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High-Current, High & Low-Side, Gate-Drive IC

Features

m Floating Channels for Bootstrap Operation to +600 V
m Typically 4.5 A/ 4.5 A Sourcing / Sinking Current Driv-
ing Capability

Common-Mode dv/dt Noise-Canceling Circuit

Built-in Under-Voltage Lockout for Both Channels
Matched Propagation Delay for Both Channels

Logic (Vss) and Power (COM) Ground 5V Offset
3.3V and 5V Input Logic Compatible

Output In-phase with Input

Applications

m Plasma Display Panel (PDP) S| tain Dri. r
®m High Intensity Dischare® . D)L 0 B2 st
m SMPS

®m Motor Driver

Description

The FAN7390A is a mor .«nic_hig ~and Lw-side’gaie:
drive IC, which can ¢ e jn-spc MOSFEIS.and
IGBTs that operate .to )0 V. has a buffer2u output
stage with ali’ 'MOS" nsi. designea ter high pulse
current dii ‘ng" nabilit and minimurii cross-conduction.

Faiik “*s " ah-v. e processand common-mode
NSE Al techniquies provide stahle operation of
th. hig side driver\dnder high-dv/dt neise \ cicum-
star. 's. An acvancad level-sb# Circuit-oifers-high-side
gate drivei~ coeration mnto Ve=-S:8 \! (typical) for
JBS:]L_\ \
Tie UVLO gircuit prevents nialtunction when Vpp and
Vs aredower tnan the specified threshold voltage.

The nigh-current 'and low-output voltage-drop feature
rmake this-acvice suitable for the PDP sustain pulse
driver~mato. driver, switching power supply, and high-
pewer DC-DC converter applications.

14-SOP

&

Crdering Information

Part Number Package O Packing Method
Temperature Range
FAN7390AMX1 14-SOP -40°C ~ 125°C Tape & Reel
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Typical Application Circuit
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Figure 1. Ar="natic. Ciie or Half-2ridge (Referenced 14-STF)
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Figure 2. Functional Block Diagram (Referenced 14-SOP)

© 2012 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Pin Configurations

Pin Definitions
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Figure 3.%in Ass. amen.  {Top View;)

14-Pin Name \J Descn_ption
1 HIN Lavic Input foridighi-Side Gawe Criver Output
2 ' o Loac Inzut ‘or Low-Side Gate Driver Output
N l_ Veg Logic Greund \
_— ___ | _COI;“. ) - |_'_L)_W-S_id_e£|i\7ei?eturn
t | LO | Low-Side Driver Output
O ] VDL—_ I Low-Side and Logic Part Supply Voltage
1 Vg [-+igh-Voltage Floating Supply Return
Yo O High-Side Driver Output
= 713 _\/B High-Side Floating Supply
" 4,8910,14 | . NC No Connect

© 2012 Fairchild Semiconductor Corporation
FAN7390A

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.

Symbol Characteristics Min. Max. Unit
Vg High-Side Floating Supply Offset Voltage Vg-VsHunT Vg+0.3 \
Vg High-Side Floating Supply Voltage -0.3 625.0 \%
Vho High-Side Floating Output Voltage, HO Pin Vs-0.3 Vg+0.3 \

Vpp Low-Side and Logic Fixed Supply Voltage -0.3 VSHUNT \%

Vio Low-Side Output Voltage, LO Pin -0.3 Vpp+0~ \

VN Logic Input Voltage (HIN and LIN) Vgs-0.3 Vig+ 2 \%

Vss Logic Ground Vpp-25 Vprt0.5 W |
dVg/dt Allowable Offset Voltage Slew Rate A _50 ‘ i Virs

PoM@E) | Power Dissipation 4 A AW i w
03a Thermal Resistance, Junction-to-Ambient | 110 i °C/W
T; Junction Temperature T ) | A~ _n% | °C

Tste Storage Temperature | +150 < : ~ ;C
Notes:

1. Mounted on 76.2 x 114.3 x 1.6 mm PCB /ER-4  'ss epc

2. Refer to the following standards:

JESD51-2: Integral circuits the: .ar
JESD51-3: Low effective ther:
3. Do not exceed Pp max’ ... unc many.

Recomme ded Qp.

.cumstances.

.ng.Conditions

- material}

me od environmental.conditions -.riatural corivection; and
al condu ivit, est bearafor leaded surface meurit packages.

The Reco: nenued O! rating Chnditions taoie defines, ihe cenditions for actual device operation. Recommended
ops . cc litic .e speciied’ to ensure esiimal perfarmance to the datasheet specifications. Fairchild does not
‘omme_ e, ~eding themor desigiing te'abse'uteinaximum ratings.
vmiol ] " Parameter Min. Max. Unit
Vg . |\ |High-Sia Floating Sepply Voltage Vg+10 Vg+20 Y,
Ve | High-Side Floatihg Supply Offset Voltage 6-Vop 600 Vv
T,Io High-Sizie CTut_put Voltage Vg Vg \Y
\~ Vpp LOV\.-S:_de, and Logic Supply Voltage 10 20 \%
Vio Low-Side Output Voltage COM Vpp \Y
ViN Logic Input Voltage (HIN and LIN) Vss Vbb \Y
Ta Operating Ambient Temperature -40 +125 °C
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Electrical Characteristics

Vgias (Vpp: VBs)=15.0 V, Vg=Vg5=COM, Tp=25°C, unless otherwise specified. The V,, V|, and |,y parameters are
referenced to Vgg/COM and are applicable to the respective input signals HIN and LIN. The V5 and I parameters are
referenced to COM and Vg is applicable to the respective output signals HO and LO.

Symbol | Characteristics | Condition | Min. [ Typ. | Max. [Unit
POWER SUPPLY SECTION (Vpp AND Vgg)
Vppuv+ VDD_ r_;md VB_s Supply Under-Voltage 8.0 8.8 98
Vgsuv+ | Positive-Going Threshold
Voo | Negatie-Gomg Thresnola 74 |83 | e0 | v
VppuvhH | Vop and Vgg Supply Under-Voltage _
VgsuvH | Lockout Hysteresis Voltage |
Ik Offset Supply Leakage Current Vg=Vg=600 V ' 50
lops | Quiescent Vgg Supply Current ViN=0Vor5V 4 Jr 4‘; 4= EE _! [VES
lopp | Quiescent Vpp Supply Current ViN=0Vor5V /5 110
lpgs | Operating Vgg Supply Current fin=20 kHz, rms < lue I 530 640 uA
lppp | Operating Vpp Supply Current fiNS20 kHz, 11 sva 2 # [\ a20 | 640
SHUNT REGULATOR SECTION ) "
Veuunt Vppand Vgg Shunt Regulator Clamping [Vior, Swe 2o =Sweep, —‘_ o1 ‘ N 4 | v
Voltage IsHun D10 | \ ¥ \ |
LOGIC INPUT SECTION (HIN, LIN) N ) \/ D \ >
Vv Logic "1" Input Voltage 2.8
VIE Logic "0" Input Voltage ~ N\ AT \N R 1.2 v
s | Logic "1" Input Bias C rent W=V ) V) 25 | 50 A
In- Logic "0" Input Pi== Ct ent WViN=0 V. 1.0 2.0
Ry | Input Pull-do” 1 Resistar, "\ o ) 100 | 200 KQ
GATE DRIVER 27'TPL SECT N (HO.L0) . > )
Von |Hi¢ -Levatoul.  itage; Vgias-Vo —!_No Load . 10 | Vv
VoL +Tw-|_evelic iput Voltage, Vo [\ ded 35 [ mv
.. IC UL, ShortCireuit Puised Carrent™ 1 V=0V, Vp=5V,PW<10ps | 35 | 45
lo. . Duty at Low, Shor-Creuit Puised Curent” | Vo=15V, V=0 V,PW<10us | 35 | 45 A
Allowzsle Negative Vg i?in Voltzge foi HIN
k ‘ Sigha! P.opac?:tfnn fo HO ‘ R | Vv
c\:/?ﬁvn I Vg5-COM/COM-Veg Vriltege Endurability -5 5 v
I | o \
Note:

4. This parameter guaranteed by design.

Dynamic Electrical Characteristics
Vgias (Vpp: Vgs)=15.0 V, Vg=Vg5g=COM=0 V, C =1000 pF and T,=25°C unless otherwise specified.

Symbol Characteristics Test Condition Min. | Typ. | Max. | Unit
ton Turn-On Propagation Delay Vg=0V 140 200
toff Turn-Off Propagation Delay Vg=0V 140 200
MT Delay Matching, HS & LS Turn-On/Off 15 50 ns
t, Turn-on Rise Time 25 50
t Turn-off Fall Time 20 45
© 2012 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Typical Characteristics
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Typical Characteristics (Continued)
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Typical Characteristics (Continued)
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Typical Characteristics (Continued)
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Switching Time Definitions

15V
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FAN7390A Rev.01

Figure 24. Switching Time Test Circuit (Reference  8-& )
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Figure 26. Switching Time Waveform Definitions
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Figure 27. Delay Matching Waveform Definitions
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Package Dimensions
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Figure 28. 14-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/packaging/.
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FAIRCHILD
| e |
SEMICONDUCTOR®

TRADEMARKS

RELIABILITY, FUNCTION, OR DESIGN. FAIRC™ _D DO
OR CIRCUIT DESCRIBED HEREIN, NEITHER  JESITC. VEY
SPECIFICATIONS DO NOT EXPAMND ™' TE|
WHICH COVERS THESE PRODU” ..

The falowing includes registered and unregistered trademarks and service marks, owned by Fairchild Semiconductor and/or its global subsidiaries, andis not
intended to be an exhaustive list of all such trademarks.

NO

S OF FAll

2Cool™ F-PFS™ PowerTrench” The Power Franchise”
AccuPower™ FRFET" PowerXs™ the
AX-CAPT™* Global Power Resource™ Programmable Active Droop™ phnwg r
BitSiC™ GreenBridge™ QFET” TinyBoost™
Build it Now™ Green FPS™ Qs™ TinyBuck™
CorePLUS™ Green FPS™ e-Series™ Quiet Series™ TinyCalc™
CorePOWER™ Gmax™ RapidConfigure™ TinyLogic'g
CROSSVOLT™ arr o TINYOPTO™
™ 'r‘ﬂ ﬂ x ™ g .
CTL ) el Saving our world, 1mWAMKW at a time™ TinyPower™
Current Transfer Logic™ ISOPLANAR™ SignalWise™ TR
DEUXPEED” Making Small Speakers Sound Louder SmartMax™ n S
Dual Cool™ and Better ™ Ry,
0 i SMART START™ TranSi.
EcoSPARK" MegaBuck : N T
5 Solutions for Your Success riFault. tect™
EfficientMax™ MICROCOUPLER™ )
! : SPM® "WES RRENT™
ESBC™ MicroFET™ STEALTH™ ™
® MicroPak™ SuperFET® p .es
ey MicroPak2™ SuperSOT™.3 M
Fairchild Miller Drive™ Aper = Seriifs
Fairchild Semiconductor” ; fie SuperSOT™-6 LAcY
- : MotionMax S SOT™ N - "
FACT Quiet Series™ mWSaver™ uper s FRFETT
FACT® phss il SupreMOS”® UnlFET™
FAST@ P 5 Synb VCX™
OPTOLOGIC el
FastvCore™ o ne-Loos Visua Max™
OPTOPLANAR SYL W
FETBench™ LOENE P T 'ta gePlus™
FlashWriter™* . 3 ) RE™H
FPS™ p
* Trademarks of System General Corporation, used under licens Fairch.  Semiconductzi
DISCLAIMER \V P N
FAIRCHILD SEMICONDUCTOR RESERVES THE™  TTO. KEw.. CESWITHO T FURTHER NOTIGE TO ANY PROULCCTS HEREIN TO IMPROVE

SSUME ANY LIRBILITY ARISIMNG QUT &F THE APPLIC/ATION OR USE OF ANY PRODUCT
Y LICENSE ' WLER ITSPATENTRIGHTS 'R 1rE RIGHTS OF OTHERS. THESE
HILD S WORLLWIOE TERMG AND CONDITIC S8 SFECIFICALLY THEWARRANTY THEREIN,

LIFE SUPPORT POLICY
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FAIRCHILD'S PRODLY _ REN "AUTHC (ZED FOF USE AS CRITICAL CC MPONENTS 1M LY-E SUPPORT DEVICES OR SYSTEMS WITHOUT THE
EXPRESSWRITTE' 4PPROMAL . 77 AILD SEMICONDUCTOR SOPPURATICN.
As used herei;
1. Life suppe  devices or s :ms are a=vices or systeris whion, () 2o %, A critical component in any component of a life support, device, or
. dfo. g _ant into neonody or ) supnat of susiain system whose failure to perform can be reasonably expected to
ufe, & (¢, ‘hose failure o porform cwhon properibve used cause the failure of the life support device or system, or to affect its
accorda.  » wiv structions for use provitzain ine lakeiina, ‘an be safety or effectiveness.

asonal  expected o resuicin a significratinjury of (he vser.

ANTI-C .«TERFET.NG POLICY \ 3
Fairchild Semincdu ston Comporatica's Ani-Counteffeiting Palicy. Fairchild's Anti-Counterfeiting Policy is also stated on our extemal website, waiw fairchildsemi.com,
under Sales <Supon.

Counte *eitir, 3 o semiconductor parts is ¢ grem.ng problem in the industry. All manufacturers of semiconductor products are experiencing counterfeiting of their

zits, Cuctomers who inadvertently nurche se counterfeit parts experience many problems such as loss of brand reputation, substandard performance, failed
appiictions, and increased cost-or srudusion and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers from the
pedliferation of counterfeit parts. Tanchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Autheorized Fairchild
Uistributors who are listed by couniry on our web page cited above. Products customers buy either from Fairchild directly or from Autheonized Fairchild Distributors
are genuine parts, have full traceability, meet Fairchild's quality standards for handiing and storage and provide access to Fairchild's full range of up-to-date technical
and product information. Fairchild and our Authorized Distributors will stand behind all warranties and will appropniately address any warranty issues that may arise.
Fairchild will not provide any warranty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is committed to combat this global
problem and encourage our customers to do their part in stopping this practice by buying direct or from autherized distributors.

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

Product Status

Advance Information Formative / In Design

Preliminary

First Production

Semiconductor reserves the right to make changes at any time without netice to improve design.

No Identification Needed

Full Preduction

Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make
changes at any time without notice to improve the design.

Obsclete

Mot In Production

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.
The datasheet is for reference information only.
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! 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.
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