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GHD1441T
200V Half-Bridge Gate Driver

Version: V1.0
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1.1

1.2

1.3

Product Overview

Introduction

GHD1441T is a single-phase medium-voltage high-speed gate drive IC, which is
specially designed for driving double-N-channel VDMOS power transistor or
IGBT in bridge circuits, and is suitable for application schemes for motor drive
and DC-DC conversion.

The embedded typical dead time is 230ns. When the dead time of the MCU
output signal is less than the embedded dead time, the actual dead time is the
embedded dead time. On the contrary, when the dead time of the MCU output
signal is greater than the embedded dead time, the actual dead time is the
output dead time of MCU. The embedded VCC and VBS undervoltage
protection functions can prevent the system from turning on the external power
transistors at low driving voltage. The output of the high-side driving circuit and
the output of the low-side driving circuit are controlled through input signals
respectively.

Main characteristics

Operating range of supply voltage: 5.5~20V

Floating offset voltage: 200V

Embedded typical dead time value is 230ns

Embedded VCC/VBS undervoltage protection

Embedded straight-through prevention function

Embedded input bias resistor

Embedded output bias resistor

Matching the transmission time of high and low-end channels
High dv/dt noise suppression capability

High-end output and input are non-inverting

Low-end output and input are inverting

Compatible with 3.3V/5V logic input

Embedded bootstrap diode

Peak output source current 1.6A@15V, 3.3nF load fall time 35ns
Peak output sink current 1.3A@15V, 3.3nF load rise time 55ns

Application scope

® Motor drive
® DC-DC converter
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2.1

2.2

Pin Information

Pin distribution

Figure 1 Distribution Diagram of GHD1441T Pins
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Table 1 Legends/Abbreviations Used in Output Pin Table

Pin functional description

Name Abbreviation Definitions
P Power pin or ground
| Input pin
Pin type
(0] Output pin
I/O I/O pin
Table 2 GHD1441T Pin Description
Name Type Functional description Pin sequence
VCC P Power terminal 1
HIN | High-side input 2
LIN | Low-side input 3
GND P Ground terminal 4
LO (0] Low-side output 5
VS P High-side floating end 6
HO (0] High-side output 7
VB P High-side boot power end 8
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3 System Block Diagram

3.1 Internal block diagram

Figure 2 GHD1441T Internal Block Diagram
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3.2 Logic truth value

Table 3 Logic Truth Value

VCCuv VBSUV LIN HIN LO HO
normal normal L H L L
normal normal H L L L
normal normal L L H L
normal normal H H L H
normal uv H&L H&L L&H L
uv normal H&L H&L L L
Notes:
(1) VBS undervoltage will only pull the HO output low;
(2) VCC undervoltage will pull both LO and HO outputs low.
www.geehy.com Page 6



4 Electrical Characteristics

41 Recommended safe operating range

Unless otherwise specified, Ta= 25°C, and all pins take GND as the reference

point.
Table 4 General Operating Conditions
Symbol Parameter Minimum Typical Maximum Unit
value value value
Ta Ambient temperature -40 - 105 T
Vho High-side output voltage VS VS+15 VB \%
Vio Low-side output voltage 0 15 VCC \Y
High-side floating offset absolute
VB VS+5.5 VS+15 VS+20 \Y
voltage
High-side floating offset relative
VS -5 - 140 \Y
voltage
VCC Supply voltage 5.5 15 20 \Y
ViN Input voltage (HIN/LIN) 0 - 5 \%
Note:

(1) When VB=VS+10, and VS is in the range of (GND-5V) to (GND-VBS), the HO logic state is
maintained. When VS is in the range of (GND-5V) to 140V, the HO operates normally.

(2) Operation beyond the recommended conditions for a long time may affect its reliability.
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4.2 Absolute maximum rated value

Unless otherwise specified, Ta= 25°C, and all pins take GND as the reference

point.
Table 5 Power Consumption
Symbol Description Minimum | Maximum Unit
value value
Po Maximum power consumption - 0.6 w

Note: At any time, the power consumption cannot exceed Pp. The calculation formula for the maximum
power consumption at different ambient temperatures is: Po=(150"C-Ta)/6.a, wherein 150°C is the
maximum operating junction temperature of the circuit, Ta is the operating ambient temperature of the

circuit, and 6ua is the thermal resistance of the package.

Table 6 Temperature Characteristics

Symbol Description Minimum | Maximum Unit
value value
Ts Storage temperature -55 150 C
T
Bua Junction-to-ambient thermal resistance - 200 W
Ty Junction temperature - 150 C
TL Pin welding temperature (duration 10s) - 260 C

Table 7 Maximum Rated Current Characteristics

Symbol Description Minimum Maximum Unit
value value
Vho High-side output voltage VS-0.3 VB+0.3 \%
Vio Low-side output voltage -0.3 VCC+0.3 \%
VB High-side floating offset absolute voltage -0.3 225 \%
VS High-side floating offset relative voltage VB-25 VB+0.3 \Y,
VCC Supply voltage -0.3 25 V
Vin Input voltage (HIN/LIN) 0.3 12 Y
dvs/dt Maximum slew rate of offset voltage - 50 V/ns
Table 8 ESD Characteristics
Symbol Description Minimum Maximum Unit
value value
Electrostatic discharge voltage (human
VEsp - 1000 \%
body model)

Note: The 100pF capacitor is discharged through a 1.5kQ resistor.
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4.3 Electrical characteristic parameters
Unless otherwise specified, Ta=25°C, VCC=VBS=15V, VS=GND, and all pins
take GND as the reference point.
Table 9 Supply Current Parameters
Symbol Parameter Condition Minimum Typical | Maximum Unit
value value value
VCC quiescent Vuin=0V,
lcca 240 300 550 MA
current V=5V
VBS quiescent VHiN=0V,
Isa 25 30 50 MA
current V=9V
VCC dynamic
lcco fun=20kHz 350 500 800 MA
current
VBS dynamic
IssD frin=20kHz 100 180 250 MA
current
VB floating power
| v leak Vin=float, 10 A
LK su eakage - -
PP 9 VB=225V H
current
Table 10 Supply Voltage Parameters
Symbol Parameter Condition Minimum | Typical | Maximum Unit
value value value
VCC undervoltage positive
VCChyv+ 3.5 45 5.4 \Y,
threshold
VCC undervoltage
VCChy- 3.4 43 5.1 \Y,
negative threshold
VCC undervoltage
VCChy - 0.2 - \%
hysteresis
VBS undervoltage positive
VBSHy+ 3.3 4.2 5.0 \Y,
threshold
VBS undervoltage negative
VBShy- 2.8 4.0 4.8 \Y,
threshold
VBS undervoltage
VBShy - 0.2 - \%
hysteresis
VS static negative
VSan VBS=15V -5 - - \Y,
pressure
Table 11 Input-end Parameters
Symbol Parameter Condition Minimum Typical | Maximum Unit
value value value
High-level input
Vin+ g P 1.6 - - Y
voltage
Low-level input
VIN- - - 2.1 Vv
voltage
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Symbol Parameter Condition Minimum Typical | Maximum Unit
value value value
Input hysteresis
ViNHY - 0.3 - \%
voltage
High-level input VHIN=5V,
Iin+ 15 20 30 MA
voltage V=0V
| Low-level input VHiN=0V, ] MA
IN- - -
current V=9V
Table 12 Output-end Parameters
Symbol Parameter Condition Minimum Typical | Maximum Unit
value value value
) lour=20mA
High-level output )
Vout+ (difference from 70 120 220 mV
voltage
power supply)
lout=20mA
Low-level output
Vour- (difference from 30 60 120 mV
voltage
ground)
Vin=5V
High-level short-
lout+ Vo=0V 0.7 1.3 1.9 A
circuit pulse current
PWD=<10uS
Vin=0V
Low-level short-circuit
lout- Vo=15V 0.9 1.6 2.2 A
pulse current
PWDs<10uS
Table 13 Time Parameters
Symbol Parameter Condition Minimum Typical | Maximum Unit
value value value
Output rising edge
Ton o No Load 115 160 260 ns
transmission time
Output falling edge
Torr o No Load 115 160 260 ns
transmission time
Tr Output rise time CL=3.3nF 35 55 95 ns
Tk Output fall time CL=3.3nF 25 35 70 ns
DT Dead time No Load 160 230 320 ns
Dead band match
MDT ) No Load - - 50 ns
time
High and low-side
MT . No Load - - 50 ns
match time
Table 14 Bootstrap Parameters
Mini Typical | Maxi
Symbol Parameter Condition fnimum ypica aximum Unit
value value value
Bootstrap charging VCC=15V,
Issp1sL 10 14 20 mA
current VB=13V
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Bootstrap charging VCC=15V,

IssD15H 70 90 110 mA
current VB=0V
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5 Description of Application

5.1 Recommended application circuit diagram
Figure 3 Application Circuit
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,,,,,,,,,,,,,,, T
Dgs Regs
T: VCC—wVB :liL
Cl1 Integrated
HIN C‘# T == . Ql
<> —JHIN HO—1—— a
LIN r GHD1441T m R7
<~ . T VS[—1
1 et
C4T I R2 Q2
+—LC—]GND LO x
I el b
1
Table 15 Recommended Parameters
Device list Name Recommended application Recommended package
value
Power storage
C1 ) 100F/50Vp Electrolytic capacitor
capacitor
C11 Power filter capacitor 1F/50Vu Chip capacitor 1206
Bootstrap energy 2.2F/50V (depending on the
Cc2 ) o Chip capacitor 1206
storage capacitor application)p
C3,C4 Input filter capacitor 1nF/16V Chip capacitor 0603
R3, R4 Input filter resistor 100Q/5% Chip resistor 0603
30Q/1% (depending on the
R1, R2 Output driver resistor o Chip resistor 0603
application)
Driver fast-closing 3.3Q/1% (depending on the
R5, R6 Chip resistor 0603
resistor application)
Driver fast-closing
D1, D2 1N4148 SOD323
diode
Gate pull-down
R7, R8 ] 100kQ Chip resistor 0805
resistor
Bootstrap diode Select reverse breakdown
Des_out SMB
(external) voltage (>225V)
Bootstrap current-
RBs_out limiting resistance 10Q Chip resistor 0805
(external)
Note:
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(3)

(4)

(5)

(7)

Power storage capacitor C1, which requires a relatively large
capacitance to ensure power supply stability.

Power supply filter capacitor C11, with a capacitance value smaller than
that of C1, to filter power supply noise;

The output driver resistors R1/R2 are determined by the parameters of
the driven device, dead time, MOSFET power consumption, and
electromagnetic compatibility. It is recommended to use the backward
diode fast-closing or PNP triode fast-closing circuit;

R3/C3 and R4/C4 are input RC filtering circuits, which can filter signal
noise;

The bootstrap capacitor C2 should select a voltage resistance of 2xVCC
or above, and a capacitance value within Lu~100uF. It shall be selected
based on the actual observed ripple, and be used in conjunction with a
clamping diode;

R5/D1 and R6/D2 constitute a fast-closing circuit, which can improve the
shutdown speed and optimize the parasitic conduction noise;

The bootstrap diode Dgs_out with fast recovery is recommended, with a
voltage resistance of 1.5*VIN or above and an instantaneous current
value greater than 1A. It shall be used in conjunction with a current
limiting resistor according to the actual power-on and charging time.

5.2 PCB layout suggestions

(1)

()

(4)

www.geehy.com

The chip-powered filter capacitor C11 is placed nearby between the
VCC pin and GND pin, and the bootstrap current limiting resistor
Res_our, bootstrap diode Dgs_out, and bootstrap capacitor C, are placed
nearby at the corresponding pin of IC to minimize the circuit area;

Minimize the routing length between the PWM output and the IC PWM
input, and place the filter RC components R3, C3, R4, C4 close to the IC
pins;

Place the output driver resistors R1, R2 and driver fast-closing resistors
R5, R6 close to the gates Q1, Q2, to reduce the oscillation caused by
routing inductance on the drive signal;

The area of the power circuit should be as small as possible, and the
power ground, power supply ground, and signal ground should be
routed separately;

If a DC-DC switching power supply is used in the circuit, the operating
frequency of the DC-DC circuit should be high, and the circuit area
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should be as small as possible. It is best to arrange this part according
to the recommended layout for the used DC-DC chip.
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6.1

HIN

LIN

LO

Test Instructions

Time parameter test

The time parameters mainly include the output rise time t rise , the output fall
time t fall , the rising edge transmission time t on , the falling edge transmission
time t off , and the dead time DT.

Figure 4 Time Parameters

Tonm je— i Torrnie—

- A ..

Te Teo DTinternal DTinternal

A =

6.2

VCC/VBS undervoltage test

VCC is the low-side power supply, and VBS is the high-side power supply.

To prevent the system from turning on external power transistors at low drive
voltage, an undervoltage locking circuit is embedded. The VCC undervoltage
high and low values fall into the level trigger type, the VBS undervoltage high
value falls into the edge trigger type, the HIN edge retrigger is required, and the
VBS undervoltage low value falls into the level trigger type.

Figure 5 VCC Undervoltage Timing Diagram (ignoring transmission delay)
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Figure 6 VBS Undervoltage Timing Diagram (ignoring transmission delay)
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6.3  Straight-through protection and dead time test
A straight-through protection and dead time protection circuit based on the input
signal is embedded in the chip. The double high level on the input logic will be
determined as a straight-through signal, and the corresponding output will be
set to low; moreover, it ensures that at least one dead time is embedded
between the output high levels under any input condition. The logic of the
external dead time DText given on the input end and the embedded dead time
DTint is as follows:
[ ) If DText>DTint7 DT=DText
[ If DText<DTint7 DT=DTint
Figure 7 Logic Timing Diagram (ignoring transmission delay)
HO
0 [ 1
HIN |
LIN
_BT:; _|5T|:t_ DTint DTint DTex E:«
6.4 Transient negative-voltage safe operation area

The transient negative-voltage safe operating area (NTSOA) is used to
characterize the capability of the gate driver to handle transient negative
voltage. Typically, for negative pulses that fall within the area above the
transient negative-voltage safe operating area boundary, the gate driver can
avoid failure. It is recommended to actually leave sufficient margin. The negative
pulses that fall within the area above the transient negative-voltage safe
operating area boundary may cause the gate driver to malfunction or even
become permanently damaged.
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Figure 8 Transient Negative-voltage Safe Operation Area
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7 Package Information

7.1

SOP8 package diagram

Figure 9 SOP8 Package Diagram
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Table 16 SOP8 Package Data
MILLIMETER
SYMBOL
MIN NOM MAX
A - - 1.77
A1 0.08 0.18 0.28
A2 1.20 1.40 1.60
A3 0.55 0.65 0.75
b 0.39 - 0.48
b1 0.38 0.41 0.43
c 0.21 - 0.26
c1 0.19 0.20 0.21
4.70 4.90 5.10
E 5.80 6.00 6.20
E1 3.70 3.90 4.10
e 1.27BSC
L 0.50 0.65 | 0.80
L1 1.05BSC
0 0 - | 8°
www.geehy.com Page 19



8

8.1

Reel Packaging

Packaging Information

Figure 10Tape Dimensions
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KO

Dimension designed to accommodate the component thickness
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Figure 11 Quadrant allocation in PIN1 direction in tape
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Figure 12 Reel Dimensions
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Table 17 Tape packaging parameter specification table

Reel
Package A0 BO P1 KO0 w Pin1
Device Pins | SPQ | Diameter
Type (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
(mm)
GHD1441T SOP 8 8000 13 6.55 | 5.3 4 2 12 Q1
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9 Ordering Information

Table 18 Ordering Information

Product model Package Packaging SPQ Temperature range
GHD1441T SOP8 Reel 8000 -40°C~105C
www.geehy.com Page 22



10  Revision History

Table 19 Revision History

Date

Version

Revision History

2026 .4

V1.0

Initial version

www.geehy.com
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Statement

This manual is formulated and published by Zhuhai Geehy Semiconductor
Co., Ltd. (hereinafter referred to as "Geehy"). The contents in this manual are
protected by laws and regulations of trademark, copyright and software
copyright. Geehy reserves the right to correct and modify this manual at any
time. Please read this manual carefully before using the product. Once you use
the product, it means that you (hereinafter referred to as the "users") have
known and accepted all the contents of this manual. Users shall use the product
in accordance with relevant laws and regulations and the requirements of this

manual.
1. Ownership of rights

This manual can only be used in combination with chip products and
software products of corresponding models provided by Geehy. Without the
prior permission of Geehy, no unit or individual may copy, transcribe, modify,
edit or disseminate all or part of the contents of this manual for any reason or in

any form.

The "Geehy" or "Geehy" words or graphics with "®" or "TM" in this manual
are trademarks of Geehy. Other product or service names displayed on Geehy

products are the property of their respective owners.
2. No intellectual property license

Geehy owns all rights, ownership and intellectual property rights involved in

this manual.

Geehy shall not be deemed to grant the license or right of any intellectual
property to users explicitly or implicitly due to the sale and distribution of Geehy

products and this manual.
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If any third party’ s products, services or intellectual property are involved
in this manual, Geehy shall not be deemed to authorize users to use the
aforesaid third party’ s products, services or intellectual property, nor shall it be
deemed to provide any form of guarantee for third-party products, services, or
intellectual property, including but not limited to any non-infringement guarantee
for third-party intellectual property, unless otherwise agreed in sales order or

sales contract of Geehy.
3. Version update

Users can obtain the latest manual of the corresponding products when

ordering Geehy products.

If the contents in this manual are inconsistent with Geehy products, the

agreement in Geehy sales order or sales contract shall prevail.
4. Information reliability

The relevant data in this manual are obtained from batch test by Geehy
Laboratory or cooperative third-party testing organization. However, clerical
errors in correction or errors caused by differences in testing environment are
unavoidable. Therefore, users should understand that Geehy does not bear any
responsibility for such errors that may occur in this manual. The relevant data in
this manual are only used to guide users as performance parameter reference

and do not constitute Geehy's guarantee for any product performance.

Users shall select appropriate Geehy products according to their own
needs, and effectively verify and test the applicability of Geehy products to
confirm that Geehy products meet their own needs, corresponding standards,
safety or other reliability requirements. If losses are caused to users due to the
user's failure to fully verify and test Geehy products, Geehy will not bear any

responsibility.
5. Compliance requirements
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Users shall abide by all applicable local laws and regulations when using
this manual and the matching Geehy products. Users shall understand that the
products may be restricted by the export, re-export or other laws of the
countries of the product suppliers, Geehy, Geehy distributors and users. Users
(on behalf of itself, subsidiaries and affiliated enterprises) shall agree and
undertake to abide by all applicable laws and regulations on the export and re-

export of Geehy products and/or technologies and direct products.
6. Disclaimer

This manual is provided by Geehy on an "as is" basis. To the extent
permitted by applicable laws, Geehy does not provide any form of express or
implied warranty, including without limitation the warranty of product

merchantability and applicability of specific purposes.

Geehy products are not designed, authorized, or guaranteed to be suitable
for use as critical components in military, life support, pollution control, or
hazardous substance management systems, nor are they designed, authorized,
or guaranteed to be suitable for applications that may cause injury, death,

property, or environmental damage in case of product failure or malfunction.

If the product is not labeled as "Automotive grade", it means it is not
suitable for automotive applications. If the user's application of the product is
beyond the specifications, application fields, and standards provided by Geehy,

Geehy will assume no responsibility.

Users shall ensure that their application of the product complies with
relevant standards, and the requirements of functional safety, information
security, and environmental standards. Users are fully responsible for their
selection and use of Geehy products. Geehy will bear no responsibility for any
disputes arising from the subsequent design and use of Geehy products by

users.
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Geehy

SEMICONDULTOR

7. Limitation of liability

In any case, unless required by applicable laws or agreed in writing, Geehy
and/or any third party providing this manual and the products on an "as is" basis
shall not be liable for damages, including any general or special direct, indirect
or collateral damages arising from the use or no use of this manual and the
products (including without limitation data loss or inaccuracy, or losses suffered
by users or third parties), which cover damage to personal safety, property, or

environment, for which Geehy will not be responsible.
8. Scope of application

The information in this manual replaces the information provided in all

previous versions of the manual.

©2026 Zhuhai Geehy Semiconductor Co., Ltd. All Rights Reserved

Geehy Semiconductor Co.,Ltd. %.+86756 6299999 @www.geehy.com [ infosgeehy.com
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