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FANG6208
Secondary-Side Synchronous Rectifier Controller for
LLC Topology

Features Description
®  Specialized SR Controller for LLC or LC Resonant FANG6208 is a synchronous rectification (SR) controller
Converters for isolated LLC or LC resonant converters that can

drive two individual SR MOSFETs emulating the

Secondary-Side Timing Detection with Timing behavior of rectifier diodes. FAN6208 measures the SR

Estimator . : - L
conduction time of each switching cycle by monitoring
®  Gate-Shrink Function to Prevent Shoot-Through the drain-to-source voltage of each SR and determines
During Load and Line Transient the optimal timing of the SR gate drive. FAN6208 uses

the change of opto-coupler diode current to adaptively
shrink the duration of SR gate drive signals during load
transients to prevent shoot-through. To improve light-
®  Programmable Dead Time between Primary-Side load efficiency, Green-Mode operation is employed,

Gate Drive Signal and SR Drive Signal which disables the SR drive signals, minimizing gate
drive power consumption at light-load condition.

®  Green-Mode Function for Higher Efficiency at Light-
Load Condition

®  Advanced Output-Short / Overload Protection
Based on the Feedback Information Optimal timing circuits and protection functions are

" Internal Over-Temperature Protection (OTP) |nt_egrated in an 8-pin SOP _packgge, phiiehialions high-
efficiency power supply design with fewer components.

®  Vpp Pin Over-Voltage Protection (OVP)

Related Resources

Applications

®  Evaluation Board: FEBFAN6208 CP433v1
= |CDTV
= PC Power

®  Open-Frame SMPS

Ordering Information
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Part Number | Operating Temperature Range Package Packing Method
FAN6208MY -40°C to +105°C 8-Pin Small Outline Package (SOP) Tape & Reel
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Figure 1. Typical Application
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Marking Information

[] F- Fairchild Logo
H HH Y b o
[ X- Year Code
F ZXYTT Y- Week Code
TT: Die Run Code
6208 T - Package Type (M = SOP)
TPM P - Y: Green Package
| @] M - Manufacture Flow Code

Pin Definitions

%_

Pin Configuration

70

Figure 3. Top Mark
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Figure 4. Pin Assignments
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Pin # Name Description
1 DETL1 Low Detect provides low-voltage detection of Vps of SR MOSFET1.
2 DETL2 Low Detect provides low-voltage detection of Vps of SR MOSFET2.
3 RP Dead Time Programming Resistor programs H/L frequency version and dead time.
4 FD Feedback Detection is used for short-circuit protection and gate shrink.
5 VDD Power Supply
6 GATE2 Driver Output. The totem-pole output driver for driving the SR MOSFET2.
7 GND Ground
8 GATE1 Driver Output. The totem-pole output driver for driving the SR MOSFET1.

© 2010 Fairchild Semiconductor Corporation
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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 Parameter Min. Max. Unit
Vbb Supply Voltage 30 \%
VEep Voltage on FD Pin 30 \Y
Viv Voltage on DETL1, DETL2, RP Pins -0.3 7.0 \Y/
Po Power Dissipation 350_mV\°/ 1009 m\iv

at Ta=90°C | at Ta=25°C
Osa Junction-to-Ambient Thermal Resistance 130 °C/W
Wir Junction-to-Top Thermal Characteristics 45 °C/W
T; Operating Junction Temperature Internally Limited °C
Tsto Storage Temperature Range -55 +150 °C
TL Lead Temperature (Wave Soldering or IR, 10 Seconds) +260 °C
Human Body Model, JESD22-A114 6
o0 Charged Device Model, JESD22-C101 2 kv

Recommended Operating Conditions

The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended
operating conditions are specified to ensure optimal performance to the datasheet specifications. Fairchild does not
recommend exceeding them or designing to Absolute Maximum Ratings.
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Symbol Parameter Min. Max. Unit
Ta Operating Ambient Temperature -40 +105 °C
© 2010 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Electrical Characteristics

Vpp=20 V, Ta=25°C, unless otherwise specified. All voltages are with respect to GND unless otherwise noted.

Symbol Parameter Condition Min. Typ. Max. Unit
VDD Section
Vb DC Supply Voltage VTH-0OFF 28 Vv
VDD:12 V,
Ibp-opP1 Operating Current DETL=50 KHz, C_=6 nF, 7.0 8.5 10.0 mA
RRp:24 KQ
. VDD:12 V,
lbp-op2 Operating Current DETL=100 KHz 24 3.2 4.0 mA
Ibp-sT Startup Current Vpop=8 V 180 300 500 MA
Vrh-on1 VTr-onz | ONn Threshold Voltage 9.3 9.7 10.1 Vv
VoL off Threshold Voltage 8.3 8.8 9.3 v
VTH-OFF2
Vpp-ovP1 Vee Oerr-Voltage 26 o7 28 Vv
Vbp-ove2 Protection
Vopove-vsy | Vee Over-Voltage 13 18 2.3 v
Vbp-ove-Hys2 | Protection Hysteresis
Vcc Over-Voltage-
oL 77 Protection Debounce 30 60 Y 4°
DETL Section
VDD:12 V,
V Threshold Voltage for LOW
VDET“ BN ion of DE%_ DETL=50 KHz, C,=6 nF, | 1.7 2.0 2.3 Vv
DETL2 RRP:24 KQ
tsr-ON-DETL1 Delay from DETL LOW to
+ tpp+
tSR-ON-DETLz SR Gate Turn-On tps+ tppt tr 300 350 400 ns
 DETLOINER DETL Floating Voltage VDD:.lz SABSIE Pin 45 \Y,
VDETL-FLOATING2 Floating
IpETL-
PETL-SOURCEL | DETL Source Current Vper1=0 V 40 50 60 MA
IDETL-SOURCE2
DETL LOW Time
toETL_Green_LF1 | Threshold for Green Mode Ve < 1.5V 350 375 4.00 us
tDETL Green_LF2 | @t Low-Frequency
Operation
DETL LOW Time
tDET(L)_Green HF1 Thrgshold for Green Mode Ve > 1.5V 175 1.90 205 e
toeT(L)_creen_HF2 | @t High-Frequency
Operation
Thermal Shutdown
Shutdown Temperature ;I'/enlple5ra\1/ture RIS 140
TsHutbown pb~ e
Hysteresis 20
TsTARTUP Startup Temperature Before Startup 120

Continued on the following page...

© 2010 Fairchild Semiconductor Corporation
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Electrical Characteristics

Vpp=20 V, Ta=25°C, unless otherwise specified. All voltages are with respect to GND unless otherwise noted.

Symbol Parameter Condition Min. Typ. Max. Unit
Gate Section
Gate Output Voltage _

Vz1 Vz2 Maximum (Clamping) Vpp=20 V 10 12 14 \Y
Vor1 VoL2 Gate Output Voltage LOW | Vpp=12 V; 10=100 mA 0.5 \
Von1VoH2 Gate Output Voltage HIGH | Vpp=12 V; 16c=100 mA 9 \Y

.. . Vpp=12 V; CL=6 nF;
tr1 tr2 Rising Time Veare=2 V 10 9 V 30 70 120 ns
. . Vpp=12 V; CL=6 nF;
tr1 tr2 Falling Time Veare=9 V to 2 V 30 50 70 ns
P tion Delay to Gat
tPD_HIGH_DETLL ropaganon e ay 10 Bale .. g v~2 v, Vpp=12 v
¢ Output HIGH (DETL (DET Floating) 120 ns
PD_HIGH_DETL2 Trigger) g
D LOW DETLL Propagation Delay to Gate tr: 100%~90%, Vpp=12 V
ton 1o Output LOW (DETL (DET Floating) 120 ns
PD_LOW_ DETL2 Trigger) g

fon_maxs Maximum On-Time Trim Maximum On-Time 9.0 10.5 12.0 Hs

ton_maxz
tiNHIBIT LF1 Gate Inhibit Time (from
tNHIBIT_LF2 Turn-Off to Next Turn-On) Ve = 20 18 21 25 HS
tNHIBIT_HFL Gate Inhibit Time (from
UNHIBIT_HF2 Turn-Off to Next Turn-On) Ve = 140 125 1.45 1.70 HS
¢ Blanking Time for SR Turn-
tBLANK'Nel Off Triggered by DETL 300 ns

S e High (Minimum On-Time)

Gate ON-Time Increase
Kr Rate Between Two ton(n) / ton(n-1) % 140 %
Consecutive Cycles
Timing Estimator Section
Detection Window for
Insufficient Dead Time
tow (from Gate Turn-Off to 80 Las = ns
DETL HIGH)
Gate Shrink Time by _ _
tSHRINK-DT [ ———— | Rrp=20 KQ, tpeT =5 us 1.00 1.25 1.50 us
Dead Time by Timing toerL=4 ps, Rrp=20 KQ 210 300 390
Estimator (70 kHz ~
. 140 kHz, Vrp < 1.5 V) toeTL=6 s, Rrp=20 KQ 570 720 870
DEAD . 88 ns
Dead Time by Timing toeTL=2.5 Ps, Rrp=43 KQ 220 320 420
Estimator (160kHz ~
240 kHz, Vrp > 1.5V) toet=3.8 us, Rrp=43 KQ 560 670 780
DETL HIGH-to-LOW
tos Debounce Time for Gate 150 ns
Turn-on Trigger
¢ Gate Shrink by DETL 12
SHRINK-RNG | Ringing around Zero : HS
DETL Pull-HIGH Time
toreen_pH Threshold for Green Mode 18 24 30 HS

Continued on the following page...

© 2010 Fairchild Semiconductor Corporation
FAN6208 + Rev. 1.0.4
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Electrical Characteristics

Vpp=20 V, Ta=25°C, unless otherwise specified. All voltages are with respect to GND unless otherwise noted.

Symbol Parameter Conditions Min. Typ. Max. Units
Feedback Detection (FD) Section
Feedback Increase
0, 0, - - 0,
AVI% AV2% | rreshold for Gate Shrink | [(VPp-Ve)na/(Vop-Veo)n] 120 %
¢ Gate Shrink by Feedback 14 s
SHRINK-FD DetECtion . |J
Gate-Shrink Duration by
[D-SHRINK-FD | Foedhack Detection 60 90 120 HS
Short-Circuit Protection
Vpbp-VED.scp (SCP) Threshold by 200 270 340 mV
Feedback Detection
Debounce Time for Short-
toe-scp Circuit Protection (SCP) 12 16 20 HS
RP Section
Irp RP Source Current 38.5 41.5 44.5 MA
VRrpro RP Open Protect 3.40 3.65 3.90 \%
VRrps RP Short Protect 0.25 0.30 0.35 \%
trPOS RP Open/Short Debounce 1.6 2.0 2.4 us
VRPHL H/L Frequency Threshold 1.40 1.46 1.52 \%
toean (ns) RP Curve for LF Mode toea (ns) RP Curve for HF Mode
2200 | TTIOKG2 = ;oo.c- S
2000 - 30K G2 r,.-"' w0 43K G2
s 24k 62 __,—'"/-'- m; ;m: G2
1600 | ~—27K.G2 Ll Lt _::':
1s00 | —-S0KG2 ) et ] ’_’,_---"" :r:J S
w0 e T | LePrT L -l =
= R e T e "~ ==

200 I e -
]

4 5 L 8 9

toen (Us)
Figure 5. tpeap VS. tper. RP Curve for LF Mode

0

2 24 28 32 36 4 4
toen (us)

Figure 6. tpeap VS. tper. RP Curve for HF Mode
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Function Description

Operation PrinCipIe Vbs.sr1 (a) Heavy-Load Condition
FAN6208 is a secondary-side synchronous rectifier o
controller for LLC or LC resonant converters that drive 2
two synchronous rectifier MOSFETs. Figure 7 is the
simplified circuit diagram of an LLC converter. The 0 |
FANG6208 determines SR MOSFET turn-on/off timing by >
detecting the drain-to-source voltage of each SR a
MOSFET. The key waveforms for LLC resonant 0
converter for below resonance and above resonance 4 / /
are shown in Figure 8 and Figure 9, respectively.
Isr1
Secondary-Side Synchronous Rectifiers 8
Jup el 6 \
£ s =L 2\ \
1 N r \, r
° 7 Ve

Vbs.sr1 (b) Light-Load Condition

DETL1 GATEI)

DETL2 GND
o R GATE2

40

0 VvDD [

o
I
FAN6208 20
e :
LLC Resonant Converter

Figure 7. Simplified Schematic of LLC Converter
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Isr1

————

o N & o ®
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' / Figure 9. Key Waveforms of LLC Resonant Converter for
Above Resonance Operation

Timing Estimator

10 Figure 10 shows the timing diagram for FAN6208. Once
° \ the body diode of SR begins conducting, the drain-to-
. Ve \ source voltage drops to zero, which causes DETL pin
2|\ / \ / voltage to drop to zero. FAN6208 turns on the MOSFET
0 after ton-on-pett (about 350 ns), when voltage on DETL
Vos sea (b) Light-Load Condition drops below 2 V. As depicted in Figure 11, the turn-on

'\N"’——\ delay (after tsr-on-pety) is the sum of debounce time
40 W vnv“\ (150 ns) and propagation delay (200 ns).

ABojodo] D77 104 13]|011U0D 1811109 SNOUO0IYIUAS apIS-ArepuodasS— 80Z9N VA

FAN6208 measures the SR conduction duration (tpetL),
Man during which DETL stays lower than 2 V, and uses this
Ip information to determine the turn-off instant of SR gates
of the next switching cycle. The turn-off timing is
obtained by subtracting a dead time (tpeap) from the
measured SR conduction duration of the previous
1 switching cycle. The dead time can be programmed
using a resistor on the RP pin and the relationship
between the dead time and SR conduction duration
(toerL) for different resistor values on RP pin is given in
Figure 5.

Isr1

o N & O ®

A A

Figure 8. Key Waveforms of LLC Resonant Converter for
Below Resonance Operation
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FAN6208 + Rev. 1.0.4 8



VDET
2v F

—» € tsron-DETL —» i€ tsron-DETL

\/

VGATE VGATE
>
< > < >
toer (N-1) - togan toere () - toean
< > < >
toerc () toer (N+1)

Figure 10.SR Gate Timing Diagram
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Figure 11.DETL Debounce (Blanking) Time

Gate-Shrink Functions

In normal operation, the turn-off instant is determined by
subtracting a dead time (tpeap) from the measured SR
conduction duration of the previous switching cycle, as
shown in Figure 10. This allows proper driving timing for
SR MOSFETS when the converter is in steady state and
the switching frequency does not change much.
However, this control method may cause shoot-through
of SR MOSFETs when the switching frequency

increases fast and switching transition of the primary-
side MOSFETs takes place before the turn-off
command of SR is given. To prevent the shoot-through,
FANG6208 has gate-shrink functions. Gate shrink occurs
under three conditions:

(@) When insufficient dead time is detected in the
previous switching cycle. When the DETL goes
HIGH within 125 ns of detection window after SR
gate is turned off, the SR gate drive signal in the
next switching cycle is reduced by tsprink-oT (@bout
1.25 pys) to increase the dead time, as shown in
Figure 12.

VDET
2V
»
>
> e
125ns —
Detection windo Shrink
Veate Veate
»
<& » Ll
< > N ”
toeri_ow (N-1) - togan toerL_Low (N) ~ toeap™ tshrink
< > < i
toerL_Low () toert_Low (N+1)

Figure 12.Gate Shrink by Minimum Dead Time
Detection Window

(b) When the feedback information changes fast.
FAN6208 monitors the current through the opto-
coupler diode by measuring the voltage across the
resistor in series with the opto-coupler diode, as
depicted in Figure 13. If the feedback current
through the opto-coupler diode increases by more
than 20% of the feedback current of the previous
switching cycle, the SR gate signal is shrunk by
tSHRINK-FD (about 1.4 IJS) for tD-SHRINK-FD (about 90 US),
as shown in Figure 14.

LLC
Resonant Rz Ri
Converter
Opto-Couple
Vo —T Diode _} DETL1 GATE1
DETL2 GND
RP  GATE2 J7
1 — \WW—]-¢ FD vbD j—
-1 FANG6208
TL431
L @—o
A4

Figure 13.Typical Application Circuit

© 2010 Fairchild Semiconductor Corporation
FAN6208 + Rev. 1.0.4
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w FD)n
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(Voo - FD)/(Vop - FD)q > 120%
GATE1 tsHRINK-FD
| e
1 1 1 1
DETL1
_I_l_
tSHRINK-FD
GATE2 (ot
1 1 1 I r
DETL2

Figure 14.Gate Shrink by Feedback Detection

(c) When the DETL voltage has ringing around zero. As
depicted in Figure 8, the drain voltage of SR has
ringing around zero at light-load condition after the
switching transition of the primary-side switches.
When DETL voltage rises above 2V within 350 ns
after DETL voltage drops to zero and stays above
2 V longer than 150 ns, the gate is shrunk by 1.2 ps
(tsHriNK-RNG), @S shown in Figure 15.

Vper.

>150ns
—

== 200ns (tpp)

W/ R VAN

<350ns (tpe+trp)

-

AN\

Shrink

\/

Veate

\/

<

< »
toert_ow (N) ~ toeap— tshrink

toert_tow (N+1)

Figure 15. Gate Shrink by DETL Voltage
Ringing Around Zero

RP Pin Function

The RP pin programs the level of green mode and tpeap.
Figure 16 shows how the mode is selected by the
voltage on the RP pin (open protection, short protection,
and HF/LF mode). When Rgp is less than 36 KQ,
FANG6208 operates in low-frequency mode. Green mode
is enabled when tper. is smaller than 3.75 us. When Rgrp
is larger than 36 KQ, high-frequency mode is selected
and green mode is enabled for tper. < 1.90 us. tpeap can
be also adjusted by a resistor on the RP pin. Figure 5
shows the relationship between tpeap and tper. for
different RP resistors.

RP Pin Open Protection Region

Vreo (3.65V)
T ____________ Rgp = 68KQ
Vgp = 2.822V
High- Frequency Mode
____________ Rgp = 56KQ
l Vge = 2.324V
I Vepr (1.46V)
____________ Rgp = 30KQ
Vgp = 1.245V
Low-Frequency Mode
____________ Rgp = 24KQ
I Vgp = 0.996V
Vges (0.3V)

RP Pin Short Protection Region

Figure 16. RP Pin Operation

To handle abnormal conditions for IC pins, the RP pin
also provides open/short protection. When Vgp is less
than Vgps (0.3 V) or Vge is higher than Vgpo (3.65V),
the protection is triggered. Figure 17 shows the RP pin
short protection timing sequence. If Vgp < Vgps (0.3 V)
for longer than treos (2 ps), FAN6208 is disabled. Figure
18 shows the RP pin open protection timing sequence.
If VrRp > Vgrpo (3.65V) for longer than trpos (2 ps),
FANG6208 is disabled.

= e A et treos =
Reds |
| Ve = lepRe |
[TV /
T T —
RP Short Protegtion Area
GATE . Soft-StartArea
DETL{1
GATE2 — Soft-Start Area —
DETL2
Figure 17. RP Pin Short Protection
RPp s 4 tapos
Ve = lrpxRep S Vo
*ﬁF
RP Open Proteftion Area
GATEL — Soft-Start Area —
DETL1
GATE2 i Soft-StartArea  _y
DETL2

Figure 18.RP Pin Open Protection

© 2010 Fairchild Semiconductor Corporation
FAN6208 + Rev. 1.0.4
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Green Mode

Switching frequency increases in LLC topology at light-
load condition, which increases the power consumption
for the SR gate drive. Green mode reduces power loss
at light load. FAN6208 has two ways to enable green
mode. Green mode is triggered when DETL voltage is
pulled LOW for less than 3.75 ps (LF mode) or 1.90 us
(HF mode) for seven switching cycles. FAN6208
resumes normal SR gate driving when DETL voltage is
pulled LOW for longer than 3.75us (LF mode) or
1.90 ps (HF mode) for seven switching cycles.

When DETL voltage is pulled HIGH for longer than
24 ps. This occurs when the LLC resonant converter
operates in burst mode (skipping mode).

Short-Circuit Protection

As depicted in Figure 13, FAN6208 monitors the current
through the opto-coupler diode by measuring the voltage
across the resistor in series with the opto-coupler diode.
When the output of the power supply is short circuited,
the output voltage drops and the cathode of the shunt
regulator (KA431) is saturated to HIGH. No current flows
through the opto coupler diode. The output short
protection is triggered when the voltage between Vpp and
FD is smaller than 0.3 V, as shown in Figure 19.

0.3V 0.3v

Voo ! 1
T T
FD — foosce — — ¥ tossce —

GATE1
| r
DETL1
| | | | | | | L
GATE2

| |
DETL2

| | | | | | | [

Figure 19. Output Short Protection by Feedback
Detection

Vpp Pin Over-Voltage Protection

Over-voltage conditions are usually caused by an open
feedback loop. Vpp over-voltage protection prevents
damage of SR MOSFET. When the voltage on the Vpp
pin exceeds 27 V, FAN6208 disables gate output.

Internal Over-Temperature Protection

Internal over-temperature protection prevents the SR
gate from fault triggering in high temperatures. If the
temperature is over 140°C, the SR gate is disabled until
the temperature drops below 120°C.

© 2010 Fairchild Semiconductor Corporation
FAN6208 + Rev. 1.0.4
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Typical Performance Characteristics
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955 9.55
9.5 95
40 30 A5 0 25 50 75 85 100 125 40 30 15 0 25 50 75 85 100 125
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Figure 20. VTH_ONl VvS. Ta Figure 21. VTH_ON2 vs. Ta
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/ /
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Figure 24. Ipp st Vs. Ta Figure 25. Ipp op1 VS. Ta
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Typical Performance Characteristics (Continued)
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Typical Performance Characteristics (Continued)
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Figure 39. tpeap2 (RRp:20 k, 6 US) VvsS. Ta
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Figure 41. tpeap2 (RRp:43 k, 2.5 IJS) VS. Ta
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Typical Performance Characteristics (Continued)
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Figure 43. VgrpuL VS. Ta
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Typical Application Circuit (LLC Converter with SR)
Application Fairchild Devices Input Voltage Range Output
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Figure 44. Application Circuit
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Physical Dimensions
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Figure 45.

warranty therein, which covers Fairchild products.

http:/Aww.fairchildsemi.com/packaging/.

o120 >—"

GAGE PLANE

8-Lead, SOIC, JEDEC MS-012, .150-Inch Narrow Body

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

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:

P f0.2210.30
T

/
N/ A\
OPTION A - BEVEL EDGE

OPTION B - NO BEVEL EDGE

NOTES: UNLESS OTHERWISE SPECIFIED
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A) THIS PACKAGE CONFORMS TO JEDEC
MS-012, VARIATION AA.
B) ALL DIMENSIONS ARE IN MILLIMETERS.
C) DIMENSIONS DO NOT INCLUDE MOLD
FLASH OR BURRS.
D) LANDPATTERN STANDARD: SOIC127P600X175-8M.
E) DRAWING FILENAME: M0O8Arev15
F) FAIRCHILD SEMICONDUCTOR.
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|
FAIRCHILD
SEMICONDUCTOR®

TRADEMARKS

The following includes registered and unregistered trademarks and sendce marks, owned by Fairchild Sermiconductor and/or its global subsidianes, and is not

intended to be an exhaustive list of all such tradermarks

AccuPower™ F-FFS™ Sync-Lock™
AX-CAF FRFET® ® SYSTEM
BitSic™ Global Power Resource™ PowerTrench® GENERAL
Build it [Mow™ GreenBridge™ Powe 5T TinyBoost™
CorePLUS™ Green FRS™ Prograrmmable Active Droop™ TiryBuck®
CorePOWER™ Green FPS™ e-Series™ CEET® TinyCalc™
CROSSVOLT™ Grrgam oS TinyLogic®
CTL™ GTOm™ Ciuiet Serjgs™ TINYOFTO™
Current Transfer Logic™ Intellit AT RapidConfigure™ Tirry Power™
DEUXPEEC® |SOPLANAR™ #NTH Tiny Py
Dual Coogl™ Making Small Speakers Sound Louder i TirnMirg™
EcoSPARKE and Better™ Saving ourwarld, TrdAAIVY at a time TranSic™
Effici enthd axm™ MegaBuckm Signalise™ TrFault Detect™
ESBC™ MICROCOUPLER™ Srnarthaxm™ TRUECURRENT™

MicroFET™ gmlAtRT S;FA?W" i e wSerDes™

MicroPakT™ olutions for Your Success
Fairchid® g e ¥

MicroPak?? Des
Fairchild Sermicanductar® MillerDrivem™ STEALTH™ UHC®
FACT Cuiet Series™ iy SuperFET®

Motionhdzx™ B Ulra FRFET™
FACT® A zver® SuparSOTMS :

UniFET™
FAST® - SupersCT™.g
r CptoHiT™ P YOKTH
astvCore™ ] SupersaT™-3 :

OPTOLOGIC isualhd zem
FETBench™ @ Suprem0s®

OFTOPLANAR YoltageP|us™
FRam™ SyncFET™ oo

* Trademarks of System General Caorporation, used under license by Fairchild Semiconductor

DISCLAIMER

FAIRCHLD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WWTHOUT FURTHERMNOTICE TO ANY PRODUCT S HEREIN TO IMPRCVE
FRELIABIUTY, FUNCTION, OR DESIGN. FAIRCHILD DCES NOT ASSUME ANY LIABILTY ARISING QUT CF THE APPLICATION OR USE CF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN, NEITHER DOES IT CONYEY ANY LICENSE UNDERITS PATENT RIGHT S, NCR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD'S WORLDWDE TERMS AND CONDITICNS, SPECIFICALLY THE WARRANTY THEREIN,
WHICH COWERS THESE PRODUCTS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WTHCOUT THE
BEXPRESS WRITTEN APPRCVAL OF FAIRCHILD SEMICONDUCTOR CORPORATICN.
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 he
reasonably expected to result in a significant injury of the user.

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

ANTI-COUNTERFEITING POLICY

Fairchild Sermconductor Comporation's Ant-Counterfeiing Policy. Fairchild's Ant-Counterfeiing Policy 1s alsa stated on our extemal website, wiv fairchildsem.com,
under Sales Suppaort.

Counterfeiting of semiconductar parts is a growing problem in the industry. Al manufacturers of sermiconductor products are expenencing counterfeiing of their
parts. Custormers who inadvertently purchase counterfeit parts expenence many problems such as loss of brand reputaton, substandard perfonmance, failed
applications, and increased cost of production and manufacturing delays. Fairchild is taking strong measures o protect ourseles and our custormers from the
praliferation of counterfeit parts. Fairchild strongly encourages custormers to purchase Fairchild parts either directty from Fairchild or from Authorized Fairchild
Distributors who are listed by country on ourweb page cited above. Products customers buy either fram Fairchild directly or fram Autharized Fairchild Distrbutars
are genuine parts, have 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 Authorzed Distributors will stand behind all warranties and will appropriately address any warranty issues that may arise
Fairchild wall not provide any waranty coverage or other assistance for parts bought from Unacthonzed Sources. Fairchid is committed to corrbat this global
prablem and encourage our customers to do theirpart in stopping this practice by buying direct or from authorized distrbutors.
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PRODUCT STATUS DEFINITIONS

Definition of Terms
Datasheet Identification

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 notice to improve design
Datasheet contains final spedifications. Fairchild Semiconductor reserves the right to make
changes at any time wathout notice to improve the design.
Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.
The datasheet is for reference infonmation only.

Product Status

Advance Information Formative / In Design

Preliminary First Production

Mo ldentification Needed Full Production

Obsolete Mot In Production

Rev. |66
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