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Copyright Notice

Copyright by Fortior Technology (Shenzhen) Co., Ltd. All Rights Reserved.

Right to make changes — Fortior Technology (Shenzhen) Co., Ltd. reserves the right to make changes
in the products - including circuits, standard cells, and/or software - described or contained herein in
order to improve design and/or performance. The information contained in this manual is provided for
the general use by our customers. Our customers shall ensure that they take appropriate action so
that their use of our products does not infringe upon any patents. It is the policy of Fortior Technology
(Shenzhen) Co., Ltd. to respect the valid patent rights of third parties and not to infringe upon or assist

others to infringe upon such rights.

This manual is copyrighted by Fortior Technology (Shenzhen) Co., Ltd. You may not reproduce,
transmit, transcribe, store in a retrieval system, or translate into any language, in any form or by any
means, electronic, mechanical, magnetic, optical, chemical, manual, or otherwise, any part of this
publication without the expressly written permission from Fortior Technology (Shenzhen) Co., Ltd. You

may not alter or remove any copyright or other notice from copies of this content.

If there are any differences between the Chinese and the English contents, please take the Chinese

version as the standard.
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Disclaimer

This document is the property of Fortior Technology (Shenzhen) Co., Ltd. and its subsidiaries

(hereinafter referred to as "Fortior Technology").

This document is provided on an "AS IS" basis, without warranty of any kind, express or implied,
including but not limited to the warranties of merchantability, fitness for a particular purpose and
non-infringement of intellectual property rights of any third-party. Any and all information stated
herein is for reference purpose only, and Fortior Technology hereby disclaims any and all warranties
and liabilities of any kind. The customer has the full responsibility to design, program and test their
applications, evaluate functionality and safety of their final products and accept all loss or damage,
legal claim or lawsuit whatsoever arising from the use of the information, data or opinions contained
herein, and agrees to defend, hold harmless and indemnify Fortior Technology from and against any
and all claims, damages and liabilities. No license, express or implied, to any intellectual property rights

of Fortior Technology is granted by this document.

Fortior Technology reserves the rights to amend, revise or make changes to this document at any
time without prior notice. In the event of any inconsistency, conflict or ambiguity under this disclaimer,

the final interpretation is at the sole discretion of Fortior Technology.
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FD6288Q1 250V Three-phase Gate Driver

1 System Introduction

1.1 Overview

FD6288Q1 is a triple half-bridge gate driver that
drives 3 high-side and 3 low-side N-channel
MOSFETs. It is suitable for high-voltage and high-
speed MOSFET driver applications, and can operate

at a voltage up to +250V.

FD6288Q1 supports VCC/VBS under-voltage
lockout (UVLO) feature, protecting the power

transistor from operating with insufficient voltage.

FD6288Q1 also provides shoot-through protection
and deadtime to effectively protect the power IC and
prevent both MOSFETs of each half-bridge from

switching on at the same time.

FD6288Q1 has built-in input signal filtering module to

avoid input noise interference.

Document Feedback

1.2 Applications

Automotive electronics, refrigerators

Figure 1-1 FD6288Q1

1.3 Features

v

Fully operational to +250V

> Power supply: 5.0V ~ 20V

> Three independent half-bridge drivers
> Output current: +1.5A/-1.8A

> Compatible with 3.3V/5V logic input

> VCC/VBSUVLO

> Shoot-through protection

> 200ns deadtime

> Built-in input filtering module

> High-low side channels matching

> Outputs in phase with inputs
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1.4 Typical Application Diagram

HIN1,HIN2,HIN3 O
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Figure 1-2 Typical Application Diagram
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> C1: 10puF power filter capacitor. It shall be mounted as close to the chip pin as possible.

> R1: Gate drive resistor. The resistance depends on deadtime and the device being driven.

> R2: MOS gate-to-source resistor.

> Dss Bootstrap diode. Those Schottky diodes with high reverse breakdown voltage and short recovery

time are preferred.

> Cgs:Bootstrap capacitor. Ceramic capacitor or tantalum capacitor is preferred. It shall be mounted as

close to the chip pin as possible.

O
Note:

The above circuit and parameters are for reference only. The actual circuit shall be designed with the measured

results.
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1.5 Functional Block Diagram

Figure 1-3 Functional Block Diagram
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1.6 Pin Definitions

1.6.1 FD6288Q1 QFN24 Pinout Diagram

Figure 1-4 FD6288Q1 QFN24 Pinout Diagram
N N —
Z Z2 Z O m O
I T T Zz > I

24| 23| (22| |21 |20] [19

LIN1 O : 18| VS1
LIN2 Y 17| VB2
LIN3 16 HO2
vee FORTIOR ..,
" FD6288Q1T i\
COM XXXXXX 13| HO3
71 [8] [9] [10] [11] [12]
QO O O N T ™M
O wm
z z 99 52
1.6.2 FD6288Q1 QFN24 Pins
Table 1-1 FD6288Q1 QFN24 Pins
Pin FD6288Q1 QFN24 Description
LINT, LIN2, LIN3 1,2,3 Low-side input
VCC 4 Low-side power supply
NC 5,7,8, 21 Not connected
COM 6 Ground
LO3, L02, LO1 9,10, 11 Low-side output
VS3, VS2, VS1 12,15, 18 High-side floating offset voltage
HO3, HO2, HO1 13,16,19 High-side output
VB3, VB2, VB1 14,17, 20 High-side floating absolute voltage
HIN1, HIN2, HIN3 22,23, 24 High-side input
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2 Package Information

I
Figure 2-1 FD6288Q1 QFN24_4 X4 Package Dimensions
b R
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TOP VIEW SIDE VIEW BOTTOM VIEW
QFN24L
MILLIMETER
SYMBOL
MIN NOM MAX
A 0.7 | 0.75 | 0.8
Al 0 — | 0os
D 3.9 4 4.1
E 3.9 4 4.1
Dl 2.45 | 2.5 | 2.55
H 2.45 | 2.5 | 2.58
L 0.35 | 0.40 | 0.45
e — s | —
b 0.18 | 0,25 | 0.3
s 0.001 | 0.05 | 0.09
R 0.05 | 0.10 | 0.15
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3 Ordering Information

Table 3-1 Ordering Information

FD6288Q1 QFN24 4 X4 (mm) FD6288Q1 Tape & Reel 3000
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4 Electrical Characteristics

4.1 Absolute Maximum Ratings

Table 4-1 Absolute Maximum Ratings

(All pins are referenced to COM unless otherwise specified)

Parameter Symbol Range Unit
High-side Floating Absolute Voltage Vei23 -0.3 ~ 275 \Y
High-side Floating Offset Voltage Vsi23 VBi123-25 ~ Vpi3+0.3 Vv
High-side Output Voltage VHo123 Vsi23- 03 ~ Vpi23+0.3 V
Low-side Power Supply Vee -03 ~ 25 Vv
Low-side Output Voltage Vio123 -0.3 ~ V+03 V
Logic Input Voltage (HIN, LIN) Vin -03 ~ Vcc+0.3 \Y
Slew Rate of Offset Voltage dVs/dt <50 V/ns
Power Dissipation @ Ta < 25C° Po <3 W
Junction-to-ambient Thermal
Resistance Rowa =42 oW
Junction Temperature T, <150 *C
Storage Temperature Tste -55 ~ 150 ®C

Caution:

> Inany case, power dissipation shall not exceed Pb.

> The chip may get damaged if it operates at voltages exceeding those listed above.

4.2 Recommended Operating Conditions

Table 4-2 Recommended Operating Conditions!™

(All pins are referenced to COM unless otherwise specified)

Parameter Symbol Min. Max. Unit
High-side Floating Absolute Voltage Vg1.2:3 Vsi23+5.0 Vsi123 +20 Vv
High-side Floating Offset Voltage™ Vs1,2,3 -483] 250 \
High-side Output Voltage Vho1,2,3 Vsi23 Vo123 \%
Low-side Power Supply Vee 5 20 Vv
Low-side Output Voltage Vio1,2,3 0 VCC \Y
Logic Input Voltage (HIN, LIN) Vin 0 VCC V
Ambient Temperature Ta -40 125 °C
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= Note:

[1] Exposure to recommended operating conditions for extended periods may affect device reliability. It is NOT

recommended to use your device under conditions exceeding the above stress ratings.
[2] The high-side floating offset voltage VS1, 2, 3 is tested with 12V bias voltage.

[31 HO1, 2, 3 works normally when VS1, 2, 3 ranges between -4V and 250V.

4.3 Power Supply Current

Table 4-3 Power Supply Current
(Ta=25C, Vens (VCC,VB1,2,3) =12VandVS1, 2, 3 = COM unless otherwise specified)

Parameter Symbol Test Conditions Min. Typ. Max. Unit

Leakage Current of Floating
ILK VB12,3 = Vs1,2,3 =250V - 0.1 5 p.A

Power Supply
VB1, 2, 3 Dynamic Current Ipes frnt 2,3 = 20kHz - 0.11 0.27 mA
VB1, 2, 3 Quiescent Current lass Vin=0Vor 5V - 0.11 0.27 mA
VCC Dynamic Current |PCC fH|N1,2,3 = fL|N1,2,3= 20kHz - 0.22 05 mA
VCC Quiescent Current lace Vin =0V or 5V - 0.22 0.5 mA

4.4 Input HIN/LIN

Table 4-4 Input HIN/LIN
(Ta=25C, Vans (VCC,VB1,2,3) 12V andVS1, 2, 3 = COM unless otherwise specified)

Parameter Symbol Test Conditions Min. Typ. Max. Unit
High-level Input Threshold Voltage Vin 2.8 = = \
Low-level Input Threshold Voltage Vi = = 0.8 \Y
LIN High-level Input Bias Current lLine Vin=5V = 25 50 pA
LIN Low-level Input Bias Current lun- Vin= 0V - - 1 HA
HIN High-level Input Bias Current [N+ V=5V = 25 50 pA
HIN Low-level Input Bias Current [in- Vin= 0V - - 1 HA

Document Feedback Datasheet FD6288Q1 V1.1


https://dev.fortiortech.com/feedback/doc/?id=6970465ad328d449fc968722&locale=en&version=1.1

Future Is In Control Electrical Characteristics 1 3

4.5 Under-voltage Lockout (UVLO)

Table 4-5 UVLO
(Ta=25C, Vans (VCC,VB1,2,3) =12V and VS1, 2, 3 = COM unless otherwise specified)

VCC UVLO Exit Voltage Vecuws \
VCC UVLO Trigger Voltage Vecuv- 338 43 4.8 \
VCC UVLO Hysteresis Voltage Vecuve 0.15 0.2 = \
VB1, 2, 3 UVLO Exit Voltage Vasuv+ 39 45 5.0 \%
VB1, 2, 3 UVLO Trigger Voltage Vesuv- 3.8 4.3 4.8 \
VB1, 2, 3 UVLO Hysteresis Voltage VasuvH 0.15 0.2 - \%

4.6 Negative Offset Voltage

Table 4-6 Negative Offset Voltage
(Ta=25C, Vans (VCC,VBS1, 2,3) =12V and VST, 2, 3 = COM unless otherwise specified)

VS1, 2, 3 Static Negative Voltage Vsn

4.7 High-side/Low-side Output

Table 4-7 High-side/Low-side Output
(Ta=25C, Vans (VCC,VBS1, 2,3) =12V and VST, 2, 3 = COM unless otherwise specified)

lo=10mA,
High-side Output Voltage Von - 0.05 0.11 Vv
Vaias - Vo
Low-side Output Voltage VoL lo=10mA = 0.03 0.06 \
High-level Output Short-circuit Vo=0V,Vn=5V,
lon 0.7 1.15 1.6 A
Pulsed Current PW < 10ps
Low-level Output Short-circuit Vo =15V,Vn=0V,
lou 0.9 13 17 A
Pulsed Current PW < 10ps

Document Feedback Datasheet FD6288Q1 V1.1


https://dev.fortiortech.com/feedback/doc/?id=6970465ad328d449fc968722&locale=en&version=1.1

Future Is In Control

4.8 Time Parameters

Table 4-8 Time Parameters

Electrical Characteristics 1 4

(Ta=25C, Vans (VCC, VBS1, 2, 3) = 12V and VS1, 2, 3 = COM unless otherwise specified)

Turn-on Propagation Delay
Turn-off Propagation Delay
Turn-on Rise Time

Turn-off Fall Time
Deadtime

High-low Side Delay Matching

Document Feedback

Lot
t
tr

DT

MT

C.= 1000pF
C.= 1000pF

100
12
12

200

160
25
25

300
50
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5 Logic Timing Diagram
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Figure 5-1 Logic Timing Diagram
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6 Propagation Delay Matching Test Standard

Figure 6-1 Propagation Delay Matching Test Standard Diagram
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7 Propagation Delay Matching Test Standard

Figure 7-1 Propagation Delay Matching Test Standard Diagram
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8 Shoot-through Protection

FD6288Q1 incorporates a dedicated shoot-through protection circuit. This feature safeguards the power
transistor against damage from interference in the high-side and low-side input signals. The figure below
shows how the protection circuit works.

Figure 8-1 Shoot-through Protection Diagram
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9 Deadtime

FD6288Q1 integrates a fixed deadtime protection circuit. During the deadtime, both high-side and low-
side outputs are held low. The programmed deadtime ensures that one power transistor is turned off before

the other is turned on, effectively preventing shoot-through.

Figure 9-1 Deadtime Insertion Diagram
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10 Revision History

|
Rev. Description Date Prepared By
V1.0 Initial release 2026/01/23 Lydia Zhu

1. Modified Test Condition of VCC Dynamic Current from funi, 23 =
20kHz to fH|N1, 2 3 = f|_|N1,2,3 = ZOkHZ, removed U/V/W from
Parameters VB1, 2, 3 Dynamic and Quiescent Currents in section
4.3 Power Supply Current; )
V1.1 . 2026/07/13 Lydia Zhu
2. Modified Parameters VCC and VB1,2,3 UVLO Threshold Voltages
to VCC and VB1,2,3 UVLO Exit Voltage; modified VCC and VB1,2,3
Release Voltages to VCC and VB1,2,3 UVLO Trigger Voltages in

section 4.5 Under-voltage Lockout (UVLO).
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