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180V Three-phase Gate Driver

1 System Introduction

1.1 Overview

FD6187T is an integrated circuit (IC) that
integrates three independent half-bridge gate
drivers. It is specially designed for high-voltage and
high-speed MOSFET driver applications.

FD6187T supports under-voltage lockout
(UVLO) feature, protecting the power tube from
operating with insufficient voltage.

FD6187T also provides cross-conduction
prevention and deadtime insertion to effectively

protect the power IC and prevent both MOSFETs of

each half-bridge from switching on at the same time.

FD6187T has built-in input signal filtering

module to avoid input noise interference.

1.2 Package

TSSOP20

1.3 Features

Fully operational to +180V

Power supply: 5.0V ~ 22V

Three independent half-bridge drivers
Output current: +0.8A/-0.8A

3.3V/5V logic input compatible

VCC UVLO

Cross-conduction prevention logic
Built-in deadtime module

Built-in input filtering module

High-side outputs in phase with inputs, and

low-side outputs out of phase with inputs
1.4 Applications
B Electric vehicles, self-balancing vehicles,

electric scooters, etc.

B Motor drive applications
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1.5 Typical Application Diagram

Dgs
I~ HV
L1 o
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High-side IC
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LINI* LIN2* LIN3* o LINZ* LIN2* LIN3* HO1,2,3 — Iﬂ;
FD6187T T e -
VCC o VvCC VS1,2,3 )
Cl— — Low-side IC
R
COoM LO1,2,3 — ;'%

Figure 1-1 Typical Application Diagram of FD6187T

B Cl1: 10pF ~ 100pF power filter capacitor depending on the application circuit.

B R: Gate drive resistor. The resistance depends on deadtime and the device being driven.

B Dgs: Bootstrap diode. Those with high reverse breakdown voltage and short recovery time are
preferred.

B Cgs: Bootstrap capacitor. 1puF ~ 100pF ceramic capacitor or tantalum capacitor is preferred.

Note: The above circuit and parameters are for reference only. The actual circuit shall be designed with

the measured results.
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1.6 Functional Block Diagram
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Figure 1-2 Functional Block Diagram of FD6187T
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1.7 Pin Definitions

1.7.1 FD6187T TSSOP20 Pin Diagram

FD6187T WO HO?

Figure 1-3 FD6187T TSSOP20 Pin Diagram

1.7.2 FD6187T TSSOP20 Pins

Table 1-1 FD6187T TSSOP20 Pin Descriptions

Pin Name Description
1,2,3 HINT, HIN2, HIN3 High-side Input
4,5,6 LINT*, LIN2*, LIN3* | Low-side Input
7 VCC Low-side Supply Voltage
8 COM Ground
9,10, 11 LO3,L02, LOI Low-side Output
12, 15,18 VS3, VS2, VS1 High-side Floating Offset Voltage
13,16, 19 HO3, HO2, HO1 High-side Output
14, 17,20 VB3, VB2, VBI High-side Floating Absolute Voltage

V1.0
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2 Package Information

2.1 FD6187T TSSOP20

R181 IR 1R i
@

El
E

I)\
L

INIRIRIRII I

TSSOP20
MILLIMETER
SYMBOL
MIN | NoM | MAX
A 12
Al 0.05 0.15
A2 08 | 1 | 105
E 62 | 64 | 66
[ \ El 43 | 44 | as
J ' /' k‘ D 64 | 65 | 66
L 045 | 06 | 075
LL‘ e 0.65
b 0.2 028

Figure 2-1 FD6187T TSSOP20 Package Drawings and Dimensions

Product Number Package Type Marking ID Package Method Quantity
FD6187T TSSOP20 FD6187T Tape & Reel 4000
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3 Electrical Characteristics

3.1 Absolute Maximum Ratings
Table 3-1 Absolute Maximum Ratings

(All pins are referenced to COM unless otherwise specified)

Parameter Symbol Min. ~ Max. Unit
High-side Floating Absolute Voltage Vgi23 -0.3 ~205 v
High-side Floating Offset Voltage Vsi23 VBi123-25~Vpi23+0.3 AV
High—side Output Voltage VHo1,2,3 Vsi23 - 0.3 ~ VBi23+0.3 \Y%
Low-side Supply Voltage Vee -0.3~25 v
Low-side Output Voltage Vioi23 -0.3~Vec+03 v
Logic Input Voltage (HIN, LIN*) Vin -0.3~Vceet+0.3 v
Power Dissipation @
<
T, <25C° TSSOP20 Pp <1.25 A\
Junction-to-ambient o
Thermal Resistance TS50P20 Riaa =100 cw
Junction Temperature T; <150 °C
Storage Temperature Tstg -55~150 °C
Notes:
B In any case, power dissipation shall not exceed Pp.
B The chip may get damaged if it operates at voltages exceeding those listed above.
3.2 Recommended Operating Conditions
Table 3-2 Recommended Operating Conditions!!!
(All voltages are referenced to COM unless otherwise specified)
Parameter Symbol Min. Max. Unit
High-side Floating Absolute Voltage VBi23 Vsi23+4.0 Vsi23+22 v
High-side Floating Offset Voltage Vsi23 -5 180 A%
High-side OUtpUt Voltage VH01,2,3 Vs1,2,3 VB1,2,3 A%
Low-side Supply Voltage Ve 5.0 22 A%
Low-side Output Voltage Vioi23 0 Vce A%
Logic Input VVoltage (HIN, LIN*) ViN 0 Ve A%
Ambient Temperature Ta -40 125 °C

Note:

[1] Exposure to recommended operating conditions for extended periods may affect device reliability.

V1.0
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3.3 Electrical Characteristics

Table 3-3 Electrical Characteristics

(Ta=25°C, Vcc = Vasi23= 15V and Vs 23= COM unless otherwise specified)

Parameter Symbol Test Conditions Min. | Typ. | Max. | Unit
Power Supply
Vce Quiescent Current Ioce VIN =0V or 5V - 330 500 LA
Vas Quiescent Current Igss VIN =0V or 5V - 70 120 LA
Leakage Current of Floating Power Ik Vitas= Vsias= 180V ) 01 50 UA
Supply
Input HIN/LIN*
High-level Input Threshold Voltage Vi 2.7 2.1 - v
Low-level Input Threshold Voltage Vi - 1.4 0.8 v
LIN* High-level Input Bias Current T+ Vimx= 0V - 25 50 pA
LIN* Low-level Input Bias Current TN Vim== 5V - - 4 pA
HIN High-level Input Bias Current Inmne+ Vun=5V - 25 50 LA
HIN Low-level Input Bias Current Tum- Vun= 0V - - 4 LA
HIN Input Pull-down Resistor Rumn 100 200 300 KQ
LIN* Input Pull-up Resistor R 100 200 300 KQ
UVLO
Ve UVLO Threshold Voltage Vecuv+ 3.8 4.4 5.0 A"
Vece UVLO Release Voltage Vecuv- 3.5 4.1 4.7 v
Vece UVLO Hysteresis Voltage Vecuva 0.2 0.3 - v
High-side/Low-side Output
High-side Output Voltage Vou Io =100mA - 1.0 1.5 v
Low-side Output Voltage VoL Io =100mA - 0.5 0.75 v
E&iﬁ%iﬁgﬁ?m Short-circuit Tos Vo = 0V 0.5 08 ) A
Il;l(;lvsviie\étj r(illll‘iput Short-circuit Tow Vo= 15V 0.5 08 ) A
Time Parameters
Turn-on Propagation Delay ton - 180 300 ns
Turn-off Propagation Delay toff - 70 130 ns
Turn-on Rise Time tr CL = 1000pF - 30 70 ns
Turn-off Fall Time te CL = 1000pF - 30 70 ns
High-low Side Delay Match MT - - 50 ns
Deadtime DT - 100 - ns

V1.0 9 www.fortiortech.com



Fortior Tech

7~ FD6187T

4 Propagation Delay Test Standards

90%

90%

Figure 4-1 Propagation Delay Test Standards
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5 Propagation Delay Matching Test Standards
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Figure 5-1 Propagation Delay Matching Test Standards
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6 Cross-conduction Prevention

A protection circuit is specially designed inside the chip to enable cross-conduction prevention feature,
which effectively prevents MOSFETs from damage when high-side and low-side input signals are interfered.

The figure below shows how the protection circuit works.

i i 5 N
HIN | i 5 |
o i B
B L
i | | |
il 5 i |
| - ! :
Do | Lo : Do
B I
i o
i B o
HO | ! L
: ' 1 !
L iDT | DT ot
e s B
LO | 5 | |
' T i | —
[ ! . H '
Cross-conduction Cross-conduction
Prevention Prevention

Figure 6-1 Schematic Diagram of Cross-conduction Prevention
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7 Deadtime

The chip is designed with dedicated deadtime protection circuit. Both the high-side and low-side outputs

are set to LOW during the deadtime. This feature prevents both MOSFETs of each half-bridge from switching

on at the same time.

50%
HIN

LIN*

50%

50%
HO

DT

LO
50%

\ 50%

DT

Figure 7-1 Schematic Diagram of Deadtime

50%
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8 Revision History

Reyv.

Description

Date

Prepared By

V1.0

First release, translated from Chinese version 1.0

2024/01/19

Eric Deng
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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 should 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.

Fortior Technology (Shenzhen) Co., Ltd.

Room 203, 2/F, Building No.11, Keji Central Road 2,

Software Park, High-Tech Industrial Park, Shenzhen, P.R. China 518057
Tel: 0755-26867710

Fax: 0755-26867715

URL: http://www.fortiortech.com

Contained herein
Copyright by Fortior Technology (Shenzhen) Co., Ltd. All rights reserved.
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