FAIRCHILD.

Is Now Part of

ON Semiconductor®

To learn more about ON Semiconductor, please visit our website at
www.onsemi.com

ON Semicond and the ON Semiconductor logo 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
icond products, i with all laws, reg; and safety requil or standards, regardless of any support or applications information provided by ON . “Typical” p 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
hnical experts. ON S or 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 icond 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, d and exp andr ble attorney fees arising out
of, directly or indirectly, any claim of personal injury or death iated with such ded or ized use, even if such claim alleges that ON S or was garding 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.




Applications
m High-Speed Gate Driver

PDP Application

Motor Drive Inverter

m Sustaine Switch Driver in PDP Application
m Energy-Recovery Circuit Switch Driver in

High-Power Buck Converter

]

FAIRCHILD

]

SEMICONDUCTOR® November 2009

High-Current High-Side Gate Drive IC

Features Description

m Floating Channel for Bootstrap Operation to +600V The FAN7371 is a monolithic high-side gate drive IC,

m 4A/4A Sourcing/Sinking Current Driving Capability which can drive high-speed MOSFETs and IGBTs that

m Common-Mode dv/dt Noise Canceling Circuit operate up to +600V. It has a buffered output stage with
. . all NMOS transistors designed for high pulse current

™ 3.3V and SEEERE .Loglc Compatlble driving capability and minimum cross-conduction.

®m Output In-phase with Input Signal . )

m Under- Voltage Lockout for Vg Fa.II’ChI|d s Tllgh-:/oI:}ag.e proces§d an? bIcommon’;modef

noise canceling techniques provide stable operation o
" 25VEE Regula.tor on Vpp and Vs the high-side driver under high dv/dt noise circum-
m 8-Lead Small Outline Package (SOP)

stances. An advanced level-shift circuit offers high-side
gate driver operation up to Vg=-9.8V (typical) for
VBS=15V'

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 sustaine switch driver and
energy recovery switch driver in the Plasma Display

Panel application, motor drive inverter, switching power
supply, and high-power DC-DC converter applications.

8-SOP

&

Ordering Information

Part Number Package ST, @ Eco Status Packing Method
Temperature Range
FAN7371M(") Tube
] 8-SOP -40°C ~125°C RoHS
FAN7371MX(") Tape & Reel

Note:

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

@ For Fairchild’s definition of Eco Status, please visit: http://www.fairchildsemi.com/company/green/rohs_green.html.
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Typical Application Diagrams
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Figure 1. Floated Bidirectional Switch and Half-Bridge Driver: PDP application
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Step-Down (Buck) DC-DC Converter Application
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Internal Block Diagram
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Figure 3. Functional Block Diagram

Pin Configuration
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Figure 4. Pin Configuration (Top View)

Pin Definitions

Pin # Name Description
1 Vop Supply Voltage
2 IN Logic Input for High-Side Gate Driver Output
3 NC No Connection
4 GND Ground
5 NC No Connection
6 Vg High-Voltage Floating Supply Return
7 HO High-Side Driver Output
8 Vg High-Side Floating Supply
© 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 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. TA\=25°C unless otherwise specified.

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 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
Notes:

2 This IC contains a shunt regulator on Vpp and Vgg 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 VgyynT specified in the
Electrical Characteristics section

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

4 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.

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

Symbol Parameter Min. Max. Unit
Vgs High-Side Floating Supply Voltage Vg+10 Vg+20 \Y
Vg High-Side Floating Supply Offset Voltage 6-Vpp 600 \Y,
Vo High-Side Output Voltage Vg Vg \Y
VIN Logic Input Voltage GND Vbp \
Vb Supply Voltage 10 20 \Y
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Electrical Characteristics

Veias(Vpp, Ves)=15.0V, Ty = 25°C, unless otherwise specified. The V,\ 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

VBSUV+ Threshold Voltage VBS=SWeep 8.2 9.2 10.2 \%
Vpgs Supply Under-Voltage Negative Goin
Vesuv- TE;ISresh%TdyVoltage ° ° ° Ves=Sweep 75185195 v
Vggs Supply Under-Voltage Lockout _
v BS Vgs=Swee .
BSHYS Hysteresis Voltage BS P ud v
Ik Offset Supply Leakage Current Vg=Vg=600V 10 pA
loss |Quiescent Vgg Supply Current V=0V or 5V 60 | 120 | pA
lpgs |Operating Vgg Supply Current C\)/;cl)jgﬂnF, fin=20KHz, rms 1.0 | 28 | mA

SHUNT REGULATOR SECTION
Vpp and Vgg Shunt Regulator Clamping

VSHUNT Voltage ISHUNT=5MA 24 | 25 v
INPUT LOGIC SECTION
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 70 | pA
IIN-  [Logic Input Low Bias Current ViN=0V 2 A
RN |Input Pull-down Resistance 70 | 110 KQ
GATE DRIVER OUTPUT SECTION
Von |High Level Output Voltage (Vgas - Vo) No Load 1.2 \Y
VoL |Low Level Output Voltage No Load 30 | mV
lo+  |Output High, Short-Circuit Pulsed Current® |Vho=0V, V|\=5V, PW <10us 30 | 4.0 A
lo-  |Output Low, Short-Circuit Pulsed Current®) [VHo=15V,V|y=0V, PW <10ps 30 | 4.0 A
Vo[ Bt e s i v o MK
Note:

6 These parameters guaranteed by design.

Dynamic Electrical Characteristics
Vpp=Ves=15V, GND=0V, C| oap=1000pF, Ty=25°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
t, Turn-on Rise Time 25 50 ns
t Turn-off Fall Time 15 40 ns
© 2008 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Typical Characteristics (Continued)
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Typical Characteristics (Continued)
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Switching Time Definitions

Timing Diagram
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Figure 23. Switching Time Test Circuit and Waveform Definitions
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Physical Dimensions
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Figure 24. 8-Lead Small Outline Package (SOP)

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 tradermarks.

AccuPower™ Flashyriter™ Power-SPrM™ SYSTEM ®*
AUto-SPH™ Fpsm™ PowerTrench® = GFF”ER“F'- e
Buildl it Now™ F-PFS™ Powers™ pa L ESE
CorePLUS™ FRFET® F'rug_rﬁ@mmable Active Droop™ p we!
CorePOWER™ Global Power Resaurce™ QFE franchisa
CROSSVOLT™ Green FPS™ QS_T“ _ T@ nyBoost™
CTL™ Green FPS™ a-Serjes™ Qwe_t Sene_sT“ TinyBuck™
Current Tragsfer Lagic™ Sy RapidConfigure™ TinmyCalc™
EcoSPARK GTO™ 'T:j'm TinyLogic®
Efficienthlax™ IntellibdAxT : iz TINYOFTCO™
E7 ST CH e ISOPLANAR™ S_avmg aur wiorld, 1WA at 3 time TiryPawerm™
n Signaliise™ - i
E.T MegaBuck™ Ermarth A Tiny Py
e MICROCCURFLER™ TirmAAire™
DECXPEED™ MicraFE T e AT TriFault Detect™
WicroF ak™ TRUECURRENT™*
Fairchild® MillerDriveT SIEQEE.“." pSerDes™
Fairchild Semiconductor® Mationhzx ™ SupersOT™.3
FACT Cuiet Serigs™ Motion-SPMT™ " Des
i OPTOLOGIC® SURete 5 UHC®
FAC ® SuperSOTT™.g
FAST® OPTOPLANAR SupreMOS™ Ultra FRFET™
ol e
ench™ Sync-Lock™
POP SPpi™ et Wisualaxm™
}{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 NOT EXPAND THE TERMS OF FAIRCHILD'S WORLCWDE TERMS AND CONDITIONS, SPECIFICALLY THE WARRANTY THEREIN,
WWHICH COVERS THESE PRODUCTS.

LIFE SUPPORT POLICY
FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEYICES OR SYSTEMS WITHCOUT THE
EXPRESS WHRITTEMN APPRCVAL OF FAIRCHILD SEMICCNDUCTOR CORPORATION.
As used herein:
1. Life support devices or systems are devices or systems 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 be 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 semicondudtor parts is a growing problem 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 manufacturing delays. Fairchild is taking strong measuresto protect ourselves and our customers from the proliferation of
counterfett parts. Fairchild strangly encourages customers to 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 infanmation.
Fairchild and aur Autharized Distributars will stand behind all wiarranties and will appropnately address any warranty issues that may anse. Fairchild wall nat provide
any warranty coverage or other assistance for parts bought from Unauthonzed Sources. Fairchild is committed to combat this global problem and encourage our
customersto 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

Datasheet contains the design specifications for product development. Specifications may change in
any manner without notice.

Datasheet cantains 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 ary time withaout 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.

Advance Information Formative / In Design

Preliminary First Productian

Mo ldentification Needed | Full Production

Rev. 143
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