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Ord. " .ig Informiation

FAIRCHILD.

FAN7387
Self-Oscillated, High-Voltage Gate Driver

Features

Internal Clock Using RCT

External Sync Function Using RCT
Dead Time Control Using Resistor

Shut Down (Disable Mode)

Internal Shunt Regulator

UVLO Function, High and Low Side

Applications

Half-Bridge Inverter
SMPS

Ballast Solution for I jh-Intensity —.ccnarge

(HID) Lamp
Ballast for| uoraant

~

May 2024

Description

The FAN7387 is a mpr <o~ ol IC.far . common half-
bridge inverte . SM+ . ar. oallast for-fluorescent and
HID lamp. The “AN7° 7 has an.Gsciiiating circuit using
an< ~rnal sisu 4 capacitor.

e i que.. varigtion is very stable acress'a wide
te oer. re range. ine FAN722, Las ar eiisrnal pin
for . ad-ume.ccntrol and shiedown. Using this resistor,
the wuesigrerccari choose ihe opotimurn dead time to
=duce “oowar loss, 0. switchirg | devices, such as
transistors and MCSFETSs.

S oIP 8-SOP

1.

Part Numuer Package Operating Temperature Packing Method
FAN7287MX" §.S0P -40 to +125°C Tape & Reel
Noteé:

These device passed wave soldering test by JESD22A-111.
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Typical Applications Diagrams
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Figure 1. Typical Applicat. 2 Circt  for SmPS (Se!'f"Oscillatiori M.ethod)
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Figure 2. Typical Application Circuit for SMPS by Using External Signal
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Typical Application Diagrams (Continued)
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Figure 4. Tyrical Application Circuit for Fluorescent Lamp Ballast
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Internal Block Diagram
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Pin Configuration

Rir Definitions

Figure 5. Functicne 3loc Dic_ M
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YWW

CYWW: “Work Week Code)

RCT VDD DT/SD GND

Figure 6. Pin Configurations (Top View)

Pin # Name Description
1 RCT Oscillator frequency set resistor and capacitor.
2 VDD Supply Voltage.
3 DT/SD Dead-time control and shutdown (active LOW).
4 GND Signal Ground.
5 LO Low-Side Output.
6 VS High-Side floating supply return.
7 HO High-Side output.
8 VB 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
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. To=25°C unless otherwise specified.

Symbol Parameter Min. Typ. Max. Unit

Vg High-Side Floating Supply Voltage -0.3 625.0 \Y,

Vs High-Side Offset Voltage -0.3 600.0 V
VRreT RCT Pins Input Voltage VoL \%

loL Clamping current level® 25 mA
dVg/dt Allowable Offset Voltage Slew Rate 50 V/ns

Ta Operating Temperature Range -40 + 5 °c ‘I
Tste Storage Temperature Range -65 o0 _°C S

Pp Power Dissipation ) U J.625 ) _W

Oya Thermal Resistance (Junction-to-Air) | —,u < \ | °C/W

Note:

The Recommended Operating C¢ ditions
operating conditions are specifiea > ensur
recommend exceeding th. . u. des,,

Recommended Operating Ratin_ >

abi

2. Do not supply a low-impedance voltage source to the interna.
VDD pin of this device.

mnin, Zene

.ode bztvieeri the GND and the

defines the <onditior's for actua' device operation. Recommended
optimal_peiiarrnance - to we datachect specifications. Fairchild does not
ina t¢ 4bsolute maximum-ratings.

J1aA1IQ 8189 abel|oA-ybi-pale|19sO-11eS — /8S/NV4

Symbol ' Parameier I Min. Max. Unit.

Vg .S, oating Supply Voltage s T Ve Ve+14 v

Vs | Hic -Side Cffaet Voltage” - \ 6-Voo 600 Vv
V.| owsSide Supply Vcitage \ 11 14 v
. Vio | High:Side (HG) Outhut Voliage, GND Voo Vv
Y y :cvv-Side \"3)6utnlu \.’T)Izaée GND Vbp \%
Ve~ | Logis 1" input Voltage of RCT (3/4 Vo) *+1 Vv

w Logic “0” fput Voltage of RCT (3/5 Vop)-1 Vv

Ry Timiria Resistor Value of RCT 2 kQ

ANT  C Titaing Capacitor Value of RCT 100 oF
Ta Ambient Temperature -40 +125 °C

© 2008 Fairchild Semiconductor Corporation
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Electrical Characteristics
Vaias (Vop, Vs -Vs)=14.0 V, C =1 nF, Rt=50 kQ and C1=330 pF and T,=25°C, unless otherwise specified.

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Low-Side Supply Characteristics (Vpp)
VDDyy- | Vpp Supply Under-Voltage Positive-Going Threshold Vpp Increasing 950 | 11.00 [1250| V
VDDyy. | Vpp Supply Under-Voltage Negative-Going Threshold Vpp Decreasing 7.5 9.0 10.5 \Y,
VDDyvn | Vb Supply Under-Voltage Lockout Hysteresis 2 \%
Veo Supply Camping Voltage Ipp=10 mA 14.8 15.4 \%
lopp | Low-Side Quiescent Supply Current Rpr=100 kQ 20 500 MA ‘
lst Startup Supply Current Vpp=9 V ‘—50 130 WA | '
Ik Offset Supply Leakage Current V=Vs=600 V 10 ul
IpoD Low-Side Dynamic Operating Supply Current ﬁl' 4“ 0.8 N _T mA
High-Side Supply Characteristics (Vg-Vs)
VBSyv+ | Ves Supply Under-Voltage Negative-Going Threshold |VB-\ Tw 2sir 77 \ §2 10.7 \%
VBSyy. |Ves Supply Under-Voltage Negative-Going ThreshL_ ' ‘/B»— ?easin_g _L _7.1 i%.'% 10: ‘._ \%
VBSuw | Ves Supply Under-Voltage Lockout Hystere<" “ [%0.6 \%
lass High-Side Quiescent Supply Current - P\ ~ I | | 5_0_ -130 MA
lpes High-Side Dynamic Operating Su, _"'lr. ot _:_ R\ AN\ : 400 800 pA
Oscillator Characteristics
fosct | Oscillation Freo: 1 El;gnggF 18 20 22 | kHz
T Oscillatin=Fre ency - N\ ~ Ri-=1 l::l, Ct=1nF 210 250 290 | kHz
D Duty ivc*‘lf _ 1 \ * l_Ranning Mode 475 | 49.0 %
Vgrer | U, —er Threg .d Voltage ;fECT \J" \V Running Mode Vop \%
—QCT_ _ww\ _Threshol(n \/nlt;gé of RC'l_ 7 \ Running Mode Vpp /4 \%
Vil\ o/ ogio "ot Votage of RCT Running Mode o v
Vi ! l-ogic “0” Input Voltage 0y RCT Running Mode 3/050 \Y
W v Dead-Time X Rpr=100 kQ 500 600 | 700 | ns
B _tD,WN Minimum Dea_1}ime Vb1/50=VDD 300 400 500 ns
Output Characteristics
lo+ Output High, Short-Circuit Pulse Current® PW<10 ps 350 mA
lo- Output Low, Short-Circuit Pulse Current® PW<10 us 650 mA
Vs glrlgrv)\;agb;zoﬁet%aﬂ\ge Vs Pin voltage for Input Signal (Vret) 98 | -70 Vv

Continued on the following page...
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Electrical Characteristics (Continued)
Vaias (Vop, Vs -Vs)=14.0 V, C =1 nF, Rt=50 kQ and C1=330 pF and T,=25°C, unless otherwise specified.

3. These parameters, although guaranteed, is not ** . testea orc_uction

Symbol Parameter Conditions Min. | Typ. | Max. Unit
Output Characteristics
ton Turn-On Propagation Time xizi/filzjét)\;’ 1}2:2%\133’2 550 ns
torr Turn-Off Propagation Time xiz:!fﬁj\z\;” %Z(T:’i%\{([ﬁ’z 160 ns
tr Turn-On Rising Time C.=1000 pF 50 120 ns
te Turn-Off Falling Time C_.=1000 pF v 70 ns { |
Protection Characteristics
/SD+ Shutdown “1” Input Voltage l _;- - _; —|r— _\/ N
/SD- Shutdown “0” Input Voltage 4 | A | I_ . \%
Isp Shutdown Current Vp1sp=0 After Running i de_ ‘ ‘ _”5(, : MA
tsp Shutdown Propagation Delay A . | __! 180 JI_ ns
Note:

J1aA1IQ 8189 abel|oA-ybi-pale|19sO-11eS — /8S/NV4
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Switching Definitions
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Figure 11. Basic Operation Waveforms of Forced-oscillation Method Using External Signal
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Typical Performance Characteristics
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Typical Performance Characteristics (Continued)
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Typical Performance Characteristics (Continued)
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Figure 24. Operating Frequency 2 vs. Temperature
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Functional Description
1. Under-Voltage Lockout (UVLO) Function

VDDyy-, the UVLO hysteresis.

operation of driver resumes.

2. Oscillator

Figure 3¢ nic. Conn tion Methcd

Figure 31 show th-
HO. From

RCT qgiv. by "= .on 1:

\/|; N :VD\ <|n\

t - (

from VDD to 14 VDD by SUL\dtitUting \Il‘:;rﬁ) with 1/4 VDD.

approximately given as:

A
running = - 2t +Try)

ReT \

t

\

Lo ‘

trix trix

HO

> DT DT iy

t
Figure 31. Typical Waveforms of RCT,LO and HO

FAN7387 has a UVLO circuit for a low-side and high-
side block. When Vpp reaches to the VDDyy+, the UVLO
circuit is released and the FAN7387 operates normally.
At UVLO condition, the FAN7387 has a low supply
current of less than 130 yA. Once UVLO is released,
FAN7387 operates normally until Vpp goes below

FAN7387 also has a high-side gate driver. The supply
for the high-side driver is applied between Vg and Vs. To
prevent malfunction at low supply voltage between Vg
and Vs, FAN7387 provides an additional UVLO circuit. If
Vg-Vs is under VBSyy+, the driver holds LOW state to
turn off the high-side switch. Once the voltage of Vg-Vg
is higher than VBSyyy, after Vg-Vs exceeds VBSyy-, the

The running frequency is determined by an external
timing resistor (Ry) and timing capacitor (Ct). The
charge time of capacitor C; from 1/4 Vpp to Vpp
determines the running frequency of LO and HO gate
driver output. Figure 30 shows connection configuration

al waveforms of RCT, LG, anu
2 cucult @ lysis, thé discnargirig time of

—) (1)
Equati . 1 encbies calcuiationof distharginig time, t,

t =1.28 x k¢ xC; 2)

The/running frequency of IC.is determined by 1/T and is

i__ 1 ®3)

where, t is the discharging time of the RCT voltage and
tqx is constant value about 450 ns of IC.

3. Programming Dead-Time Control / Shutdown

A multi-function pin controls dead-time using an external
resistor (Rpt) and protects abnormal condition using an
external switch. This pin should be connected to an
external capacitor to maintain stable operation.

If the voltage of DT/SD is decreased under 1V by an
external switch, such as the TR or MOSFET, the
FAN7387 enters shutdown mode. In this mode, the
FAN7387 doesn’t have any output sianal.

o —

4 . ®

P \ HC

Z 7

3 vs
o)

O
d Lo

®

- - Tl

~igure 22. External Skotcown Circult

Dead timu, [ns]

1 L 1 =1 i |
Ok 100k 220k 330k 400k 580k &80k B20k ™
Ry, value

Figure 33. Adjustable Dead Time
4. Gate Driver Operation

The FAN7387 has a two operating modes. One is the
self-oscillation mode by using external timing resistor
(Ry) and external timing capacitor (Ct) and the other is
the forced oscillation mode by external PWM signal
comes from U-com and the other devices.

Figure 33 shows operation of the IC using an external
PWM circuit with additional resistors (R1 and R2) for
internal limitation of the IC. The input signal range from
an external circuit must be within 3/5 Vpp and 3/4 Vpp.
The external signal produces the HO and LO output and
HO signal is in-phase with the external input signal.

vob O

L8€/LNVA

Figure 34. Gate Driver Using External PWM Signal
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Physical Dimensions

—GAGE PLANE
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DETAIL A

SCALE: 2:1

without notice. Please note the revision and/or date on the drawing

specifically the warranty therein, which covers Fairchild products.

http://www.fairchildsemi.com/dwa/M0/MO8A. pdf.
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Figure 35. 8-Lead Small Outline Package (SOP)

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner

obtain the most recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions,

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

OPTION B - NO BEVEL EDGE

NOTES: UNLESS OTHERWISE SPECIFIED

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: M08Arev15
F) FAIRCHILD SEMICONDUCTOR.

and contact a Fairchild Semiconductor representative to verify or
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FAIRCHILD.

TRADEMARKS

The followang includes registered and unrenistered trademarks and senice marks, owned by Fairchild Semiconductor andfor its global subsidianes, and is not
intended to he an exhaustive list of all such tradermarks.

AccuPawerm™ F-FPFsm™ SYSTEM
AX-CAF™ FRFET® o ® GENERAL
BitSic™ Global Power Resource PowerTrench® TinyBoost™
Build it Mow™ GreenBridge™ Powe s ™ Tiry Buck®
CorePLUS™ Green FPS™ Prograrmmable Active Droop™ TinyCalc™
CorePOVWER™ Green FPS™ e-Serigs™ OEETY TinyLDgicE'
CROSSVOLT™ Grmaxm™ Qs™ TINYOPTCO™
CTL™ GTCm™ Ciuiet Series™ Tirry Powerm™
Current Transfer Logic™ Intellit AT RapidConfigure™ Tire SuANMTH
DEUXPEED” |SOPLAMART™ _,-:)m Y N
Dual Cool™ Making Small Speakers Sound Louder 3 . TranSi. |
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parts. Cugomerswho inadvertently purchzse counterfeit parts experience many problems such as loss of brand reputation, substandard performance, failed
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proareration of counterfet parts. Fairchiia strongly encourages custamers to purchase Fairchild parts either directhy fram Fairchild or from Authorized Fairchild
Cistributors who are listed by country on ourweh page cited abave. Products customers buy either from Fairchild directty ar fram Authorized Fairchild Digrbutors
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Datasheet Identification

Product Status

Definition

Advance Information

Farmative / In Design

Datasheet contains the design specifications for praduct development. Specfications may change
inany manner without notice.

Preliminary

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.

o ldentification Needed

Full Production

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

Chsolete

Mat In Production

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