please contact your local
Email: orderlit@onsemi.com Phone: 81-3-5817-1050 Sales Representative

© Semiconductor Components Industries, LLC www.onsemi.com


 http://www.onsemi.com/
www.onsemi.com/site/pdf/Patent-Marking.pdf



