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Features

®  Internal Avalanche Rugged 700V SenseFET

Burst-Mode Operation
"  Precision Fixed Operating Frequency: 100kHz
®  |nternal Startup Circuit and Built-in Soft-Start

®  QOver-Voltage Protection (OVP), Overload
Protection (OLP), Internal Thermal Shutdowr.
Function (TSD)

®  Under-Voltage Lockout (UVLO}
®  Low Operating Current: 3mA
"  Adjustable Peak Curicint Limit

Applications

" Auxiliary Power Supply for PC and Server
" o3 fo
" Printer, Facsimile, and-Gcanner

= Adapier for Camecorder

®  Consumes Only 0.8W at 230Vc & 0.5W Load with

®  Pulse-by-Pulse Current Limiting, Auto-Restart Mode

/CR, SVR,STB, VD, and-DVCD Playel

May 2024

FSQO0370RNA, FSQO0370RLA
Green Mode Fairchild Power Switch (FPS™)

Description

The FSQO0370 consisi: of an integiatec Current-iMode
Pulse Width Modui=tor (Vi) and ari avalanche rugged
700V SenseFET. it is specificculy designed for high-
performance < ffline Cwitciied Mode- Power Supplies
(SMPS) " with  minim external . components. The
intecratad WM toller-Teatures include: a fixed-
2quengy srating osciiiator, Under-Voltage !.ockout
(UVLC) protecuon, {eading-Edge Clenking. (LER), an
opiumized  gateturn-on / turn-oif driver,  Thermal
Shuidown (TSD) protectiori, and. femperature-
compensated . precisiorni - current. sources for loop
compensatiiocn ancd fault protection circuitry.

Carapared to a discrete MOSFET and controller or RCC
switching converter solution, the FSQ0370 reduces total
componerit count -design size, and weight while
increasing efficiency, productivity, and system reliability.
‘These devices provide a basic platform that is well
suited for the design of cost-effective flyback converters,
such as in PC auxiliary power supplies.

Related Application Notes

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

®  AN-4137 — Design Guidelines for Offline 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 Converters

Ordering Information

Part Number Package Marking Code BVpss fosc Rbsonymax)
FSQO370RNA |8-Lead, Dual Inline Package (DIP)

QO0370RA 700V 100KHz 4.75Q
FSQO0370RLA |[8-Lead, LSOP
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Application Circuit

50°C ambie
4. Maximum practical cc
50°C - mbic¢

1. The maximum output power c¢an be limitad by junction temperature
2. 230Vac or 100/115V. . with doubiter.
3. Typical continuous power in a noii-ventilated enclosed adapter with sufficient drain pattern as a heat sink at

Pl o)
AC
IN * J— ¢ e DC
L |+ . T ouT
T o)
Vstr Drain
Ipk
1 pwm I_: £
Vb Vce Source
:: fr—— ;:+
[ ]
Figure 1. Typical Flyback Applicaiion
Table 1. Output Power Table®
230Vac £15%) N 85-265V ¢
Product @ - L — N ' G N\ @
Adapter Operi “‘rame | Adapter | Cpen Frame
FSQO370RNA , \
20W 27W 2w | 19W
FSQO370RLA | ,
Notes:

Jus pawer in an open-frame design with sufficient drain pattern as a heat sink at

erna’ Biock Diagram
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Figure 2. Functional Block Diagram
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Pin Definitions

Pin Assignments

8] Drain
7] Drain
6] Drain
5] Vstr

GND [1]
Vee [2)
Vib [3]
Ipk [4]

Figure 3. Pin Configuration (Top View)

Pin# Name

scription

1 GND

SenseFET source terminal or the primar s side aid internal control grauna.

2 Vce

Positive supply voltage ifiput. Althoug ' coiriectec to an auxiliary fiarisformer winding,
current is supplied from pin 5 (\V/str) via an internal switch during startup (see Figure 2).

It is not until Ve reachics the UVEO upper threshiold (12V) that the iiiternal startup switch
opens and device power s supplied via ihe auxiliary transformer winding.

3 Vb

The fecdback voltage pin s the nori-inverting input to the PWIV comparator. It has a
0.9m/ current source connected initernally, while a capacitoi-and optocoupler are typically

nneciad externally. A feediback voltage o1 6V triggers overload protection (OLP). There
is a delay while charging =xternal capacitor C4 irom 3V to 6V using an internal 5pA
current source. This delay prevents false triggering under transient conditions, but allows
the piotection machanism to oparate in true ocverload conditions.

1nis pin.adjusts the peak current iimit of the SenseFET. The 0.9mA feedback current
source is diverted to the paralle! cornbination of an internal 2.8kQ resistor and any
exisinal resistor to-GND.on this pin. This determines the peak current limit. If this pin is
[‘ded to Vec or left floating -ihe typical peak current limit is 1.1A.

Vsir

This pin‘is connecied to the rectified AC line voltage source. At startup, the internal switch
supolies internai bias and charges an external storage capacitor placed between the Vcc
pin‘and.ground. Once V¢ reaches 12V, the internal switch is opened.

6,7,3 Drain

The drairipins are designed to connect directly to the primary lead of the transformer and
are capable of switching a maximum of 700V. Minimizing the length of the trace
| connecting these pins to the transformer decreases leakage inductance.
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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. To=25°C, unless otherwise specified.

Symbol Parameter Min. Max. Unit
VpRrAIN Drain Pin Voltage 700 Vv
Vstr Vstr Pin Voltage 700 \%
lom Drain Current Pulsed® 12 A
Eas Single Pulsed Avalanche Energy(6) 230 mJ
Vee Supply Voltage Z \Y,
Ves Feedback Voltage Range 0.3 Vee | N
Po Total Power Dissipation \d 1? I _\I\I—_
T, Recommended Operating Junction Temperature 40 _Im nally Limite,d___ °C
Ta Operating Ambient Temperature _-4(, ) +85 %2 °C
Tste Storage Temperature T =1 5()— °C
Notes: N J
5. Non-repetitive rating: pulse-width limited by maxiiiuim junction teinperature.
6. L=51mH, starting T,=25°C.
Thermal Impedance
Symbol Paramieter Value Unit
0, nchoﬁo mbient Therma!_r“\_e;sta"ceﬁ) S 80
Oyc wﬁ,uon- -_Case Ther.;al ResiT'a*lce_(t'\_ 20 °C/W
P, lurt o-Top F:‘:‘;al Resistarice® \N 35
-I tes: ¥ \ e
7. Free--ianding with no heat-sirik, without ¢opper clad.
8. =-sured.on the drain.pin, close to-the plastic interface.
9. Measured on ine package top surface.
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Electrical Characteristics

Ta=25°C unless otherwise specified.
Symbol Parameter Condition Min. | Typ. | Max. | Unit
SenseFET Section™”
Vps=700V, Vgs=0V 50
Ipss Zero-Gate-Voltage Drain Current Vps=560V, Vgs=0V, MA
Tc=125°C 200
Ros(on) g;a:iré-t:gs;%%)On—State Ves=10V, Ip=0.5A 400 | 475 | Q
Ciss Input Capacitance Ves=0V, Vps=25V, f=1MHz 315 pF
Coss Output Capacitance Vas=0V, Vps=25V, f=1MHz / pF
Crss Reverse Transfer Capacitance Vgs=0V, Vps=25V, f=1MHz |_ Sl L pE :'
ta(on) Turn-On Delay Vpp=350V, Ip=1A | I 1.2 + ns
t |Rise Time Vpp=350V, Ip=1A | ns
tyomy | Turn-Off Delay Vop=350V, Io=1A - A W hN ns
t  |Fall Time Vop=350V, Ip=1A A 2 ns
Control Section
fosc | Switching Frequency A Y YU 97 | 100 | 105 | kHZ
Afosc Switching Frequency Variation"") -25°C - T;<6 _C iR | —1_5 \_1_0_ %
Dmax Maximum Duty Cycle A, leasurc LO.‘I x_\'_r)s_ ot 3 _§£~_ \ 650 %
Duin Minimum Duty Cycle 0 -0 0 %
VSTART__| v/  Threshold Ve age Veg=GND <N 12 13 Vv
Vstop Y7 8 9
l,s | Feedback ource Currc [Ves=GND | 07 | 09 | 11 | mA
tsis Int Soil Start 11nel™ & |VFP:4V_ = 9] 10 ms
Burst-Mode Senti : - Nl
Vo O o d . Y \ vV 05 | 06 | o7 v
| Veur. | Liurst-Mode Voltage T4=25°C 03 | 04 | 05 v
. 2 ] | 100 | 200 | 300 | mv
Rt\ —Jn Se’:lior: \ >3
I~ |Peak Current Limit di/dt=240mA/ps 097 | 110 | 1.23 A
fep \ Current Limit D’:IE)/(_/"}_ _ 500 ns
B Ts; Thermal S.‘m‘g\wn Temperaturem) 125 140 °C
T Ve | Shutdown Feedback Voltage 55 | 60 | 65 Vv
Vovp Over-Voltage Protection 18 19 \
IDELAY Shutdown Delay Current Veg=4V 3.5 5.0 6.5 MA
ties Leading-Edge Blanking Time!"" 200 ns
Total Device Section
o |ormg SOt ymtay JERERE
lch Startup Charging Current V=0V 0.70 0.85 1.00 mA
Vstr Vstr Supply Voltage V=0V 24 \%
Notes:

10. Pulse test: Pulse width < 300us, duty < 2%.

11. These parameters, although guaranteed, are not 100% tested in production.
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Typical Performance Characteristics

Characteristic graphs are normalized at T,=25°C.
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3 ?
£ 0.80 N 0.80
2 040 S 040
0.20 0.20
0.00 0.00
-50 0 50 100 150 -50 0 50 1 150
Temp[°C] TeplCl
Figure 4. Operating Frequency (fosc) VS. Ta Figure & Gver-Voliage Protection(Vovp) VS. Ta
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Figure 8. Start Threshold Voltage (Vstart) VS. Ta

Figure 9. Stop Threshold Voltage(Vstop) VSs. Ta
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Characteristic graphs are normalized at T,=25°C.

Typical Performance Characteristics
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Figure 10. Feedback Source Current (lgg) vs. Ta
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Figure 12. Pealk Current Limit (I ) vs. Ta

Figure 11.

tartup Charging Currerit (Icy) vs. Ta
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Functional Description

1. Startup: In previous generations of Fairchild Power
Switches (FPS™), the Vstr 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 Vcc supply voltage goes above 12V. The
source turns back on if V¢ drops below 8V.

VIN,dc
ISTR
Vstr
Vee Vee<8V
UVLO on
—<:)— J-FET
—
10ms after ICH
Vee=12V
T UVLO off
R

Figure 13. Startup Circuit

2. Feedback Control: The 700V FPS series employ
Current Mode control, as shown in Figure < 14. An
optocoupler (such as the H11A817A). and “hunt
regulator (such as the KA431) are typically used to
implement the feedback networlc Comparing -

feedback voltage with the voltzoe across (12 Rgense
resistor of SenseFET, plus an ¢ set voltace, riakes i
possible to control the swiiching duty cvele. When the

regulator reference pir voltage excccds the linternal
reference voltage of 2.£/: the oplocoupler-LED current
increases, feedback voltage Vg s pulled down, and the
duty cycle is Jd. This typically occurs when the
input voltage increases or the output load decreases.

Figure 14. Pulse Width Modulation (PWM) 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 Rggnee 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 to inhibit
the PWM comparator for a short time (t gg) after the
SenseFET is turned on.

4. Protection Circuits: The FPS protective functions
include Overload Protection (OLP), Over-Voltage
Protection (OVP), Under-Voltage Lockout (UVLO), and
Thermal Shutdown (TSD). Because these protection
circuits are fully integrated inside 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 Vstr pin. When V. aches the UVLO
start voltage, Vsrarr (typically 12V); the FPS resumes
normal operation. In this manncr the aulo-restart can
alternately enable and  cisable (a2 swiiching -of the
power SenseFET until (ha facll condilion is eliminated.

4.1 Overload-Proteciion (OLP) Overload is defined as
the load curicnt exceeding o pre-set level due to an
unexpected event, In this situatien, thie protection circuit
shouldt be activeied 0 protect the SMPS. However,
ver Wil e SMPS is. operating normally, the
Cvarlead Protection: (OLP) circuit can be “activated
duiing (e loadtransition. Tc avoid this uridesired
operaiion, the OLP circuit is oesigned to be activated
after a specified time o determine wnether it is a
wransient. situationn or a true overload situation. In
coniunction with the Ipk cuirent limit pin (if used), the
Current Made feedback ‘path would limit the current in
the SenceFET when the maximum PWM duty cycle is
attained. if the ouiput consumes more than this
maximium powser, the output voltage (Vo) decreases
beiow _its nominal voltage. This reduces the current
through' the optocoupler LED, which also reduces the
aptocoupler transistor current, thus increasing the
feedback voltage (Vgg). If Vig exceeds 3V, the feedback
input diode is blocked and the 5pA current source
(IpeLay) starts to slowly charge Cy, up to Vec. In this
condition, Vg increases until it reaches 6V, when the
switching operation is terminated (as shown in Figure
15). The shutdown delay s the time required to charge
Cs, from 3V to 6V with 5pA current source.

Ves A

Overload Protection

6V

3V

t;,= Crg X(V(5)-V(1) / lpeLay

. .
- P

>
t

t, t,

V(t,)-V(t
HZZCFBM; Ipeay =SUAV (1) =3V, V() =6V

I DELAY

Figure 15. Overload Protection (OLP)

(w1 Sdd) Y21uMs Jamod p|iydired apo usalo — 7 140.£00S4 / YNH0.£00SAH

© 2011 Fairchild Semiconductor Corporation
FSQO0370RNA / FSQ0370RLA + Rev. 2

www.fairchildsemi.com



4.2 Thermal Shutdown (TSD): The SenseFET and the
control IC are integrated, making it easier for the control
IC to detect the temperature of the SenseFET. If 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 optocoupler transistor becomes
almost zero (refer to Figure 14). Then, Vg 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 Vcc exceeds 19V, the
OVP circuit is activated, terminating switching. To avoid
undesired activation of OVP during normal operation,
Vcc should be designed to be below 19V.

5. Soft-Start: The FPS internal soft-start circuit s!ouwi,
increases the SenseFET current after startup, ac shown
in Figure 16. The typical soft-start time is 10ms, where
progressive increments of the SenseFE 2Nt are
allowed during the startup phase. The pulse width o he
power switching device is progicssively incicased to
establish the correct working conditions for
transformers, inductors, @14 capaciiars. The voltage on
the output capacitors s progressivcly increased to
smoothly establishi the requiret! output woitage. Thic
helps to prevei il transforriicr satiiration arid reduces. the

stressonthe s ary diode during startup.
v e ,7,8
—|_ ERAlN!
| ~\ |
1) |
: L
=
R ~ X
|
|
i #1
:—<—< GND
RSSI"ISE

- mﬁ%

Figure lé. Soft-Start Function

6. Burst Operation: To minimize power dissipation in
Standby Mode, the FPS enters Burst Mode. Feedback
voltage decreases as the load decreases and, as shown
in Figure 17, the device automatically enters Burst Mode
when the feedback voltage drops below Vgyry (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 Vpyrh,
switching resumes. The feedback voltage then falls and
the process is repeated. Burst Mode alternately enables
and disables switching of the SenseFET and reduces
switching loss in Standby Mode.

Burst irst
Operation Operation

e

V —- Normal

Cperation

=

Veurn = L — \ ‘7 77'
VBURL /
Sl —
Nave orm JJV \\
Switching Switching
QFF OFF
Figure 17. Burst Querauon Function

7. Adjusiing Peak Cuirent Limit: As shown in Figure
18.a combined 2.8kQ internial resistance is connected
to the-non-inverting lead on the PWM comparator. An
external rasistaince of R, an'the current limit pin forms a
paraliel resistance-with the 2.8kQ when the internal
diodes are biased by the main current source of 900pA.

PWM
Comparator

900pA
[ D %0

[4] SenseFET
Current Sense

Rx

Figure 18. Peak Current Limit Adjustment

For example, FSQ0370 has a typical SenseFET peak
current limit (I_;y) of 1.1A. Iy can be adjusted to 0.6A by
inserting R, between the Ipk pin and the ground. The
value of the R, can be estimated by:

1.1A: 0.6A = 2.8kQ: XKQ, (1)
X =Ry || 2.8kQ. 2)

where X represents the resistance of the parallel network.
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Application Information

Reducing Audible Noise

Switching mode power converters have electronic and
magnetic components that generate audible noises
when the operating frequency is in the range of
20~20,000Hz. Even though they operate above 20KHz,
they can crease noise, depending on the load condition.
Three methods of reducing noise are discussed below:

Glue or Varnish

The most common method of reducing audible noise
includes using glue or varnish to tighten magnetic
components. The motion of core, bobbin, and coil as
well as the chattering or magnetostriction of core can
cause the transformer to produce audible noise. The
use of rigid glue and varnish reduces the transformer
noise. Glue or varnish can also crack the core because
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 ceramic capacitor =

a snubber capacitor is another noise reduction <olution.
Some dielectric materials show a piezoelactric «ffect,
depending on the electric field intensity snubber
capacitor can become one of fth ost sigrivcant
sources of audible noise. Anothel possibilily is (o use a
Zener clamp circuit instead of ©n RCD snubber for
higher efficiency as well 25 iower audihle ricise.

Adjusting Sound Frequency

Moving the firidamental fregliicncy of icise out of
2~4KHz range method. Generally, humians are
more sensive to noisc in the range of 2~4KHz.-\When
the Tundamental iequency oi wise is locaied in_tnis
ionge, ti noise soundslouder ‘thoughi the' noise
inlensity leval is identical. Refer to Figure 19.

If Bursl Vlode-ic suspected as a source of noise, this
method may be helpful. If the frequency of Burst Mode
operation-iies in the range of 2:-4Kl4z, adjusting the
feedback ioop can shift the burst operation frequency.
To- reduce burst operation frequency, increase a
feedback gain capacitar (Cg), optocoupler supply
resistor (Rp), and feedback capacitor (Cg) and decrease
a feedback gain resistor (Rg) as shown in Figure 20.

\\ il Equal Ioiuz%nessin phons /' l
120 QNN ~ =
LY ;\'\u. M 110 \\ /
100 x\\\‘.\‘ ""'"--.._____ 100\\.\‘\.4 ~
NN 0 NI/
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Figure 19. Fqual Loutiess Curves
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Figure 20. Typical Feedback Network of FPS™

Keference Materials

AN-4134 — Design Guidelines for Offline Forward
Converters Using Fairchild Power Switch (FPS™)

AN-4137 — Design Guidelines for Offline Flyback
Converters Using Fairchild Power Switch (FPS™)

AN-4140 — Transformer Design Consideration for
Offline 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 Converters

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

Application Output Power Input Voltage Output Voltage (Maximum Current)
PC Auxiliary Power Supply Universal Input
(Using FSQ0270RNA) 15w (85-264V/c) SV (3A)
Features Key Design Notes

" High efficiency (>78% at 115V ¢ and 230V ¢ input) ® The delay for overload protection is designed to be
about 30ms with C8 of 47nF. If faster/slower
triggering of OLP is required. C 1 be changed to
a smaller or larger value (eJ. 100nF ‘or 60ms).

®  Low Standby Mode power consumption (<0.8W at
230Vxc input and 0.5W load)

L] Enhanqed systgm reliability through various = 7P1, DL1,RL1, RL2 (L3, RL\ RL5 RL7, QLA
protection fLjctions QL2, and CL9 buiit! a line Under Voliage -ockout
"  Low EMI through frequency modulation block (UVLO). The 2« ier voltage of ZP1
" Internal soft-start: 10ms determines the input voltage that turns.the FPS on.
) RL5.and 1.1 provide a reterence voiiage from Ve.
®  Line UVLO function can be achieved using external If the input voltage divided by RL1, RL2, and RL4 is
components ar thon the “cner vaeitage of DL1; QL1, and QL2

wmno ! pull Vg, dowiriito ground

" An ¢valuation.board and corresponding test report
an be provided. Contact a Fairchild revresentative.
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FSQO0370RNA / FSQ0370RLA — Green Mode Fairchild Power Switch (FPS™)

Schematic
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Figure 21. Demonstration Circuit
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Transformer
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4
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Figure 22. Transformer Scheniaiic iagram

Table 2. Winding Specification

No. Pin (s—f) Wire ‘ Turns L Windirig Method

N/2 352 | 0.2 1 \V72, () Solenoid Winding
Insulation: Polyester Tape t=0.025mm, 1-/ cyer

N, | 4-5 | 0.25% x 2 ) 22 | Solenoid Winding
Insulation: Polye Tape t=0.0250mm, 2-L.ayei

Noe | a7 940 [ oesx2 2 Solenoid Winding
Insulation: iolyester Tape t = 0.026mm, 2-Lever

No/2 s 21 ‘ 0.3°x 1 72 ‘ Solenoid Winding
Insulation: Polyester Tape t = 0.025rarm, 2-Layer
Table-3. _Electrical Characteristics
‘ Pin Specification Remarks
f Inductance 1-3 1.20mH £ 5% 100kHz, 1V

Leakage 1-3 <30pH Maximum Short All Other Pins

Core & Bobbin
= Core: EER2229 ( PL-7, 37.2mm?)
" Bobbin: BE2229
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Table 4. Demonstration Board Part List
Part Number Value Quantity Description (Manufacturer)
Ce6, C8 47nF 2 Ceramic Capacitor
C1 2.2nF (1KV) 1 AC Ceramic Capacitor(X1 & Y1)
Cc10 1nF (200V) 1 Mylar Capacitor
CS1 1.5nF (50V) 1 SMD Ceramic Capacitor
C2.C3 224F (400V) 2 Iéclngz:tlrrgr;])i((e;i)ance Electrolytic Capacitor KMX series (Samyoung
C4,C9 1000pF (16V) 2 Low ESR Electrolytic Capacitor NXC series (Samyoung Electronics)
C5 470uF (10V) 1 Low ESR Electrolytic Capacitor NXC series (S¢ ung Electronics)
c7 474F (25V) 1 General Electrolytic Capacitor L G R\
CL9 10pF (50V) 1 General Electrolytic Capacitor
L1 330pH 1 Inductor \F au
L2 1uH 1 Inductor h \ *
R6 2.4 (1W) 1 Fusible Resistor ) 7
J1,J2, Ja, L3 0 4 | Jumper A O \
R2 47kQ 1 |Resistor : »
R3 560Q 1 [Resiior X MING)
R4 1000 1 Resisto F V 2 AV
R5 1.25kQ | R sistor \J J \Y
R11 1.2kQ 1) | Resistor N\ W ~
R9 10kQ | ©  Resistor. . .
R10 [Resistor o
R14 300 1~ |Resistor ~~
RL3 | <Q 1 | Resistor
RULAL2 MO ] 2 [Resistor |
PL4 20k | 1 [Resisior
o _R‘ A O | 30k I —1 Resistor
R | ek f 1 TResistor
—,\51 g" B SQ % | % Resistor
N 800 | 1 |SMD Resistor
o FODE17A. | 1 IC (Fairchild Semiconductor)
l: U2 _'I—A_31 1 IC (Fairchild Semiconductor)
U3 FSQO0270RNA 1 IC (Fairchild Semiconductor)
QL1 2N2907 1 IC (Fairchild Semiconductor)
QL2 2N2222 1 IC (Fairchild Semiconductor)
Dz,gg,gg ;0% 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)
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Figure 24, 3ottom cf iniage of PCB

(w1 Sdd) Y21uMs Jamod p|iydired apo usalo — 7 140.£00S4 / YNH0.£00SAH

© 2011 Fairchild Semiconductor Corporation
FSQO0370RNA / FSQ0370RLA + Rev. 2

www.fairchildsemi.com



10.00
~—— g0 —P1A 7 6
. -—‘ "8;28 s | [B 2.54 —=—] ~2.00
S5 B B
SEEE L L v
6.60 9.90 T ‘ ‘
‘—2‘——‘_‘ 6.20 9.30 6.70 o ] 1°I70
=Rl= %?_L g R
(0.56 )= ~0.94 L =l [=—1.252
1.62 1 B 1.784 = =%
& 010®[c[a]4)
Plotom|c[B]A] =530 ANU PATTERN RECOMMENDATION
TOP VIEW
g'gg I 70 MAX
. | _: 'I T | . 1
Fl 47-54 ’ A A el B KO
0.10MIN- | C | | 0
[ '62 - = ’
FRONT-VIEW SIDE VIEW
(o o NOTES: UNLESS OTHERWISE SPECIFIED
NS 9 A. NO INDUSTRY STANDARD APPLIES TO
0% THIS PACKAGE
/ o B. ALL DIMENSIONS ARE IN MILLIMETERS
R0.20 C. DIMENSIONS ARE EXCLUSIVE OF BURRS,
/ MOLD FLASH, AND TIE BAR EXTRUSIONS

GAGE PLANE p. DIMENSIONS AND TOLERANCES PER

0.25 8° ASME Y14.5M-2009
l 0\ E. DRAWING FILENAME: MKT-MLSOPO08Arev2
I
1 / - FAIRCHILD
SEATING / 30 | ' 4
PLANE ~ -1 1.60 REF

DETAIL A
SCALE 2:1




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



