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FAIRCHILD.

FAN7080_GF085
Half Bridge Gate Driver

Features

®  Automotive Qualified to AEC Q100

"  Floating Channel for Bootstrap Operation to +600 V
®  Tolerance to Negative Transient Voltage on VS Pin
" VS-pin dv/dt Immune

®  Gate Drive Supply Range from 5.5V to 20 V

®  Under-Voltage Lockout (UVLO)

®  CMOS Schmitt-triggered Inputs with Pull-down

"  High Side Output In-phase with Input

" INinputis 3.3 V/5 V Logic Compatible and
Available on 15 V Input

®  Matched Propagation Delay for both Channels
® Dead Time Adjustable

Applications

" Junction Box

®  Half and full bridge application in the motor drive
system Related Product Resources

April 2016

Description

The FAN7080_GF085 is a half-bridge gate drive IC with
reset input and adjustable dead time control. It is
designed for high voltage and high speed driving of
MOSFET or IGBT, which operates up to 600 V.
Fairchild's high-voltage process and common-mode
noise cancellation technique provide stable operation in
the high side driver wunder high-dv/dt noise
circumstances. An advanced level-shift circuit allows
high-side gate driver operation up to Vs=-5V (typical) at
Ves=15 V. Logic input is compatible with standard
CMOS outputs. The UVLO circuits for both channels
prevent from malfunction when Vcc and Vgs are lower
than the specified threshold voltage. Combined pin
function for dead time adjustment and reset shutdown
make this IC packaged with space saving SOIC-8
Package. Minimum source and sink current capability of
output driver is 250 mA and 500 mA respectively, which
is suitable for junction box application and half and full
bridge application in the motor drive system.

Figure 1. 8-Lead, SOIC, Narrow Body
Ordering Information
Operating Packing
Part NS Temperature Range Package Method
FAN7080M_GF085 8-Lead, Small Outline Integrated Circuit Tube
-40°C ~ 125°C (SOIC), JEDEC MS-012, .150 inch Narrow
FAN7080MX_GF085 Body Tape & Reel

© 2012 Fairchild Semiconductor Corporation
FAN7080_GF085 « Rev. 1.5
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Typical Application
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VDT = Vdd*R2 / (R1+R2). Vdd is output voltage of Microcontroller.
The operating range that allows a VDT range of 1.2~3.3V. L
When pulled lower than Vot [Typ. 0.5V] the device is shutdown.

Care must be taken to avoid below threshold spikes on pin 3 that can cause undesired shut down of the IC.
For this reason the connection of the components between pin 3 and ground has to be as short as possible.
And a capacitor (Typ. 0.02uF )between pin3 and COM can prevent this spike. This pin can not be left
floating for the same reason.

Figure 2. Typical Application

Block Diagram
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Figure 3. Block Diagram
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Pin Configuration

Pin Descriptions
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Figure 4. Pin Assignment (Top Through View)

Pin # | Name le] Pin Function Description
1 Vee P Driver Supply Voltage
2 IN | Logic input for high and low side gate drive output
3 /SDIDT I Shutdown Input and dead time setting
4 COM P Ground
5 LO A Low side gate drive output for MOSFET Gate connection
6 Vs A High side floating offset for MOSFET Source connection
7 HO A High side drive output for MOSFET Gate connection
8 Vg P Driver Output Stage Supply

© 2012 Fairchild Semiconductor Corporation
FAN7080_GF085 +« Rev. 1.5
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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.

Symbol Parameter Min. Max. Unit
Vs High-Side Floating Offset Voltage Vg-25 V+0.3 \
Vs High-Side Floating Supply Voltage -0.3 625 \
Vho High-Side Floating Output Voltage Vs-0.3 V+0.3 \
Vio Low-Side Floating Output Voltage -0.3 Veet0.3 \
Vee Supply Voltage -0.3 25 \%
ViN Input Voltage for IN -0.3 Vce+0.3 \%
I Input Injection Current @ +1 mA
PD Power Dissipation ¢ 0.625 W
0a Thermal Resistance, Junction to Ambient ® 200 °C/W
T, Junction Temperature 150 °C
Tste Storage Temperature -55 150 °C

Human Body Model (HBM) 1000
ESD : v
Charge Device Model (CDM) 500
Notes:

1aA1Q 91es abplig JleH — S8049 080/NV4

1. Guaranteed by design. Full function, no latchup. Tested at 10 V and 17 V.

2. The Thermal Resistance and power dissipation rating are measured per below conditions:
JESD51-2: Integral circuits thermal test method environmental conditions, natural convection/Still Air
JESD51-3: Low effective thermal conductivity test board for leaded surface-mount packages.

3. 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. Fairchild does not recommend exceeding them or

designing to Absolute Maximum Ratings.

Symbol Parameter Min. Max. Unit
Ve High-Side Floating Supply Voltage (DC) Transient: -10 V at 0.1 pS Vs+6 Vs+20 \%
Vs High-_Sidg Floating Supply Offset Voltage (DC) 5 600 v
Transient: -25 V(max.) at 0.1 uS at Vgs < 25V
Vo High-Side Output Voltage Vs Vs \%
Vio Low-Side Output Voltage 0 Vee \%
Vee Supply Voltage for Logic Input 5.5 20 \%
ViN Logic Input Voltage 0 Vee \%
dv/dt Allowable Offset Voltage Slew Rate © 50 V/nS
Teuse | Minimum Pulse Width % 1100 ns
Fs Switching Frequency © 200 KHz
Ta Operating Ambient Temperature -40 125 °C
Notes:

4. The Vs offset is tested with all supplies based at 15 V differential
5. Guaranteed by design.
6. When Vpr = 1.2 V. Referto Figures 5, 6, 7 and 8.

© 2012 Fairchild Semiconductor Corporation
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Electrical Characteristics
Unless otherwise specified -40°C < Ta < 125°C, Vec =15V, Vs=15V, Vs =0V, CL =1 nF
Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Vccand Vs Supply Characteristics
Veeuv+ | Vee and Ves Supply Under-Voltage 4.2 55 Vv
Vasuv+ | Positive going Threshold
Veeuv- | Vee ar)d VBS‘ Supply Under-Voltage o8 36 v
Vesuv- | Negative going Threshold
\\;EEL,\\:: \é;zg?gs\i/:s Supply Under-Voltage 0.2 0.6 \Vi
touvee | ynder-voltage Lockout Response Time MeeREhiRAED V 01 25 V6 V| 05 20 us
touves Ves: 6 V25V 0r25V>6V | 0.5 20
Ik Offset Supply Leakage Current Vg =Vs =600V 20 50 HA
IQss | Quiescent Vgs Supply Current Vin=00r5V,Vgpr=1.2V 20 75 150 HA
IQcc | Quiescent Vcc Supply Current VIN=00r5V,Vgpr=12V 350 | 1000 HA
Input Characteristics
ViH High Logic level Input Voltage 2.7 \%
Vi Low Logic Level Input Voltage 0.8 \%
liN+ Logic Input High Bias Current ViNn=5V 10 50 pA
Iin- Logic Input Low Bias Current Vin=0V 0 2 pA
Vot Vpr Dead Time Setting Range 1.2 5.0
Vsp Vsp Shutdown Threshold Voltage 0.8 1.2 \%
Rspr | High Logic Level Resistance for /SD /DT |Vspr =5V 100 500 | 1100 kQ
lspr. }_Sogvll_Dqlglc Level Input bias Current for Veor =0V 1 5 vA
Output Characteristics
Vonrroy | High Level Output Voltage (Vcc - Vho) lo=0 0.1 \Y,
VovLroy |Low Level Output Voltage (Vho) lo=0 0.1 \%
lo+Hoy | Output High, Short-Circuit Pulse Current 250 300 mA
lo-Hoy | Output Low, Short-Circuit Pulse Current 500 600 mA
Rop(Ho) . . 60
Equivalent Output Resistance Q
RonHo) 30
Vonwoy |High Level Output Voltage (Ve — Vio) lo=0 0.1 \%
Vovrwoy |Low Level Output Voltage (Vio) lo=0 0.1 \%
lo+oy |Output High, Short-Circuit Pulse Current 250 mA
lo-woy | Output Low, Short-Circuit Pulse Current 500 mA
Rop(Lo) ) . 60
Equivalent Output Resistance Q
Rono) 30
© 2012 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Dynamic Electrical Characteristics
Unless otherwise specified -40°C < Ta < 125°C, Vec =15V, Vgs=15V, Vs =0V, CL =1 nF

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
ton Turn-On Propagation Delaym Vs=0V 750 | 1500 ns
torr Turn-Off Propagation Delay Vs=0V 130 250 ns

tr Turn-On Rise Time 40 150 ns
tr Turn-Off Fall Time 25 400 ns

Dead Time, LS Turn-off to HS Turn-on Vin=00r5VatVbT=1.2V| 250 | 650 | 1200

Dr ns
and HS Turn-on to LS Tum-off Vn=0o0r5VatVDT=12V | 1600 | 2100 | 2600
i . i DT1-DT2atVDT =12V 35 110
Mpr Dead Time Matching Time ns
DT1-DT2 at VDT =3.3V 300
Mron | Delay Matching, HS and LS Turn-on VDT =12V 25 110 ns
Mroer | Delay Matching, HS and LS Turn-off VDT =1.2V 15 60 ns
tsp Shutdown Propagation Delay 180 330 ns
Fsl . ) Vcc = VBS =20V 200
Switching Frequency Khz
F82 Vcc=Ves=55V 200
Notes:
7. tonincludes DT
Typical Waveforms
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Figure 5. Short Pulse Width Test Circuit and Pulse Width Waveform
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Figure 7. Recommendation of Pulse width Output Figure 8. Pulse Width vs. VDT
Waveform
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Typical Performance Characteristics
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Figure 9. Input/Output Timing Diagram Figure 10. Dead Time vs. Vpr
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Figure 11. Switching Time Waveform Definitions Figure 12. Shutdown Waveform Definitions
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Figure 13. Delay Matching Waveform Definitions Figure 14. Dead Time Waveform Definitions
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Typical Performance Characteristics
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Figure 15. Turn-on Delay Time of HO vs. Figure 16. Turn-on Delay Time of HO vs. Vgs Supply
Temperature (Vcc=Ves=15V, C =1 nF) Voltage (Vcc=15V, C =1 nF, Ta=25°C)
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Figure 17. Turn-on Delay Time of LO vs. Figure 18. Turn-on Delay Time of LO vs. Vgs Supply
Temperature (Vcc=Ves=15V, C =1 nF) Voltage (Vcc=15V, C. =1 nF, Ta=25°C)
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Figure 19. Turn-off Delay Time of HO vs. Figure 20. Turn-off Delay Time of HO vs. Vgs Supply
Temperature (Vcc=Ves=15V, C.=1 nF) Voltage (Vcc=15V, C =1 nF, Ta=25°C)
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Typical Performance Characteristics
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Figure 23. Turn-on Rise Time of HO vs.
Temperature (Vcc=Ves=15V, C =1 nF)
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Figure 25. Turn-on Rise Time of LO vs.
Temperature (Vcc=Ves=15V, C.=1 nF)
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Figure 22. Turn-off Delay Time of LO vs. Vs Supply
Voltage (Vcc=15V, CL=1 nF, Ta=25°C)

150

100

Turre on Rise Time(rs)

e

a0

a
10 12z 14 16 1

Vo, SUPPl VoRage(v)

Figure 24. Turn-on Rise Time of HO v

s. Ves Supply

Voltage (Vee=15 V, CL=1 nF, Ta=25°C)

150

100

Turr- on Rise Time{rs)

30—

10 12 14 16 18 20

V.. SUPPl VoRage(V)

Figure 26. Turn-on Rise Time of LO vs. Vgs Supply
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Typical Performance Characteristics
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Figure 27. Turn-off Fall Time of HO vs. Figure 28. Turn-off Fall Time of HO vs. Vgs Supply
Temperature (Vcc=Ves=15V, C =1 nF) Voltage (Vcc=15V, C =1 nF, Ta=25°C)
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Figure 31. Logic Low Input Voltage vs. Figure 32. Logic High Input Voltage vs.
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Typical Performance Characteristics
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Figure 33. High Level Output of HO vs.
Temperature (Vcc=Ves=15 V)
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Figure 35. High Level Output of LO vs.
Temperature (Vcc=Ves=15 V)
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Figure 37. Low Level Output of HO vs.
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Figure 34. High Level Output of HO vs. Vgs Supply
Voltage (Vcc=15V, Ta=25°C)
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Figure 36. High Level Output of LO vs. Vgs Supply
Voltage (Vcc=15V, Ta=25°C)
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Typical Performance Characteristics
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Figure 39. Low Level Output of LO vs.
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Temperature (Vss=15 V)

a3

04

03

aA

Loww Level Output Wi la ged7)

o

12 12 14 16 18 0

V__ Supply VoRage(v)

Figure 40. Low Level Output of LO vs. Vcc Supply
Voltage (Vcc=15 V, Ta=25°C)
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Figure 42. Offset Supply Leakage Current vs.
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Figure 44. Vcc Supply Current vs.
Temperature (Vcc=15 V)
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Typical Performance Characteristics
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Typical Performance Characteristics
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Figure 51. Output Source Current of HO vs.
Temperature (Vcc=Ves=15 V)
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Figure 55. Logic Low Input Current of SD/DT vs.

Temperature
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Figure 52. Output Sink Current of HO vs.
Temperature (Vcc=Ves=15 V
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Figure 54. Output Sink Current of LO vs.
Temperature (Vcc=Ves=15 V
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Figure 56. Shutdown Threshold Voltage vs.

Temperature
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Typical Performance Characteristics
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Figure 57. Deadtime vs. Temperature
(VCCZVBSZlS V, VDT=1.2 V)
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Figure 59. Turn-on Delay Matching vs. Temperature
(Vcc=Ves=15V, Vpr=1.2 V)
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Figure 61. Shutdown Propagation Delay vs.
Temperature
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Figure 58. Deadtime Matching Time vs.
Temperature (VCCZVBS=15 V, Vpr=1.2 V)
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Figure 60. Turn-off Delay Matching vs.
Temperature (Vcc=Ves=15V, Vpr=1.2 V)
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Figure 62. Maximum vs. Negative Offset Voltage

vs. Temperature (Vcc=Ves=15 V)
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




