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SEMICONDUCTOR®

FAN7393A
Half-Bridge Gate Drive IC

Features

m Floating Channel for Bootstrap Operation to +600V

m Typically 2.5A/2.5A Sourcing/Sinking Current Driving
Capability

m Extended Allowable Negative Vg Swing to -9.8V for

Signal Propagation at Vgg=15V

High-Side Output in Phase of IN Input Signal

3.3V and 5V Input Logic Compatible

Matched Propagation Delay for Both Channels

Built-in Shutdown Function

Built-in UVLO Functions for Both Channels

Built-in Common-Mode dv/dt Noise Cancelling Circuit

Internal 400ns Minimum Dead Time at Rpt=0Q

Programmable Turn-On Delay Control
(Dead-Time)

Applications

m High-Speed Power MOSFET and IGBT Gate Driver
Induction Heating

High-Power DC-DC Converter

Synchronous Step-Down Converter

[
[ |
[ |
m Motor Drive Inverter

December 2010

Description

The FAN7393A is a half-bridge gate-drive IC with shut-
down and programmable dead-time control functions
that can drive high-speed MOSFETs and Isolated Gate
Bridge Transistors (IGBTs) operating up to +600V. It has
a buffered output stage with all NMOS transistors
designed for high-pulse-current driving capability and
minimum cross-conduction.

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
VBS:]-SV'

The UVLO circuit prevents malfunction when Vpp and
Vgg are lower than the specified threshold voltage.

The high-current and low-output voltage drop feature
makes this device suitable for diverse half- and full-
bridge inverters; motor drive inverters, switching mode

power supplies, induction heating, and high-power DC-
DC converter applications.

14-SOP

&

Ordering Information

Part Number Package Operating Temperature Packing Method
FAN7393AM Tube
14-SOIC -40°C to +125°C
FAN7393AMX Tape & Reel
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Typical Application Diagrams
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Figure 1. Typical Application Circuit

Internal Block Diagram
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Figure 2. Functional Block Diagram
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Pin Configuration <
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Figure 3. Pin Configurations (Top View)

Pin Definitions

Pin # Name Description
1 IN Logic Input for High-Side and Low-Side Gate Driver Output, In-Phase with HO
2 SD Logic Input for Shutdown
3 Vsg Logic Ground
4 DT Dead-Time Control with External Resistor (Referenced to Vgg)
5| COM Ground
6 LO Low-Side Driver Return
7 Vpop Supply Voltage
8 NC No Connection
9 NC No Connection
10 NC No Connection
11 Vg High-Voltage Floating Supply Return
12 HO High-Side Driver Output
13 Vg High-Side Floating Supply
14 NC No Connection
© 2010 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.

Symbol Characteristics Min. Max. Unit
Vg High-Side Floating Supply Voltage -0.3 625.0 \%
Vg High-Side Floating Offset Voltage® Vg-VsHuNT Vg+0.3 v
Vo High-Side Floating Output Voltage Vg-0.3 Vg+0.3 \%
Vio Low-Side Output Voltage -0.3 Vpp+0.3 \
Vpp Low-Side and Logic Fixed Supply Voltage -0.3 25.0 \%
VN Logic Input Voltage (IN) -0.3 Vpp+0.3 \%
Vsp Logic Input Voltage (ﬁ) Vss 5.5 \%
DT Programmable Dead-Time Pin Voltage -0.3 Vppt+0.3 \
Vss Logic Ground Vpp-25 Vppt+0.3 \

dVg/dt Allowable Offset Voltage Slew Rate =50 Vins
Pp Power Dissipation® 3:4) 1 w
03a Thermal Resistance 110 °C/IW
T; Junction Temperature +150 °C
Tstg Storage Temperature -55 +150 °C
Notes:

1. This IC contains a shunt regulator on Vgs. This supply pin should not be driven by a low-impedance voltage
source greater than Vg 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 maximum 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
Vg High-Side Floating Supply Voltage Vg+10 Vg+20 \%
Vg High-Side Floating Supply Offset Voltage 6-Vpp 600 \%
Vho High-Side Output Voltage Vg Vg \Y
Vop Low-Side and Logic Fixed Supply Voltage 10 20 \%
Vio Low-Side Output Voltage COM Vb \Y
VN Logic Input Voltage (IN) Vsg Vbp \Y,
Vsp Logic Input Voltage (ﬁ) Vsg 5 \%
DT Programmable Dead-Time Pin Voltage Vsg Vbp \Y,
Vss Logic Ground -5 +5 \
Ta Operating Ambient Temperature -40 +125 °C
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Electrical Characteristics

Veias(Vpp, Ves)=15.0V, Vgg=COM=0V, DT=Vgg, and Tp=25°C unless otherwise specified. The V,y and Iy
parameters are referenced to Vgg/COM and are applicable to the respective input leads: IN and SD. The Vg and Ig

parameters are referenced to COM and are applicable to the respective output leads: HO and LO.

>
3
©
»
Symbol Characteristics Test Condition ‘ Min. |Typ. |Max.| Unit lI
POWER SUPPLY SECTION QO
lopp | Quiescent Vpp Supply Current Vin=0V or 5V 600 | 1000 | pA E_S
logs | Quiescent Vg Supply Current Vin=0V or 5V 55 | 100 | pA a
lppp | Operating Vpp Supply Current fin=20KHz, No Load 1.0 | 1.6 | mA ‘8
Ipes Operating Vgg Supply Current C_=1nF, fiy=20KHz, RMS 450 | 800 | pA 8
Isp Shutdown Mode Supply Current @zvss 650 | 1000 | pA @
Ik Offset Supply Leakage Current Vg=Vg=600V 10 | uA g
BOOTSTRAPPED SUPPLY SECTION é
Voo Lo oe el crones® [ Voomvosesween | 7 [0 [0a [ v | | P
Voo | Yoo ves Summy Urcvetmoe | neow voo=Ves=oweep | 73 | 83 93 | v
\\//ZZLLJJ\\,/:_ \H/gsDt:rnedS ?é,?oi;gsly Under-Voltage Lockout ViN=0V, Vpp=Vps=Sweep 05 v
SHUNT REGULATOR SECTION
Vspunt | Shunt Regulator Clamping Voltage for Vgg Ves=Sweep, Igyynt=5mA ‘ 21 | 23 | 25 | \Y
INPUT LOGIC SECTION
V4 Logic “1” Input Voltage for HO & Logic “0” for LO 25 \%
VL Logic “0” Input Voltage for HO & Logic “1” for LO 0.8 \
I+ Logic Input High Bias Current ViN=5V, SD=0V 20 50 | pA
IIN- Logic Input Low Bias Current ViN=0V, SD=5V 3 pA
Rin Logic Input Pull-Down Resistance 100 | 250 KQ
VspcLampe | Shutdown (SD) Input Clamping Voltage® 50 | 55 | V
SD+ Shutdown (ﬁ) Input Positive-Going Threshold 2.5 \%
SD- Shutdown (S_D) Input Negative-Going Threshold 0.8 \%
Rpsp | Shutdown (ﬁ) Input Pull-Up Resistance 100 | 250 KQ
GATE DRIVER OUTPUT SECTION
Von High-Level Output Voltage (Vgjas - Vo) No Load (Ig=0A) 15 | V
VoL Low-Level Output Voltage No Load (Io=0A) 100 | mVv
lo+ | Output High, Short-Circuit Pulsed Current(®) ZWZ?X&:IN:SV' 20 | 25 A
lo- Output Low, Short-Circuit Pulsed Current(®) \F{\F/i\?zg:l/s ViN=0V, 20 | 25 A
Vss/COM | Vg5-COM/COM-Vgg Voltage Educability®) -5.0 50 | V
Ve élrlg;v%bgﬁol\rl]e%agvoe Vg Pin Voltage for IN Signal 98| 70| v
Note:
5 These parameters are guaranteed by design.
© 2010 Fairchild Semiconductor Corporation www fairchildsemi com
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=
Dynamic Electrical Characteristics <
Veias(Vop: Ves)=15.0V, Vgs=COM=0V, C; =1000pF, DT=Vgg and Ty=25°C, unless otherwise specified. 8
Symbol Parameter Conditions Min. | Typ. | Max. | Unit g
ton Turn-On Propagation Delay(®) Vg=0V, RpT=0Q2 530 730 ns |
torE Turn-Off Propagation Delay Vg=0V 130 250 ns %
tsp Shutdown Propagation Delay 140 | 210 ns =
Mton Delay Matching, HO and LO Turn-On 0 90 ns g
Mtopr Delay Matching, HO and LO Turn-Off 0 40 ns (g'
tm Turn-On Rise Time V=0V 25 | 50 | ns @
te Turn-Off Fall Time Vg=0V 15 35 ns g
bT Dead Time: LO Turn-Off to HO Turn-On, | Rpr=0Q 300 | 400 | 500 ns g
HO Turn-Off to LO Turn-On Rp7=200KQ 4 5 6 s E
MDT | Dead-Time Matching=|DT, o.10 - DTho.Lol Rpr=0¢2 0 | % | ns 2
RpTt=200KQ 0 500 ns @]
Note:
6 The turn-on propagation delay includes dead time.
© 2010 Fairchild Semiconductor Corporation www fairchildsemi com
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Typical Characteristics
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Figure 4. Turn-On Propagation Delay
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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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Typical Characteristics (Continued) <
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Typical Characteristics (Continued) <
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Switching Time Definitions <
w
©
w
>
I
=8
QO +15v T
o8]
=
> o
inF «Q«
(¢}
@
Q
—
(¢}
)
=
<
(¢}
@)
Figure 38. Switching Time Test Circuit
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Package Dimensions
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NOTES: PLANE
A) THIS DRAWING COMPLIES WITH JEDEC MS-012 T QM (R0.10)
EXCEPT AS NOTED. il

THIS DIMENSION IS OUTSIDE THE JEDEC MS-012 VALUE.

. 090
C) ALL DIMENSIONS ARE IN MILLIMETERS. 0.36 0.50
D) DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD FLASH,

AND TIE BAR EXTRUSIONS. SEATING
E) LANDPATTERN STANDARD: SOIC127P600X145-14M PLANE

F) DRAWING FILE NAME AND REVISION : M14CREV1

DETAIL A

Figure 49. 14-Lead, Small Outline Integrated Circuit (SOIC), Non-JEDEC, .150-Inch Narrow Body, 225SOP

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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The following includes registered and unregistered trademarks and service marks, owned by Fairchild Semiconductor andfor its global subsidianes, and is not |
intended ta be an exhaustve list of all such trademarks.
AccuPower™ F-PFzm™ Power-SPh™ The Power Franchise® I
AuUto-SPh T FRFET® PoweerTrench The Fight Technology for ¥our Success™ Q
AMCAPTIE Glohal Power Resource™ Powe ST he I
Build it M o™ Green FRS™ Programmable Active Oroop™ p‘l‘mnw w
i chise i
CorePLUS™ Green FPS™ e-Series™ GFET® TirtyBoostm =
CorePOWER™ Grax™ Qsm™ TinyBuck™ (g_
CROSSVOLT™ BT o™ Quiet Series™ TinyCalcm ®
CTL™ Intelib AT RapidConfigure™ TinyLogic®
Current Transfer Logic™ ISOPLANART -'JT“ TINYOPTO™ O
i MegaBuck™ | ' Q
DEUXPEED g Saving our world, TriANRW at a time™ TinyPowerm™ g
Dual CDD|T""‘® MICROCOUFPLER™ SignalVise™ Tiny Py (9]
EcosPARK . MicraFET ™ Srmarthl axm Tirngfvirem™ v
EffICIE:IEMaX M!cmF'akTM SWMART START™ TriFault Detect™ =.
ESB% MlcmF’akQI:: SPM® TRUECURREMTT™* é
MIlltl.BrD;l\iE " STEALTHT™ uSerles™ —_
Fairchild® o o SUperFET® 5
Fairchild Semiconductor® TS g SuperSOT™.3 LiDes
FACT Quiet Serigs™ OntoHTm SuperSOT™( UHC
FacT® OETOLOG@ Supers0TTLE Ultra FRFET™
FAST® CPTOPLANARE SupreM s UniFET™
FastvCore™ e SyncFET™ YCK™
FETBench™ Sync-Lock™ Visualhdaxm™
Flashivyriter™ POP SPM™ I;EI'?ET;KL@* A3
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DISCLAIMER

FAIRCHILD SEMICCNDUCTCOR RESERVES THE RIGHT TO MAKE CHANGESWTHOUT FURTHER NOTICE TO ANY PRODUCTS HEREIN TO IMPROWE
RELIABILTY, FUNCTICN, OR DESIGN. FAIRCHILD DSES NOT ASSUME ANY LIABILITY ARISING OUT OF THEAPPUCATICN CR USE OF ANY PRODUCT OR
CIRCUIT DESCRIBED HEREIN, NEITHER DCES IT CONVEY ANY LICENSE UNDER TS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD'SWORLCVADE TERMS AND CONDITIONS, SPECIFICALLY THEWARRANTY THEREIM,
WHICH COVERS THESE PRODUCTS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IM LIFE SUPPORT DEVICES OR SYSTEMS WATHCOUT THE
EXPRESS WRITTEN APPRCVAL OF FAIRCHILD SEMICCNDUCTOR CORPCRATION.

Az used herein:

1. Life support devices ar systems are devices or systems which, (a) are
intended for surgical implant into the body or (b) support or sustain life,
and (c) whase failure to perform when properly used in accordance

2 A contical component in any companent of a life support, device, or
systern whose failure to perform can he reasonably expected to
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
expected to result in a significant injury of the user.

safety or effectiveness.

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductar Corporation's AntkCounterfeiing Folicy. Fairchild's Ant-Counterfeiting Policy is also stated on our external website, wen fairchildsemi.com,
under Sales Suppart.

Cournterfeiing of semiconductor parts is a growing prablemn in the industry. Al manufacturers of semiconductor praducts are expenendng counterfeting of their parts.
Custarmers who inadvertentty purchase counterfeit parts experience many problems such as loss of brand reputation, substandard perfanmance, failled applications,
and increased cost of production and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers from the proliferaton of
counterfett parts. Fairchild strangly encourage s customers to purchase Fairchild parts either directly from Fairchild or from Authonzed Fairchild Distributors who are
listed by country on ourweb page oted above. Products customers buy either from Fairchild diredthy or from Authorized Fairchild Distributors are genuine parts, have
full traceability, meet Fairchild's guality standards for handling and storage and provide accessto Fairchild's full range of up-to-date technical and product infarmation.
Fairchild and our Authorized Distributars waill stand behind allwamranties and will approprately address any warranty issues that may anse. Fairchild wall nat provide
any wamanty coverage or other assistance far parts bought from Unauthanzed Sources. Fairchild is committed to combat this global prablem and encourage our
customers to do their partin stopping this practice by buving direct or from authorized distibutors.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet [dentification | Product Status Definition

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

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 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 Semiconductor.

The datasheet is far reference infarmation only.
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