I
FAIRCHILD
]

SEMICONDUCTOR®

September 2008

FSFA2100 — Fairchild Power Switch (FPS™)
for Half-Bridge PWM Converters

Features

®  Optimized for Complementary Driven Half-Bridge
Soft-Switching Converters

®  Can be Applied to Various Topologies: Asymmetric
PWM Half-Bridge Converters, Asymmetric PWM
Flyback Converters, Asymmetric PWM Forward
Converters, Active Clamp Flyback Converters

®  High Efficiency through Zero-Voltage-Switching (ZVS)

" Internal SuperFET™s with Fast-Recovery Type
Body Diode (t+=120ns)

"  Fixed Dead Time (200ns) Optimized for MOSFETs

®  Up to 300kHz Operating Frequency

" Internal Soft-Start

®  Pulse-by-Pulse Current Limit

®  Burst-Mode Operation for Low Standby Power
Consumption

®  Protection Functions: Over-Voltage Protection
(OVP), Over-Load Protection (OLP), Abnormal
Over-Current Protection (AOCP), Internal Thermal
Shutdown (TSD)

Applications

® PDPandLCD TVs

®  Desktop PCs and Servers
= Adapters

®  Telecom Power Supplies

Description

The growing demand for higher power density and low
profile in power converter designs has forced designers
to increase switching frequencies. Operation at higher
frequencies considerably reduces the size of passive
components, such as transformers and filters. However,
switching losses have been an obstacle to high-
frequency operation. To reduce switching losses and
allow high-frequency operation, Pulse Width Modulation
(PWM) with soft-switching techniques have been
developed. These techniques allow switching devices to
be softly commutated, which dramatically reduces the
switching losses and noise.

FSFA2100 is an integrated PWM controller and
SuperFET™ specifically designed for Zero-Voltage-
Switching (ZVS) half-bridge converters with minimal
external components. The internal controller includes an
oscillator, under-voltage-lockout, leading-edge blanking
(LEB), optimized high-side and low-side gate driver,
internal soft-start, temperature-compensated precise
current sources for loop compensation and self-
protection circuitry. Compared with discrete MOSFET
and PWM controller solution, FSFA2100 can reduce total
cost; component count, size, and weight; while
simultaneously increasing efficiency, productivity, and
system reliability.

Ordering Information

Operatin blaxizum Oulp Maximum Output
Part perating Power without , pU @ Eco
Junction Rbs(on_max) . Power with Heatsink | Package
Number 4 Heatsink _ (12) Status
Temperature (Vin=350~ 400\/)(1,2) (Vin=350~400V)
FSFA2100 | -40 to +130°C 0.38Q 200W 450W 9-SIP RoHS
Notes:

1. The junction temperature can limit the maximum output power.
2. Maximum practical continuous power in an open-frame design at 50°C ambient.

@ For Fairchild’s definition of “green” Eco Status, please visit: http://www.fairchildsemi.com/company/green/rohs_green.html.
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Application Circuit Diagram
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Figure 1. Typical Application Circuit for an Asymmetric PWM Half-Bridge Converter
Cs
T D1
| — 2 g MMW—t Lic Np N E
Vee N LVee| VDL'__| ® +
Lm Ns z7z Vo
A_h  IHVce
Rr I F [ ] |
=
'_ —
e
Control H
VFB IC L
CoL I =
Vin + a Verr
zZzzz 4 l _| e
GS i —
l !
T T KA431 r
= I SG PG =
MW /i
= Rsense Avd

Figure 2. Typical Application Circuit for an Asymmetric PWM Flyback Converter
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Block Diagram

LVcc Voo
i [
VREF ICTC B
3V O
t 11.3/14.5 Vo
R -Q
lete lere WV O
l FIF
v J7 87/92V
HVcec good 4
Rr e jfj
o
E ¢l HVee
High-Side i
3v Gate Drive
}7
Vs [2]
LVee LVee
loe [ }J
Balandi Low-Sid
| B srs,
R 200ns x
N Shutdown without delay
VBurst J A
15V/11.3v [8] NC
v
oLP ?{ej PG
) >————s o e s noce
o9V
Q R
LVee LVee good R ! 51SG
Ves Auto-restart prlo_taet:tri‘on
OVP protection Ve < 5V
23v
iy
4]
CS
Figure 3. Internal Block Diagram

© 2008 Fairchild Semiconductor Corporation
FSFA2100 + Rev. 1.0.0

www.fairchildsemi.com

19UaAU0D N 26pLg-jeH 10} (W Sdd) YoIMS Jamod pliydired — 00T2v4SH



Pin Configuration

D, C

N NN N |
1 2 3456 7 8 9 10
Vo, R; SG LVecc Verr
Vig CS PG HVcc
Figure 4. Package Diagram
Pin Definitions
Pin # Name Description
1 VoL This is the drain of the high-side MOSFET, typically connected to the input DC link voltage.
2 Vv This pin is connected to the inverting input of the PWM comparator internally and to the
FB opto-coupler externally. The duty cycle is determined by the voltage on this pin.
3 Rt This pin programs the switching frequency using a resistor.
4 cs This pin senses the current flowing through the low-side MOSFET. Typically, negative

voltage is applied on this pin.

5 SG This pin is the control ground.
6 PG This pin is the power ground. This pin is connected to the source of the low-side MOSFET.
7 LVce This pin is the supply voltage of the control IC.
8 NC No connection.
9 HVce This is the supply voltage of the high-side gate-drive circuit IC.
10 Verr This is the drain of the low-side MOSFET. Typically, a transformer is connected to this pin.
© 2008 Fairchild Semiconductor Corporation www.fairchildsemi.com
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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
Vps Maximum Drain-to-Source Voltage (VpL-Vctr and Verr-pc) 600 \Y
LVce Low-Side Supply Voltage -0.3 25.0 \%

HVcc to Verr | High-Side Ve Pin to Low-Side Drain Voltage -0.3 25.0 \Y

HVce High-Side Floating Supply Voltage -0.3 625.0 \%

VEs Feedback Pin Input Voltage -0.3 LVee \Y

Vcs Current Sense (CS) Pin Input Voltage -5.0 1.0 \%

VRt Rt Pin Input Voltage -0.3 5.0 \Y

dVcrr/dt Allowable Low-Side MOSFET Drain Voltage Slew Rate 50 V/ins
Pp Total Power Dissipation(a) 12.0 w
T, Maximum Junction Temperature(‘” +150 oc
Recommended Operating Junction Temperature(‘” -40 +130

Tstc Storage Temperature Range -55 +150 °C
MOSFET Section

Vber Drain Gate Voltage (Res=1MQ) 600 \%

Ves Gate Source (GND) Voltage +30 \%

Iom Drain Current Pulsed 33 A

. . Tc=25°C 11
Ip Continuous Drain Current A
Tc=100°C 7
Package Section
Torque Recommended Screw Torque 5~7 kgf-cm
Notes:

3. Per MOSFET when both MOSFETSs are conducting.
4. The maximum value of the recommended operating junction temperature is limited by thermal shutdown.

Thermal Impedance

Ta=25°C unless otherwise specified.

Symbol Parameter Value Unit
B.c Junction-to-Case Center Thermal Impedance (Both MOSFETs Conducting) 10.44 °C/W
© 2008 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Electrical Characteristics

Ta=25°C and LVcc=17V unless otherwise specified.

Symbol Parameter Test Conditions Min.  [Typ. Max. Unit
MOSFET Section
BVpss Drain-to-Source Breakdown Voltage [BR200VA. T4725°C 600 V
I0=200pA, Ta=125°C 650
Rosiony | On-State Resistance Ves=10V, Ip=5.5A 0.32 0.38 Q
tor Body Diode Reverse Recovery Time® gﬁi?gé?&ﬁ;ﬂsw 120 ns
Supply Section
Ik Offset Supply Leakage Current HVcc=Vcrr=600V 50 pA
lqHVcc Quiescent HVcc Supply Current (HVccUV+) - 0.1V 50 120 MA
laLVce Quiescent LVcc Supply Current (LVccUV+) - 0.1V 100 200 MA
fosc=1_00KHz, Vgg > 3V 6 9 mA
loHVee Operating HVcc Supply Current HVce=17V
(RMS Value) No switching, Ves < 1V 100 200 UA
HVcc=17V
loLVec Operating LVcc Supply Current fosc=100KHz, Ve > 3V 7 11 mA
(RMS Value) No switching, Vs < 1V 2 4 mA
UVLO Section
LVccUV+ | LVce Supply Under-Voltage Positive Going Threshold (LVcc Start) 13.0 14.5 16.0 \%
LVccUV- | LVce Supply Under-Voltage Negative Going Threshold (LVcc Stop) 10.2 11.3 12.4 \Y,
LVccUVH | LVcc Supply Under-Voltage Hysteresis 3.2 \%
HVccUV+ | HVee Supply Under-Voltage Positive Going Threshold (HVcc Start) 8.2 9.2 10.2 V
HVccUV- | HVce Supply Under-Voltage Negative Going Threshold (HVcc Stop) 7.8 8.7 9.6 \%
HVccUVH | HVce Supply Under-Voltage Hysteresis 0.5 V
Oscillator and Feedback Section
VRr V-l Converter Threshold Voltage 15 2.0 25 \%
fosc Output Oscillation Frequency Rr=27KQ 94 100 106 KHz
Dwmax Maximum Duty Cycle VEeg=4V 45 50 55 %
Dwmin Minimum Duty Cycle Veg=0V 0 %
Vg™ Maximum Feedback Voltage for Dyax | Dmax = 48% 2.7 3.0 3.3 \%
Irs Feedback Source Current V=0V 370 470 570 MA
VaH Burst Mode High-Threshold Voltage 1.34 1.50 1.66 \%
VaL Burst Mode Low-Threshold Voltage 1.16 1.30 1.44 Vv
Vahy Burst Mode Hysteresis Voltage 0.1 0.2 0.3 \%
tss Internal Soft-Start Time fosc=100kHz 10 15 20 ms

Continued on the following page...
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Electrical Characteristics  (Continued)

Ta=25°C and LVcc=17V unless otherwise specified.

5. This parameter, although guaranteed, is not tested in production.
6. These parameters, although guaranteed, are tested only in EDS (wafer test) process.

Symbol Parameter Test Conditions |Min. Typ. | Max. | Unit
Protection Section
lop OLP Delay Current V=5V 3.8 5.0 6.2 MA
Vop | OLP Protection Voltage VEg > 6V 6.3 7.0 7.7 \%
Vovp | LVcc Over-Voltage Protection LVee > 21V 21 23 25 \Y
Vaocr |AOCP Threshold Voltage AV/At=-1V/us -1.0 -0.9 -0.8 \Y
tsxo | AOCP Blanking Time® \A/\C/j :tzv’;c\’/%s 50 ns
toa  |Delay Time (Low-Side) from Vaoce to Switch Off® AV/At=-1V/ps 250 | 400 ns
Vi Pulse-by-Pulse Current Limit Threshold Voltage AV/At=-0.1V/us -0.64 | -0.58 | -0.52 \Y
taL Pulse-by-Pulse Current Limit Blanking Time Ves <_VL'M; 150 ns
AV/IAt=-0.1V/us
to.  |Delay Time (Low-Side) from Vi to Switch Off® AV/At=-0.1V/ps 450 ns
Tsp Thermal Shutdown Temperature'® 110 130 150 °C
Isu Protection Latch Sustain LVcc Supply Current LVcc=7.5V 100 150 MA
Verser | Protection Latch Reset LVcc Supply Voltage 5 \%
Dead-Time Control Section
Dr |Dead Time® | 200 ns
Notes:

© 2008 Fairchild Semiconductor Corporation
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FSFA2100 — Fairchild Power Switch (FPS™) for Half-Bridge PWM Converter

Typical Performance Characteristics

These characteristic graphs are normalized at TAo=25°C.
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Figure 6. Switching Fre quency vs. Temperature

Figure 5. Maximum Duty Cycle vs. Temperature
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Figure 7. High-Side V cc (HVcc) Start vs. Temperature

0.9

0, G2 e paziewioN

0.9

100

25
Temp (C)

Temp (C)

Figure 10. Low-Side V cc (LVcc) Stop vs. Temperature

Figure 9. Low-Side V cc (LVcc) Start vs. Temperature

www.fairchildsemi.com

© 2008 Fairchild Semiconductor Corporation

FSFA2100 « Rev. 1.0.0



FSFA2100 — Fairchild Power Switch (FPS™) for Half-Bridge PWM Converter

(Continued)

Typical Performance Characteristics

These characteristic graphs are normalized at TAo=25°C.
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Figure 11. OLP Delay Current vs. Temperature
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Functional Description

1. Internal Oscillator : FSFA2100 employs a current-
controlled oscillator as shown in Figure 17. Internally, the
voltage of the Ry pin is regulated at 2V and the
charging/discharging current for the oscillator capacitor
Cr is determined by the current flowing out of the Rt pin
(Ictc).- When the Ry pin is pulled down to the ground with
a resistor Rser, the switching frequency is fixed as:

fg = 27K2 | 100(kH2) 1)
SET
VREF ICTC A
— s
3V o
1 R Q
lICTC 2lcre WV o
== ICT FIF
2V g
Rser Rt
. il

Figure 17. Current Controlled Oscillator

2. PWM Control : Figure 18 shows the typical control
circuit configuration. The opto-coupler transistor should
be connected to the Vg pin in parallel with the feedback
capacitor to control the duty cycle.

o Jl_Vcc \'/_D|L
Ry r—j‘]
R
- Control _{ ::1
Ve T ]
é I Cs — _{ %

—T

SG
Figure 18. PWM Cont rol Configuration

PG

Figure 19 shows the internal block diagram for PWM
operation. Duty cycle is controlled by comparing the
feedback voltage to the triangular signal with a range
from 1V to 3V.

1*T

1*T

Protection

4 PGrf

Figure 19. Internal PWM Block Diagram

3. Protection Circuits : The FSFA2100 has Overload
Protection (OLP), Abnormal Over-Current Protection
(AOCP), Over-Voltage Protection (OVP), and Thermal
Shutdown (TSD) self-protective functions. The OLP and
OVP are auto-restart mode protections, while the AOCP and
TSD are latch-mode protections, as shown in Figure 20.

Auto-restart mode protection: Once the fault condition is
detected, the switching is terminated and the MOSFETs
remain off. When LV falls down to LV¢c stop voltage of
around 11V, the protection is reset. The FPS resumes
normal operation when LVcc reaches the start voltage of
about 14V.

Latch-mode protection: Once this protection is triggered,
the switching is terminated and the MOSFETs remain
off. The latch is reset only when LVcc is discharged
below 5V.

LVee
71

LWVeegooa
1.3/145V O

Vrer Internal Bias

Shutdown

Latch
protection

Auto-restart

oLp protection
l% P

a s
a R
LV goos R Q
TSD
Ves - FIF
LVee <5V

Figure 20. Protection blocks

Low-side MOSFET current should be sensed for Pulse-
by-pulse current limit and AOCP. The FSFA2100 senses
drain current as a negative voltage, as shown in Figure
21 and Figure 22. Half-wave sensing allows low-power
dissipation in the sensing resistor, while full-wave
sensing has less noise in the sensing signal.
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Figure 22. Full-Wave Sensing

3.1 Pulse-by-Pulse Current Limit : In normal operation,
the duty cycle of the low-side MOSFET is determined by
comparing the internal triangular signal with the
feedback voltage. However, the low-side MOSFET is
forced to turn off when the current sense pin voltage
reaches -0.58V. This operation limits the drain current
below a pre-determined level to avoid the destruction of
the MOSFETSs.

3.2 Abnormal Over-Current Protection (AOCP) : If one
of the secondary rectifier diodes is short-circuited, large
current with extremely high di/dt can flow through the
MOSFET before OCP or OLP is triggered. AOCP is
triggered with a very short shutdown delay time when the
sensed voltage drops below -0.9V. This protection is
latch mode and reset only when LV¢c is pulled below 5V.

3.3 Overload Protection (OLP) : Overload is defined as
the load current exceeding its nominal level due to an
unexpected abnormal event. In this situation, a
protection circuit should trigger to protect the power
supply. However, even when the power supply is in the
normal condition, the OLP circuit can be triggered during
the load transition. To avoid this undesired operation, the
OLP circuit is designed to trigger only after a specified
time to determine whether it is a transient situation or a
true overload situation. Because of the pulse-by-pulse
current limit capability, the maximum peak current

through the MOSFET is limited; and, therefore, the
maximum input power is restricted with a given input
voltage. If the output consumes more than this maximum
power, the output voltage (Vo) decreases below the
nominal voltage. This reduces the current through the
opto-coupler diode, which also reduces the opto-coupler
transistor current, increasing the feedback voltage (Veg).
If Ve exceeds 3V, D1, which is illustrated in Figure 19, is
blocked and the OLP current source starts to charge Cg
slowly, as shown in Figure 23. In this condition, Vg
continues increasing until it reaches 7V, then the
switching operation is terminated, as shown in Figure 23.
The delay time for shutdown is the time required to
charge Cg from 3V to 7V with 5pA, as given by:

(7V -3V)xCqg

5 )

Idelay =

A 30 ~ 50ms delay time is typical for most applications.

Vo

7V Overload protection \

tdelay

t i,

i

Figure 23. Overload Protection

Flm

3.4 Over-Voltage Protection (OVP) : When the LVcc
reaches 23V, OVP is triggered. This protection is
enabled when using an auxiliary winding of the
transformer to supply LVcc to FPS.

3.5 Thermal Shutdown (TSD) : The MOSFETs and the
control IC are built in one package. This allows the
control IC to detect the abnormal over-temperature of the
MOSFET. If the temperature exceeds approximately
130°C, the thermal shutdown triggers.

4. Soft-Start : At startup, the duty cycle starts increasing
slowly to establish the correct working conditions for
transformers, inductors, and capacitors. The voltage on
the output capacitors is progressively increased to
smoothly establish the required output voltage. Soft-start
time is internally implemented for 15ms (when the
operating frequency is set to 100kHz.) In addition, to
help the soft-start operation, a capacitor and a resistor
would be connected on the Ry pin externally, as shown
in Figure 24. Before the power supply is powered on, the
capacitor Css remains fully discharged. After power-on,
Css becomes charged progressively by the current

© 2008 Fairchild Semiconductor Corporation
FSFA2100 + Rev. 1.0.0

www.fairchildsemi.com

19UaAU0D N 26pLg-jeH 10} (W Sdd) YoIMS Jamod pliydired — 00T2v4SH



through the Ry pin, which determines the operating
frequency. The current through the Ry pin is inversely
proportional to the total impedance of the connected
resistors. The total impedance at startup is lower than
that of the normal operation because Rss is added on
Rser in parallel, which means the operating frequency
decreases continuously from higher to nominal.
Eventually Css is fully charged to the Ry pin voltage and
the operating frequency is determined by Rset only.

During the charging time of Css, the operating frequency
is higher than during normal operation. In asymmetric
half-bridge converters, a switching period contains
powering and commutation periods. The energy cannot
be transferred to the output side during commutation
period. Since the DC link voltage applied to the Vp_ pin
and the leakage inductance of the main transformer are
fixed, the powering period over the switching period is
shorter in high switching frequencies. As Css is charged,
the switching frequency decreases and the powering
period over the switching period increases as well. It is
helpful to start SMPS softly with the internal soft-start
time together.

% 'J_Il_Vcc Y_D|L
Ry —

ff\fvv [
Rss % !
Rser
C LR
SSI v Control _| M
—T_ FB[ IC ]
SR ST
| H
‘_'SG ‘_'PG

Figure 24. External Soft-Start Circuit

5. Startup: Due to the imbalance of the turn-off
resistance between the high- and low-side MOSFETSs,
the voltage across the DC blocking capacitor cannot be
predicted at startup. Additionally, the high-side MOSFET
starts with a large duty cycle since the duty cycle of the
low-side MOSFET increases step-by-step during soft-
start time. Therefore, in the case where high voltage is
already charged in the DC blocking capacitor due to the
higher turn-off resistance of the high-side MOSFET
before startup, a large primary current could flow through
the high-side MOSFET during turn-on time after startup.
For the high-side MOSFET, a long duty cycle and high

applied voltage make an excessive primary current.
When the high-side MOSFET turns off, the primary
current flows back to the DC link capacitor through the
body diode of the low-side MOSFET. It keeps the same
status even after turning on and off the low-side
MOSFET. When the high-side MOSFET turns on again,
a huge current can flow from the DC link capacitor
through the channel of the high-side MOSFET and body
diode of the low-side one due to the reverse recovery. It
may induce unexpected noise into CS pin.

To avoid this issue, the voltage across the DC blocking
capacitor must be low enough. In general, two resistors
with several MHz can be added on the drain-to-source
terminals of each MOSFET to divide the DC link voltage.

6. Burst Operation : To minimize power dissipation in
standby mode, the FSFA2100 enters burst-mode
operation. As the load decreases, the feedback voltage
decreases. As shown in Figure 25, the device
automatically enters burst mode when the feedback
voltage drops below Vg (1.3V). At this point, switching
stops and the output voltages start to drop at a rate
dependent on standby current load. This causes the
feedback voltage to rise. Once it passes Ve (1.5V),
switching resumes. The feedback voltage then falls and
the process repeats. Burst-mode operation alternately
enables and disables switching of the MOSFETSs,
thereby reducing switching loss in standby mode.

Vo
V OSE[

L=

i Switching
i stop i i
ty b 3

Switching
stop

Figure 25. Burst-Mode Operation
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Typical Application Circuit (Asymme

tric PWM Half-Bridge Converter)

®  High Efficiency ( >93% at 400Vn input)
® Reduced EMI Noise through Zero-Voltage-Switching (ZVS)

®  Enhanced System Reliability with Various Protection Functions
" Internal Soft-Start (15ms)

L R . Output Voltage
- ™
Application PS™ Device |Input Voltage Range Rated Output Power (Rated Current)
LCD TV FSFA2100 400V 200w 25V-8A
Features

R211 cz2n1
75 560pF/1kV

c102

€201 €202

Figure 26. Typical Ap

] N 2200yF  22004F
s 38V 35V
270Vac p M
0000 t
Il 1l
VCC JP1 R106 D101 ! 2|7-'1]F . .
10 27, INg137 D211
AAAA AA
— VWy * VWA —Pr FFPF20UP20DN ZZZ ZZ7ZZ Vo
| c105 + LVcc'__| VDI'___|
E3 22yF/ =
50V
- °
Vin=400V w107 gy HVce o 77 77
(from PFC 15K D212
output) RT, FYP2010DN c204
R202 12nF
c107 3} = L c106 K
R105
0.68uF oK —| [ 3! 100nF e R206
FB Control | 'H] S 2%
IC I
. VCTR
= c212
P [ ':251,2 680pFI1kV
c101 — €203 R203
2204F/ 27nF 33k
g u3 s
L= == KA43 L
c102 =
R12S IWOPF SG PG 2
1Kk = L
=1 AAA /7.
=r VVWVv
_ R101
= 0.2 v

plication Circuit
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Typical Application Circuit  (Continued)
"  Core: EER3542 (Ae=107 mm?)
"  Bobbin: EER3542 (Horizontal)
] | NN ] ]
SANSANANSANNANSANAN
EER3542 | |
0000000000
< 16
N ® [ ttttttttt****“‘***
1 p | A A A A A A A A A A A A A A A A A A A
o
— Nsl b
1
| - 3
1
o o | [ 00000000000000000000 |
— — 00000000000000000004
— st __ | l
° - RSNSNNN
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Figure 27. Core and Winding
Pin(S - F) Wire Turns Winding Method
Np 8—1 0.12¢x30 (Litz wire) 50 Solenoid winding
Ns1 16 — 13 0.19x100 (Litz wire) 8 Solenoid winding
Ns2 12—-9 0.19x100 (Litz wire) 8 Solenoid winding
Pin Specification Remark
Inductance 18 630uH = 5% 100kHz, 1V
Leakage 1-8 45pH £ 10% Short one of the secondary windings
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Physical Dimensions

+

Hr 8l |

—

SIPMODAAQ9RevA

Figure 28. 9-SIP Package
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Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner
without notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify or
obtain the most recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions,
specifically the warranty therein, which covers Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
http://www.fairchildsemi.com/packaging/.
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TRADEMARKS

The following indudes registered and unregistered tradermarks and service marks, owned by Fairchild Sermiconductor and/or its global subsidianes, and is not
intznded 1o be an exhaustve lig of all such trademarks.

Build it MNow™ F-PFS™ PowwerTrench® The Power Franchise®
CarePLLUS™ FRFET® 5 Programmahle Active Droop™ e r
CarePOWER™ Global Power Resource QFET® m,.\#g
CROSSVOLT™ Green FPS™ Qs TiryBaost™
GTL™ Green FPS™ e-Serigs™ Quiet Serigs™ TinyBuckm™
Current Transfer Logic™ GTOm™m RapidConfigure™ - ®
& : TinyLaogic
EcoSPARK IntellifdAxT™ ' TINYOPT O™
T Th
Efficenthdax |SOPLAMNART i
i g TinyPower™
MegaBuck Saving our world, 1AM at a time™ TinyPVyhdme
M MICROCOUPLERT™ SrnartiizxT™ TinyAfirem
= MicraFET™ SMART START™ S H
: wSerles
® MicroPakm SPM®
N MillerDrive™ STEALTH™
i
EalEan ® M otio Nkl ax™ SuperFET™ Aey
Fairchild Semiconductor W otion-SPM ™ SLnerSOT™ S LIHC
FACT Cuiet Series™ OPTOLOGIC® n Ultra FRFET™
FACT® o e oS UniFET™
ORTOPLANAR " a
FAST® 5 SUpCEEOTTLE YO
FastvCore™ Saprefiec Visualllzx™
FlashWriter®” Pl e I
S POR oM™ SYSTEM =
FPs Powe L SPM™ GENERAL

= EZSWITCH™ and Flashivriter® are tradermarks of System General Corporation, used under license by Fairchild Semiconductar.

DISCLAIMER

FAIRCHILD SEMICOMNDUCT OR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER MOTICE TO ANY PRCOUCT S HEREIN TO IMPRCWE
RELABILTY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABIUTY ARISING OUT OF THE APPLICATICN OR USE OF ANY PRCOUCT OR
CIRCUIT CESCREED HEREIN; NEITHER DOES [T COMVEY ANY LCENSE UNDER TS PATENT RIGHT S, NOR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DO NOT EXPAND THE TERMS CF FAIRCHILD'S WORLDWIDE TERMS AMND CONDITIONS, SPEQFICALLY THE WARRANTY THEREIN,
WHICH COVERS THESE PRODUCTS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE MNOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE
EXPRESSWRITTEN APPRCVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.

As used herein:

1. Life support devices or systems are devices or systems which, (a)are 2. A critical component in any component of a life support, device, or
intended for surgical implant into the body or (b} support or sustain life, system whose fallure to perform can be reasonably expected to
and (c) whose failure to perform when properly used in accordance cause the failure of the life support device or system, or to affect its
with instructions for use provided in the labeling, can he reasonably safety or effectiveness.
expected to result in a significant injury of the user.

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Corporation's Anti-Counterfeiing Policy. Fairchild's Anti-Counterfeiing Policy is alsa stated an aur external website, v fairchildsemi com,
under Sales Support.

Counterfeiting of semicondudor partsis a growing prablem in the industry. All manufacturers of semiconductor products are experiencing counterfeiting of their parts.
Customers who inadvertentty purchase counterfeit parts expenence mary problems such as loss of brand reputation, substandard performance, failed applications,
and increased caost of produdtion and manufactuning delays. Fairchild istaking strong measures o protect oursebves and our custormers from the proliferation of
counterfeit parts. Fairchild stronghy encourages customers to purchase Fairchild parts either diredtly from Fairchild or from Authonzed Fairchild Distributors who are
listed by country on our web page cited above. Products customers buy either from Fairchild directly ar from Authorized Fairchild Distributors are genuine parts, hawve
full traceahility, meet Fairchild's quality standards for handling and storage and provide access to Fairchild's full range of up-to-date technical and product information .
Fairchild and our Authorized Distibutars will stand behind all wamanties and will appropriately address any warranty issuesthat may anse. Fairchild will not provide
ary warranty coverage or other assistance for parts bought from Unacthorized Sources. Fairchild is cormmitted to combat this giobal problem and encourage our
customers 1o do their part in stopping this practice by buying direct or from authorized distributars

PRODUCT STATUS DEFINITIONS
Definition of Terms
Datasheet Identification | Product Status

Definition
Datasheet contains the design specifications for product development. Specifications may change in
any manner without notice
Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild
Semiconductor reserves the right to make changes at any time without natice to improve design.
Datasheet contains final specifications . Fairchild Semiconductor reserves the right to make changes
at any time without notice to improve the design.
Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductar. The
datasheet is for reference information only.

Advance Infarmation Faormative / In Design

Preliminary First Production

Mo ldentification Needed | Full Praduction

Ohsolete Mot In Production
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