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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 Vgs=15 V.
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FAN7888

INTERNAL BLOCK DIAGRAM
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PIN DEFINITIONS

FAN7888

PIN CONFIGURATION

888.NV-

Figure 3. Pin Configuration (F’op View ) ) ]
.00265Tc(High)TiTT3 1 Tf2.046270 TDO Tc<00ef¥jTT4 1 Tf.581450 TD-00265Tc(side driver 3 gloating supply ooltac

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 Vg3 High-side driver 3 floating supply offset voltage
9 HO3 High-side driver 3 gate driver output
%9 VB3
71 Low-side gate driver 31output
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FAN7888

ABSOLUTE MAXIMUM RATINGS (Tp = 25°C unless otherwise specified)

Symbol Parameter Min Max Unit
Vg High-Side Floating Supply Voltage of Vig; 2 3 -0.3 225.0 \Y
Vs High-Side Floating Supply Offset Voltage of Vs1 2 3 Ve123-25 Vp123+0.3

Vho1,2,3 | High-Side Floating Output Voltage Vs123-0.3 Vp123+0.3 \Y

Vpp Low-Side and Logic—fixed Supply Voltage -0.3 25.0 \Y,

Vio1.2,3 | Low-Side Output Voltage -0.3 Vpp +0.3 \Y

VN Logic Input Voltage (HIN1,2,3 and LIN1,2,3) -0.3 Vpp + 0.3 \%
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FAN7888

TYPICAL CHARACTERISTICS
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Figure 4. Turn—on Propagation Delay vs.
Temperature
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Figure 6. Turn-on Rise Time vs. Temperature
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Figure 8. Turn—-on Delay Matching vs. Temperature
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Figure 5. Turn—off Propagation Delay vs.
Temperature
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Figure 7. Turn—off Fall Time vs. Temperature
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Figure 9. Turn—-off Delay Matching vs. Temperature
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FAN7888

TYPICAL CHARACTERISTICS (continued)
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Figure 16. Vpp UVLO+ vs. Temperature
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Figure 18. Vgg UVLO+ vs. Temperature
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Figure 20. High-Level Output Voltage vs.
Temperature
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Figure 17. Vpp UVLO- vs. Temperature
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Figure 19. Vgg UVLO- vs. Temperature
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Figure 21. Low-Level Output Voltage vs.
Temperature
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FAN7888

TYPICAL CHARACTERISTICS (continued)

Figure 22. Logic High Input Voltage vs. Figure 23. Logic Low Input Voltage vs.
Temperature Temperature
Figure 24. Logic Input High Bias Current vs. Figure 25. Allowable Negative Vg Voltage vs.
Temperature Temperature

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

Protection Function

Under—V\oltage Lockout (UVLO)

The high- and low-side drivers include under-voltage
lockout (UVLO) protection circuitry for each channel that
monitors the supply voltage (Vpp) and bootstrap capacitor
voltage (Vgs1,2,3) independently. It can be designed prevent
malfunction when Vpp and Vgsi 23 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.

HINL,2,3/LIN1,2,3

LIN1,2,3/HIN1,2,3

Shoot-Through|Prevent

—> |

After DT

HO1,2,3/L01,2,3

l—
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L01,2,3/HO1,2,3

Figure 27. Waveforms for Shoot-Through Prevention
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v
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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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Figure 29. 120° Commutation Operation Waveforms for 3—Phase BLDC Motor Application
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