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Features

Applications

m DC-DC Converter

Description

FAN7171_F085
High-Current High-Side Gate Drive IC

® Automotive qualified to AEC Q100
Floating Channel for Bootstrap Operation to +600V
4A Sourcing and 4A Sinking Current Driving Capability  driving capability and minimum cross-conduction.
Common-Mode dv/dt Noise Cancelling Circuit
3.3V and 5V Input Logic Compatible
Output In-phase with Input Signal
Under- Voltage Lockout for Vgg

25V Shunt Regulator on Vpp and Vgg
8-Lead Small Outline Package (SO 8L NB) Vgs=15V.

® Common Rail Injection Systems

November 2012

The FAN7171_F085 is a monolithic high-side gate drive
IC, which can drive high-speed MOSFETs and IGBTs
that operate up to +600V. It has a buffered output stage
with all NMOS transistors designed for high pulse current

Fairchild’s high-voltage process and common-mode
noise canceling techniques provide stable operation of
the high-side driver under high dv/dt noise circum-
stances. An advanced level-shift circuit offers high-side
gate driver operation up to Vg=-9.8V (typical) for

The UVLO circuit prevents malfunction when Vgg is
lower than the specified threshold voltage.

The high-current and low-output voltage drop feature
makes this device suitable for sustain switch driver and
energy recovery switch driver in automotive motor drive
inverter, switching power supply, and high-power DC-DC

m Motor Drive (Electric Power Steering, Fans) converter applications.

SO 8L NB

Ordering Information

Operating .
Part Number Package Temperature Range @ Eco Status Packing Method
FAN7171M_F085(") Tube
: SO 8L NB -40°C ~ 125°C RoHS
FAN7171MX_F085(") Tape & Reel

Note:

1. These devices passed wave soldering test by JESD22A-111.

@ For Fairchild’s definition of “green” Eco Status, please visit: http://www.fairchildsemi.com/company/qreen/rohs_green.htmi.
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15V

Typical Application Diagrams

Vin

Figure 1. Application Circuit for Step-Down (Buck) DC-DC Converter
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Figure 2. Functional Block Diagram
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Pin Configuration

Pin Definitions

IN(2)  panz17r (D HO

NC o _F085 G Vs

Figure 3. Pin Assignments(Top View)

Pin # Name Description
1 Vpp Supply Voltage
2 IN Logic Input for High-Side Gate Driver Output
3 NC No Connection
4 GND Ground
5) NC No Connection
6 Vs High-Voltage Floating Supply Return
7 HO High-Side Driver Output
8 Vg High-Side Floating Supply
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Absolute Maximum Ratings

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be opera-
ble above the recommended operating conditions and stressing the parts to these levels is not recommended. In addi-
tion, extended exposure to stresses above the recommended operating conditions may affect device reliability. The
absolute maximum ratings are stress ratings only. -40°C<=T, <=125°C unless otherwise specified.

Symbol Characteristics Min. Max. Unit
Vg High-Side Floating Offset Voltage Vg-VsHuNT Vg+0.3 \Y
Vg High-Side Floating Supply Voltage® 0.3 625.0 V

Vho High-Side Floating Output Voltage Vs-0.3 Vg+0.3 \Y
Vbp Low-Side and Logic Supply Voltage®® -0.3 VSHUNT \Y
VN Logic Input Voltage -0.3 Vpp+0.3 \Y
dVg/dt Allowable Offset Voltage Slew Rate +50 Vins
Po Power Dissipation(®: 4- %) 0.625 w
0,a Thermal Resistance 200 °C/W
T, Junction Temperature -55 150 °C
TsTe Storage Temperature -55 150 °C
Ta Operating Ambient Temperature -40 125 °C
Vesp Human Body Model(HBM) 1500 \Y
Veom Charge Device Model 500 \Y
Notes:

1)  This IC contains a shunt regulator on VDD and VBS with a normal breakdown voltage of 25V. Please note that
this supply pin should not be driven by a low-impedance voltage source greater than the VSHUNT specified in
the Electrical Characteristics section

2) Mounted on 76.2 x 114.3 x 1.6mm PCB (FR-4 glass epoxy material).

3) Refer to the following standards:

JESD51-2: Integral circuits thermal test method environmental conditions, natural convection, and

JESD51-3: Low effective thermal conductivity test board for leaded surface mount packages.

4 Do not exceed power dissipation (Pp) under any circumstances.

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.

Symbol Parameter Min Max. Unit
Vgs High-Side Floating Supply Voltage Vg+10 Vg+20 \Y
Vg High-Side Floating Supply Offset Voltage(DC) 6-Vpp 600 \%
Vs High-Side Floating Supply Offset Voltage(Transient) -_1752(:20700)) 600 \Y
Vo High-Side Output Voltage Vs Vg \Y
VN Logic Input Voltage GND Vop \Y
Vpp Supply Voltage 10 20 Vv
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Electrical Characteristics

Vgias(Vpp, Ves)=15.0V, -40°C<=T, <= 125°C, unless otherwise specified. The V|y and |y parameters are referenced
to GND. The Vg and | parameters are relative to Vg and are applicable to the respective output HO.

Symbol| Characteristics Test Condition | Min. ‘ Typ. ‘Max. ‘ Unit
POWER SUPPLY SECTION
lopp  |Quiescent Vpp Supply Current V=0V or 5V 25 70 | pA
lppp  |Operating Vpp Supply Current fin=20KHz, No Load 35 | 100 | pA

BOOTSTRAPPED SUPPLY SECTION
Vgs Supply Under-Voltage Positive Going

\Y Vgs=S
BSUV* | Threshold Voltage BsToWeep 821921102V
Vgs Supply Under-Voltage Negative Going _
Vv, BS Vgs=S
BSUV- | Threshold Voltage Bs=oweep 75 | 85|95 | V
Vggs Supply Under-Voltage Lockout _
V, BS Vgs=Swee
BSHYS Hysteresis Voltage = P - v
Ik Offset Supply Leakage Current Vg=Vg=600V 50 pA
loss |Quiescent Vgg Supply Current V=0V or 5V 60 | 120 | pA
lpgs | Operating Vgg Supply Current C\;/Ie_l?lfeDsz‘ fin=20KHz, rms 0.73 | 2.8 | mA
SHUNT REGULATOR SECTION
Vpp and Vgg Shunt Regulator Clamping _
\% Do 5 | =5mA
SHUNT Voltage SHUNT=2M 23 25 \Y
INPUT LOGIC SECTION(IN)
Vi |Logic “1” Input Voltage 25 \Y
VL Logic “0” Input Voltage 0.8 \Y
N+ |Logic Input High Bias Current V|IN=5V 45 | 125 | pA
IIN- Logic Input Low Bias Current V|N=0V 2 pA
RN Input Pull-down Resistance 40 110 KQ
GATE DRIVER OUTPUT SECTION(HO)
Von  |High Level Output Voltage (Vgjas - Vo) No Load 1.5 \Y
VoL |Low Level Output Voltage No Load 35 | mV
lo+  |Output High, Short-Circuit Pulsed Current® |VHo=0V, V|\=5V, PW <10us 30 | 40 A
lo-  |Output Low, Short-Circuit Pulsed Current® [Vyo=15V,V|y=0V, PW <10ps 3.0 | 40 A
Allowable Negative Vg pin Voltage for IN
\Y, g -
R Signal Propagation to HO 9.8 | -10 1V
Note:

5 These parameters guaranteed by design.

Dynamic Electrical Characteristics
Veias(Vpp Ves)=15V, Vg=GND=0V, C,; =1000pF, and-40°C<= Tp <=125°C, unless otherwise specified.

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
ton Turn-on Propagation Delay Time Vg=0V 150 210 ns
toff Turn-off Propagation Delay Time Vg=0V 150 | 210 ns
ty Turn-on Rise Time 25 50 ns
t Turn-off Fall Time 15 45 ns
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Figure 4. Turn-on Propagation Delay
vs. Temperature
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Figure 6. Turn-on Rise Time vs. Temperature
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Figure 8. Operating Vpp Supply Current
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Figure 9. Operating Vgg Supply Current

vs. Temperature
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Typical Characteristics (Continued)
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Figure 10. Vgg UVLO+ vs. Temperature Figure 11. Vgg UVLO- vs. Temperature
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Figure 12. Logic High Input Voltage vs. Temperature Figure 13. Logic Low Input Voltage vs. Temperature
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Typical Characteristics (Continued)
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Figure 16. Output High, Short-Circuit Pulsed Current
vs. Temperature
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Figure 18. Output High, Short-Circuit Pulsed Current
vs. Supply Voltage
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Figure 20. Quiescent Vpp Supply Current
vs. Supply Voltage
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Figure 17. Output Low, Short-Circuit Pulsed Current
vs. Temperature
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Figure 19. Output Low, Short-Circuit Pulsed Current
vs. Supply Voltage
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Figure 21. Quiescent Vgg Supply Current
vs. Supply Voltage
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Switching Time Definitions

Figure 22. Switching Time Test Circuit (Referenced 8-SOP)
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Figure 23. Switching Time Waveform Definitions
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Physical Dimensions
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Figure 24. 8-Lead Small Outline Package (SO 8L NB)

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/packaqing/
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TRADEMARKS

The following includes registered and unregistered trademarks and serdce marks, owned by Fairchild Semiconductor andfor its global subsidianes, and is nat
intzncled to be an exhaustive list of all such trademarks.

AccuPower™ Flashiritar™ Power-SPh™ SYSTEM >
Auto-SPT™ FPs™ PowerTrench® T GFFNERJ?:L hise®
Build it Naw™ F-PFs™ Power<s™ he e
CaorePLUS™ FRFET® Programmahle Active Draop™ e
CorePOWER™ Global Power Resaurce™ QFET® p‘fmnm“
CROSSYCOLT™ Green FPS™ Qsm TinyBoost™
CTL™ Green FPS™ a-Sarjes™ Quiet Series™ TiryBuck™
Current Tragsfer Logic™ Gimgy™ RapidConfigure™ T@nyCaI_cT;
Efcfiucise':r'ﬁr\'?g{xm ﬁ;ﬁm AT ‘) o E m’_g)g#@“
E7 ST CH e ISOPLANAR™ gavin%\i\?ur \;\:ﬂjrld, T WAAKVY at a time™ TinyPowerm™
s ignalivise i ™
EZ M\Eg;%%&MPLERTM e ] E ﬂmﬁiu
DECXPEED™ MicraFE T SMART START™ TriFault Detect™
MicroPak™ TRUECURREMNT™*
STEALTH™
Fairchild® MillerDriveT SuperFET™ pSerDes™
Fairchild Sericonductor® mggggr\gﬁ\?m Super3QT™ 3
FACT Quiet Series™ 3 ® SuperSCT™-6 Deg
OPTOLOGIC UHC®
FACT” o SuperSOT™.B
FASTe OPTOPLANAR SuprEMOS™ Ultra FRFET™
FastvCore™ SyncFET™ UniFET™
FETBench™ Sync-Lack™ W™
POP SPMT™ e Wisualhdaxm™
}{STM

* Trademarks of Systermn General Corporation, used under license by Fairchild Semiconductor.

DISCLAIMER

FAIRCHILD SEMICCHNDUCTCR RESERVES THE RIGHT TO MAKE CHAMNGES WITHOUT FURTHER NOTICE TOANY PRODUCTS HEREM TO IMPROWVE
RELIABILITY, FUNCTION, OR DESIGN. FAIRCHILD DCOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE APPUCATICN OR USE OF ANY PRODUCT OR
CIRCUIT DESCRIBED HEREIN, NEITHER DCES [T CONVEY ANY LICENSE UNDER TS PATENT RIGHTS, NOR THERIGHTS CF OTHERS. THESE
SPEQFICATIONS DO NCT EXPAND THE TERMS OF FAIRCHILD'S WORLCWIDE TERMS AND CONDITIONS, SPECIFICALLY THE WARRANTY THEREIN,
WWHICH COVERS THESE PRCODUCTS.

LIFE SUPPORT POLICY
FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEYICES OR SYSTEMS WATHCOUT THE
EXPRESS WHRITTEMN APPRCVAL OF FAIRCHILD SEMICCNDUCTOR CORPORATION.
As used herein:
1. Life support devices or systems are devices or systerms which, (a) are 2. A cntical component in any component of a life support, device, or

intended for surgical implant into the bady or (b) support or sustain life, system whose failure 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 AntkCounterfeiing Policy. Fairchild's Ant-Counterfeiting Policy is also stated on aur extemal website, wasny fairchild semi.cam,
under Sales Suppart.

Counterfeiing of semiconductor parts is a growing problemn inthe industry. All manufacturers of semiconductor praducts are experendng counterfeting of their parts.
Customers who inadvertently purchase counterfeit parts experience many problerms such as loss of brand reputation, substandard performance, faled applications,
and increased cost of production and manufactuning delays. Fairchild is taking strong measuresto protect ourselves and our customers from the proliferation of
counterfett parts. Fairchild strangly encourages custamers ta purchase Fairchild parts either directly from Fairchild or from Authonzed Fairchild Distrbutors who are
listed by country on ourweb page dted above. Products customers buy either from Fairchild directly or from Authorized Fairchild Distributors are genuine parts, have
full trace ahility, meet Fairchild's guality standards for handling and storage and provide access to Fairchild's full range of up-to-date technical and product infonmation.
Fairchild and aur Autharized Distributars will stand behind all wiarranties and will approprately address any warranty issues that may anse. Fairchild waill nat provide
amy warranty coverage or other assistance for parts bought from Unauthonzed Sources. Fairchild is committed to combat this global problem and encourage our
customers to do their part in stopping this practice by buing direct or from authorized distributors

PRODUCT STATUS DEFINITIONS
Definition of Terms

Datasheet Identification | Product Status Definition

Advance Information Formative / In Design Datasheet contains the_demgn specifications for product development. Specifications may change in
any manner withaut notice.

Prelirminary First Production 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 specifications. Fairchild Semiconductar reserves the right to make changes
at any time withaut notice ta imprave the design.

Ohsolete Mot In Production Datasheet containg specn‘lcathns an a_pmductthat iz discontinued by Fairchild Semiconductar.
The datasheet is for reference information anly.

Mo ldentification Needed | Full Production
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© 2012 Fairchild Semiconductor Corporation www.fairchildsemi.com
FAN7171_F085 Rev. 1.0.1 11

Ol @Al dje9 apis-ybBiH Juaiind-ybiH — 6804 LLLLNVA



