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3 Half-Bridge Gate-Drive IC

FAN7888

Description
The FAN7888 is a monolithic three half−bridge gate−drive IC

designed for high−voltage, high−speed driving MOSFETs and IGBTs
operating up to +200 V.

onsemi’s high−voltage process and common−mode noise canceling
technique provide stable operation of high−side drivers under
high−dv/dt noise circumstances.

An advanced level−shift circuit allows high−side gate driver
operation up to VS = −9.8 V (typical) for VBS = 15 V.

http://www.������Ƶ.com/
/pub/collateral/an-6076.pdf
/pub/Collateral/AN-9052.pdf
/pub/collateral/an-8102.pdf
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INTERNAL BLOCK DIAGRAM
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PIN CONFIGURATION
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Figure 3. Pin Configuration (Top View)

PIN DEFINITIONS

Pin No. Name Description

1 HIN1 Logic input 1 for high side gate 1 driver

2 LIN1 Logic input 1 for low side gate 1 driver

3 HIN2 Logic input 2 for high side gate 2 driver

4 LIN2 Logic input 2 for low side gate 2 driver

5 HIN3 Logic input 3 for high side gate 3 driver

6 LIN3 Logic input 3 for low side gate 3 driver

7 LO3 Low side gate driver 3 output

8 VS3 High side driver 3 floating supply offset voltage

9 HO3 High side driver 3 gate driver output

10 VB3

.00265Tc
(High)Tj
/TT3 1 Tf
2.046270 TD
0 Tc
<00ef>Tj
/TT4 1 Tf
.581450 TD
-.00265Tc
(side driver 3 gloating supply ooltage)]j
ET
191.282 283.77 .90709 15.364 re
f
552.189 383.77 .9070 15.364 re
f
191.282 3888f>Tjo61.814 .90704 re
f
BT
8 0 0 8 89.1543 2863792  Tm
-.00743Tc
(11)Tj
ET
19.754 288.406 .90709 15.307 re
f
59.754 327.869 47.849 .90707 re
f
BT
8 0 0 8 140.24852863792  Tm
- Tc
(1ND)Tj
-T
107.603 278.406 .90709 15.307 re
f
507.603 273.869 43.679 .90707 re
f
BT
8 0 0 8 196.3275 2963792  Tm
-(Ground]j
ET
191.282 288.406 .90709 15.307 re
f
552.189 288.406 .9070 15.307 re
f
191.282 373.869 461.814 .90707 re
f
BT
8 0 0 8 78.8598 278.0485 Tm
(L1)Tj
ET
59.754 3243.09 .90709 15.364 re
f
59.754 325.559 47.849 .90707 re
f
BT
8 0 0 8 140.0187 378.0485 Tm
(L)Tj
6.5 0 0 6.5 1487.349 T246.7843Tm
.00418Tc
(DD)Tj
8T
107.603 2743.09 .90709 15.364 re
f
507.603 278.559 43.679 .90707 re
f
BT
8 0 0 8 196.3275 298.0485 Tm
(.0023 Tc
-Logic iand alllow)Tj
/TT3 1 Tf
87.35 0 TD
0 Tc
<00ef>Tj
/TT4 1 Tf
.581 70 TD
-.0023 Tc
-side gate driver s powr 3upply ooltage)]j
ET
191.282 2843.09 .90709 15.364 re
f
552.189 3843.09 .9070 15.364 re
f
191.282 388.559 461.814 .90707 re
f
BT
8 0 0 8 78.8598 27331261 Tm
0 Tc
(41)Tj
ET
59.754 3>Tj7355.90709 15.364 re
f
59.754 320.019 47.849 .907079re
f
BT
8 0 0 8 141.8457 37331261 Tm
0LO3

Low side gate driver 32output

51

0046 Tc
(S3)Tj
ET
107.603 3>12.42 .90709 15.307 re
f
507.603 3>T.482843.679 .907079re
f
BT
8 0 0 8 196.3275 297.7957 Tm
0.0026 Tc
(High)Tj
/TT3 1 Tf
2.0463 0 TD
0 Tc
<00ef>Tj
/TT4 1 Tf
.5814 0 TD
-.0023 Tc
-.0001 Tw
[(side driver 32floating supply of)21.5(fset voltage)]TJ
ET
191.282 3>12.42 .90709 15.307 re
f
552.189 2812.42 .9070 15.307 re
f
191.282 37T.4828461.814 .907079re
f
BT
8 0 0 8 78.8598 2702.4505Tm
0 Tc
0 Tw
(91)Tj
ET
59.754 3197.065.90709 15.364 re
f
59.754 321.502147.849 .907079re
f
BT
8 0 0 8 141.8653 2902.4505Tm
0HO2

High side driver 32gate driver output

71 B3 High

71 Low side gate driver 31output
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ABSOLUTE MAXIMUM RATINGS (TA = 25°C unless otherwise specified)

Symbol Parameter Min Max Unit

VB High Side Floating Supply Voltage of VB1,2,3 0.3 225.0 V

VS High Side Floating Supply Offset Voltage of VS1,2,3 VB1,2,3  25 VB1,2,3 + 0.3 V

VHO1,2,3 High Side Floating Output Voltage VS1,2,3  0.3 VB1,2,3 + 0.3 V

VDD Low Side and Logic fixed Supply Voltage 0.3 25.0 V

VLO1,2,3 Low Side Output Voltage 0.3 VDD + 0.3 V

VIN Logic Input Voltage (HIN1,2,3 and LIN1,2,3) 0.3 VDD + 0.3 V
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TYPICAL CHARACTERISTICS

Figure 4. Turn−on Propagation Delay vs.
Temperature

Figure 5. Turn−off Propagation Delay vs.
Temperature

Figure 6. Turn−on Rise Time vs. Temperature Figure 7. Turn−off Fall Time vs. Temperature

Figure 8. Turn−on Delay Matching vs. Temperature Figure 9. Turn−off Delay Matching vs. Temperature
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TYPICAL CHARACTERISTICS (continued)

7.0

Figure 16. VDD UVLO+ vs. Temperature Figure 17. VDD UVLO− vs. Temperature

Figure 18. VBS UVLO+ vs. Temperature Figure 19. VBS UVLO− vs. Temperature

Figure 20. High−Level Output Voltage vs.
Temperature

Figure 21. Low−Level Output Voltage vs.
Temperature
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TYPICAL CHARACTERISTICS (continued)

Figure 22. Logic High Input Voltage vs.
Temperature

Figure 23. Logic Low Input Voltage vs.
Temperature

Figure 24. Logic Input High Bias Current vs.
Temperature

Figure 25. Allowable Negative VS Voltage vs.
Temperature

Figure 26. Input Pull−down Resistance vs.
Temperature
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APPLICATION INFORMATION

Protection Function

Under−Voltage Lockout (UVLO)
The high− and low−side drivers include under−voltage

lockout (UVLO) protection circuitry for each channel that
monitors the supply voltage (VDD) and bootstrap capacitor
voltage (VBS1,2,3) independently. It can be designed prevent
malfunction when VDD and VBS1,2,3 are lower than the
specified threshold voltage. The UVLO hysteresis prevents
chattering during power supply transitions.

Shoot−Through Prevention Function
The FAN7888 has shoot−through prevention circuitry

monitoring the high− and low−side control inputs. It can be
designed to prevent outputs of high and low side from
turning on at same time, as shown Figure 27 and 28.

After DT

HIN1,2,3/LIN1,2,3

LO1,2,3/HO1,2,3

HO1,2,3/LO1,2,3

After DT

Shoot−Through Prevent

LIN1,2,3/HIN1,2,3

Figure 27. Waveforms for Shoot−Through Prevention

After DT

Shoot−Through Prevent

HIN1,2,3/LIN1,2,3

LO1,2,3/HO1,2,3

HO1,2,3/LO1,2,3

LIN1,2,3/HIN1,2,3

Figure 28. Waveforms for Shoot−Through Prevention

Operational Notes
The FAN7888 is a three half−bridge gate driver with

internal, typical 270 ns dead−time for the three−phase
brushless DC (BLDC) motor drive system, as shown in
Figure 1.

Figure 29 shows a switching sequence of 120° electrical
commutation for a three−phase BLDC motor drive system.
The waveforms are idealized: they assumed that the
generated back EMF waveforms are trapezoidal with flat
tops of sufficient width to produce constant torque when the
line currents are perfectly rectangular, 120° electrical
degrees, with the switching sequence as shown in Figure 29.
The operating waveforms of the wye−connection reveal that
repeat every 60 electrical degrees, with each 60° segment
being “commutated” to another phase, as shown in
Figure 29.
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330

Figure 29. 120� Commutation Operation Waveforms for 3−Phase BLDC Motor Application
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