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1 Product Overview

1.1 Introduction

GHD1620T is a single-phase high-voltage high-speed gate driver IC designed
for the bridge circuits composed of dual N-channel VDMOS power tubes or
IGBT. It can be applied to such application schemes as DC brushless and DC
brush motors.

The GHD1620T controls the high-side drive circuit output (HO) and low-side
drive circuit output (LO) through the input signals (HIN, LIN) respectively. The
built-in 400ns dead time is the minimum dead time. When the dead time of the
output signal of the single-chip microcomputer is greater than the built-in dead
time, the actual dead time is the dead time set by the single-chip
microcomputer. The built-in VCC and VBS undervoltage (UVLO) protection
functions can prevent the system from turning on the external power transistors
at low driving voltage.

1.2 Main characteristics

Floating offset voltage: +600V

Supply voltage operating range: 10V~20V

Built-in VCC and VBS undervoltage protection (UVLO)
Built-in straight-through prevention function

Built-in 400ns dead time

Matching of high and low-side channels

Output and input are non-inverting

Built-in pull-down resistor of input pin

3.3V/5V input logic compatibility

Built-in pull-down resistor of output pin

Built-in temperature sensor output

Built-in over-temperature protection

Built-in bootstrap diode

High peak current output capability

Peak output current 45mA@15V, 1nF load rise time 550ns
Peak input current 230mA@15V, 1nF load fall time 70ns

1.3  Application scope

® High-voltage fans, high-voltage ceiling fans, water pumps, and other
three-phase DC brushless motor drives
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2 Pin information

21

Pin distribution

Figure 1 Distribution Diagram of GHD1620T Pins
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2.2  Pin functional description
Table 1Legends/Abbreviations Used in Output Pin Table
Name Abbreviations Definitions
P Power pin or ground
| Only input pin
Pin type
(0] Only output pin
1/0 1/0 pin
Table 2 Description of Sorting by Pin Number of GHD1620T
Name Type Functional description Pin sequence
VCC P Power end of the chip 1
HIN | High-side input 2
LIN | Low-side input 3
GND P Grounding end of the chip 4
LO (0] Low-side output 5
VS P High-side floating end 6
HO (0] High-side output 7
VB P High-side bootstrap power end 8
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3 System Block Diagram

Figure 2 GHD1620T Internal Block Diagram

Bootstrap diode

> ’ (e
VS
undervoltage
detection
Lével siift
circui R
Common- — R
mode
VCC\ . rejection "g;r Q
/ VCC noise filter
VREG undervoltage circuit ——'S
detection
: | |

Pulse
— generation
circuit
( Sl
500k J_ I/I'/

VREG
Pass-through vece

prevention &
LIN dead band

implantation
500k Delay
matching
circuit

Over-
temperature
detection

Temperature v
sensor A

I—

www.geehy.com Page 5



4 Electrical Characteristics

4.1 Recommended safe operating range

Ta=25°C, all pins take GND as the reference points, unless otherwise specified.

Table 3General Operating Conditions

Symbol Parameter Ml‘:‘al::::m Tz:;:::‘ M?’):;:: :m Unit
Ta Ambient temperature -40 - 105 T
VHo High-side output voltage VS VS+15 VB \%
Vio Low-side output voltage 0 15 VCC \%
High-side floating offset absolute
VB VS+10 VS+15 VS+20 \Y
voltage
High-side floating offset relative
VS GND-5 - 480 \Y
voltage
VCC Supply voltage 10 15 20 \%
Vin Input voltage (HIN1, 2, 3/LIN1, 2, 3) 0 - 5 \Y

Note:
(1) Tarepresents the ambient temperature at which the circuit operates.

(2) Operation beyond the recommended conditions for a long time may affect its reliability.

4.2 Absolute maximum rated value

Ta=25°C, all pins take GND as the reference points, unless otherwise specified.

Table 4 Power Consumption

Symbol Description M':;:::m M?/):IT:m Unit
Po Maximum power consumption - 0.625 w

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

temperature of the circuit, and g4 is the thermal resistance of the package.

Table 5 Temperature Characteristics

Symbol Description Minimum value | Maximum value | Unit
Ts Storage temperature -55 150 C
6.a Junction-to-ambient thermal resistance - 200 T
T, Junction temperature - 150 C
TL Pin welding temperature (duration 10s) - 260 C
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Table 6Maximum Rated Voltage 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 -0.3 625 \%
VS High-side floating offset relative voltage VB-25 VB+0.3 \%
VCC Maximum supply voltage -0.3 25 \%
Maximum input voltage
ViN -0.3 10 vV
(HIN1,2,3/LIN1,2,3)
dVvS/dt Maximum slew rate of offset voltage - 50 V/ns
Table7 ESD Characteristics
Symbol Description Minimum Maximum Unit
value value
Electrostatic discharge voltage (human
VEsp - 1500 Vv
body model)

Note: The 100pF capacitor is discharged through a 1.5kQ resistor.

4.3  Electrical characteristic parameters
Ta=25°C, VCC=VBS=15V, VS=GND; all pins take GND as the reference points,
unless otherwise specified.
Table 8 Supply Voltage Parameters
Symbol Parameter Condition Minimum | Typical | Maximum Unit
value value value
VBS undervoltage high-
VBShy+ 8.1 8.6 9.3 \Y
level potential
VBS undervoltage low-
VBShy. ] 7.5 8.0 8.5 Y
level potential
VBS undervoltage
VBShy ) 0.3 0.6 0.8 Y
hysteresis level
VCC undervoltage high-
VCChy+ i 8.3 8.8 9.5 \Y
level potential
VCC undervoltage low-
VCChy- . 7.7 8.2 8.7 Y
level potential
VCC undervoltage
VCChy ) 0.3 0.6 0.8 \Y
hysteresis level
VS static negative
VSan VBS=15V - -15 - Y
pressure
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Table 9 Supply Current Parameters

Symbol Parameter Condition Minimum Typical | Maximum Unit
value value value
VCC dynamic
|CCD fun=20kHz 700 1000 1500 uA
current
VBS dynamic
IBsp fuin=20kHz 100 300 500 uA
current
VCC quiescent
|CCQ Vin=0V 500 700 1000 uA
current
VBS quiescent
Izsa VHIN=0V 50 80 150 uA
current
VB floating power
Ik supply leakage VB=VS=600V 0 1 5 uA
current
Table10 Time Parameters
Symbol Parameter Condition Minimum Typical | Maximum Unit
value value value
Output rising edge
ton o No Load 200 300 450 ns
transmission time
Output falling edge
torr o No Load 200 300 450 ns
transmission time
tr Output rise time CL=1nF 350 550 800 ns
te Output fall time CL=1nF 50 70 100 ns
DT Dead time No Load 300 400 550 ns
High and low-side
MT . . ATON & ATOFF - 30 50 ns
matching time
Table 11 Input-end Parameters
Symbol Parameter Condition Minimum Typical | Maximum Unit
value value value
Input high-level
Vin+ ) 1.7 21 25 Vv
potential
Input low-level
Vin- ) 0.6 1.4 1.9 \
potential
Input high-level
|IN+ V|N=5V 8 1 14 uA
current
liN- Input low-level current Vin=0V - 0 1 uA
ViNHY Input hysteresis level 0.4 0.7 1.2 Vv
Table 12 Output-end Parameters
Symbol Parameter Condition Minimum Typical | Maximum Unit
value value value
High-level output
VOUT+ |0UT=5mA 630 900 1120 mV
voltage
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Minimum Typical | Maximum
value value value

Symbol Parameter Condition Unit

Low-level output

Vourt- louT=MA 70 100 130 mV
voltage

VIN=5V
High-level short-

louT+ o Vo=0V 30 45 65 mA
circuit pulse current
PWD=<10us

VIN=0V
Low-level short-circuit
lout- Vo=15V 200 230 270 mA

pulse current
PWD=<10us

Table 13 Bootstrap Parameters
Minimum Typical | Maximum

Symbol Parameter Condition Unit
value value value
Bootstrap charging VCC=15V,
IBsp15L 2.5 7 12.5 mA
current VB=13V
Bootstrap charging VCC=15V,
IBsD15H 23 45 62 mA
current VB=0V
Table 14Temperature Parameters
Symbol Parameter Condition Minimum Typical | Maximum Unit
value value value
High value of over-
OTPhHy- temperature 160 170 180 C
protection
Low value of over-
OTPhy. temperature 140 150 160 C

protection

Over-temperature
OTPnuy ) ) 12 19 25 C
protection hysteresis

Temperature sensor

VTS20 Temp=20"C 0.37 0.52 0.67 Vv
output
Temperature sensor
VTS100 Temp=100C 1.73 1.88 2.03 Vv
output
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5 Description of application
5.1 Recommended application circuit diagram
Figure 3 Application Circuit
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Table 15 Recommended Parameters
Device list Name Typical application value Device form package
E1 Power storage capacitor 100F/50Vp Electrolytic capacitor
C1 Power filter capacitor 4.7F/50Vu Chip capacitor 1206
Bootstrap energy storage 2.2uF/50V (depending on the
C2 P & 9 H (dep g Chip capacitor 1206
capacitor application)
C3, C4 Input filter capacitor 1nF/16V Chip capacitor 1206
. ) 30Q/5% (depending on the ) )
R1, R2 Output driving resistor lication) Chip resistor 0603
application
R3, R4 Input filter resistor 100Q/5% Chip resistor 0603
) ) 3.3Q/5% (depending on the ) )
R5, R6 Fast-closing resistor lcation) Chip resistor 0603
application
D1, D2 Fast-closing diode 1N4148 SOD323
R7, R8 gate pull-down resistor 100kQ Chip capacitor 0805
bootloader diode selects reverse breakdown voltage
DBS_OUT SMB
(external) (> 600V)
bootstrap current-limiting
RBS OUT ) 10Q Chip capacitor 0805
resistor (external)
Note:
(1) ELlisdriving power storage capacitor, and it requires a large capacitance value to ensure
power stability;
(2) C1is driving power filter capacitor, with a capacitance value smaller than E1, and it can filter

power noise;
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(4)
®)

(6)

(7

5.2

The R1/R2 output drive resistor is determined based on the parameters of the driven device,
dead time, MOSFET power consumption, and electromagnetic compatibility. It is

recommended to use a reverse diode fast turn-off or PNP transistor fast turn-off circuit;
R3/C3 and R4/C4 are input RC filtering circuits, which can filter signal noise;

C2 bootstrap capacitor, with a withstand voltage of 2*VCC or above, and a capacitance value
recommended between 1u and 100uF. It is best to select based on the actual observed ripple,
and it is best to pair it 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;

Dss_out bootstrap diode, it is recommended to choose a fast recovery diode with a withstand
voltage of 1.5*VIN or above and an instantaneous current value greater than 1A. It should be
paired with a current-limiting resistor, and the actual power-on and charging time should be

taken into consideration.

PCB Layout suggestions

(1)  The chip power supply filter capacitor C1 is placed close to the VCC pin
and GND pin of GHD1620T. The bootstrap current-limiting resistor
RBS_OUT, bootstrap diode DBS_OUT, and bootstrap capacitor C2 are
placed close to the corresponding pins of GHD1620T, minimizing the
loop area as much as possible.

(2) Minimize the traces between the MCU PWM output and the GHD1620T
PWM input. Place the R3, C3, R4, and C4 filter resistors and capacitors
close to the GHD1620T pins.

(3) The drive gate resistors R1 and R2 and the gate fast switch resistors R5
and R6 are placed close to the N1 and N2 gates to reduce the oscillation
of the drive signal caused by the trace inductance.

(4) 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.

(5) If a DC-DC switching power supply is used in the circuit, the operating
frequency of some parts of the DC-DC circuit is relatively high, and the
loop area should also be as small as possible. It is best to Layout this
part according to the layout recommendations of the DC-DC chip used.
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6.1

HIN
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Test instructions

Time parameter test

Figure 4 Time Parameters
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6.2

Logic Timing Diagram

The chip is internally equipped with a fixed dead time protection circuit, and
during the dead time, both the high and low-side outputs are set to a low level.
The set dead time must ensure that after one power tube is effectively shut
down, another power tube will be turned on, which can prevent direct
connection between the upper and lower tubes.

If the external dead time DT extemal iS less than the internal minimum dead time
DTintemaI, DTinternaI |S the dr|Ve Output dead t|me,

If the external dead time DTexternal is greater than the internal minimum dead
time DTinternal, DTexternal is the drive output dead time.

The chip is also designed with a protection circuit specially to prevent direct
connection of the power tubes, which can effectively prevent the power tubes
from being directly connected and damaged when the high and low-side input
signals are interfered with.
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Figure 5 Timing Relationship between Dead Time, Input Signal, Driver Output Signal, and

6.3
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VCC and VBS undervoltage test

VCC and VBS are respectively the power supply ends of the low-side and high-
side circuits.

To prevent abnormal operation caused by low drive voltage and ensure that the
chip operates within an appropriate power supply voltage range, an under-
voltage locking circuit is embedded. The high and low values of VCC
undervoltage belong to the level-triggered type, while the high value of VBS
undervoltage belongs to the edge-triggered type, which requires the HIN edge
to be re-triggered, and the low value of VBS undervoltage belongs to the level-
triggered type.

Figure 6 VCC Undervoltage Timing Diagram (Ignore transmission delay)
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Figure 7 VBS Undervoltage Timing Diagram (Ignore transmission delay)
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6.4 Transient negative-voltage safe operation area

The transient negative-voltage safe operation area (NTSOA) is used to
characterize the capability of the gate driver to handle transient negative
voltage. When the amplitude and the pulse width of the negative pulse are
within the area above the blue line shown in the figure below, the gate driver
can operate normally. Pulses with large amplitude (located in the area below the
blue line) may cause abnormal operation or even permanent damage to the
gate driver.

Figure 8Transient Negative-voltage Safe Operation Area
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6.5 Temperature sensor VTS output curve
The temperature sensor output supports multi-chip parallel output, and the
typical output curve is shown in the following figure. This range is only effective
between -40°C and 150°C.
Figure 9 Temperature Sensor VTS Output Curve
15V
4]
S B E oo P 0% % 3 2 2% P9
TEMP (
Table 16 Numerical Values under Different Temperature Conditions
TEMP (C) -50 -40 -30 -20 -10 0 10 20 30 40 50 60
VTS(V) | 0.00032 | 0.0011 | 0.0068 | 0.039 | 0.11 | 0.233 | 0.358 | 0.518 | 0.671 | 0.841 | 1.00 1.18
TEMP(C) 70 80 90 100 110 | 120 130 140 150 160
VTS(V) 1.36 1.54 1.71 1.88 | 2.05 | 2.246 | 2.41 259 | 278 | 2.94
www.geehy.com
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7 Package Information

71

SOP8 Package Information

Figure10 SOP8 Package Diagram
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Table 17 SOP8 Package Data
MILLIMETER
SYMBOL
MIN NOM MAX
A -~ -- 1.77
A1l 0.08 -- 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 0.44
c 0.20 -- 0.26
ci1 0.19 0.20 0.21
D 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 - | 0.80
L1 1.05BSC
0 0 - | 8°
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Figure 11 SOP8 Package Designator

XXXXXX XXX
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Table 18 Silk-screen printing figure description

Symbols and Icons

description

XXXXXXXXX product model
LLLLLLLLL batch number
YYWW Year and week number

PIN1 location

Note: The number of digits in each column above is not fixed.
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8 Packaging Information

8.1  Tube packaging

Figure 12 Tube package drawing

L
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Table 19 Specification table of material tube packaging parameters
Package L w H
Device Pins Qty Per Tube SPQ
Type (mm) (mm) (mm)

GHD1620T SOP 8 100 10000 520 7.8 3.4
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9 Ordering Information

Table 20 Product Naming Definition

Product name
GHD1620T
Naming
Definitions Naming Information
example
Company
GH GH Geehy
name
D Product type D Gate driver
1 Output channel 1 2 channels (half bridge)
6 Voltage class 6 550V~650V
Current output
2 - 2 18mA~450mA
capability
0 Logic 0 Input and output in the same direction
Integration
T ) T Integrated BSD
function
N Package N SOP
P Number of pins P 8-pin
Table 21 Ordering Information List
Product Suppl Operatin
iid P g Input logic Package Packaging
model voltage temperature
GHD1620T 10V~20V -40~105C HIN/LIN SOP8 Tube
www.geehy.com Page 19



10 Revision

Table 22 Document Revision History

Date Version Change History

September 2025 1.0 ® |Initial Release

® Modified DeadTime parameter
January 2026 1.1

® Modified VCC Undervoltage Timing Diagram
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Statement

This document is formulated and published by Geehy Semiconductor Co.,
Ltd. (hereinafter referred to as “Geehy”). The contents in this document are
protected by laws and regulations of trademark, copyright and software
copyright. Geehy reserves the right to make corrections and modifications to
this document at any time. Read this document carefully before using Geehy
products. Once you use the Geehy product, it means that you (hereinafter
referred to as the “users”) have known and accepted all the contents of this
document. Users shall use the Geehy product in accordance with relevant laws

and regulations and the requirements of this document.
1. Ownership

This document can only be used in connection with the corresponding chip
products or software products 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 document for any reason or in any form.

The “t&ifF” or “Geehy” words or graphics with “®” or “™” in this document
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 document.

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

products or this document.

If any third party’s products, services or intellectual property are involved in
this document, it shall not be deemed that Geehy authorizes users to use the
aforesaid third party’s products, services or intellectual property. Any information
regarding the application of the product, Geehy hereby disclaims any and all

warranties and liabilities of any kind, including without limitation warranties of

www.geehy.com Page 21



non-infringement of intellectual property rights of any third party, unless

otherwise agreed in sales order or sales contract.
3. Version Update

Users can obtain the latest document of the corresponding models when

ordering Geehy products.

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

agreement in the sales order or the sales contract shall prevail.
4. Information Reliability

The relevant data in this document 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 may
occur inevitably. Therefore, users should understand that Geehy does not bear
any responsibility for such errors that may occur in this document. The relevant
data in this document 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
user’s failure to fully verify and test Geehy products, Geehy will not bear any

responsibility.
5. Legality

USERS SHALL ABIDE BY ALL APPLICABLE LOCAL LAWS AND
REGULATIONS WHEN USING THIS DOCUMENT 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 PRODUCTS SUPPLIERS, GEEHY, GEEHY
DISTRIBUTORS AND USERS. USERS (ON BEHALF OR ITSELF,
SUBSIDIARIES AND AFFILIATED ENTERPRISES) SHALL AGREE AND
PROMISE TO ABIDE BY ALL APPLICABLE LAWS AND REGULATIONS ON
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THE EXPORT AND RE-EXPORT OF GEEHY PRODUCTS AND/OR
TECHNOLOGIES AND DIRECT PRODUCTS.

6. Disclaimer of Warranty

THIS DOCUMENT IS PROVIDED BY GEEHY "AS IS" AND THERE IS NO
WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING,
BUT NOT LIMITED TO, THE WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE, TO THE EXTENT PERMITTED BY
APPLICABLE LAW.

GEEHY'S PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED FOR USE AS CRITICAL COMPONENTS IN MILITARY, LIFE-
SUPPORT, POLLUTION CONTROL, OR HAZARDOUS SUBSTANCES
MANAGEMENT SYSTEMS, NOR WHERE FAILURE COULD RESULT IN
INJURY, DEATH, PROPERTY OR ENVIRONMENTAL DAMAGE.

IF THE PRODUCT IS NOT LABELED AS "AUTOMOTIVE GRADE," IT
SHOULD NOT BE CONSIDERED SUITABLE FOR AUTOMOTIVE
APPLICATIONS. GEEHY ASSUMES NO LIABILITY FOR THE USE BEYOND
ITS SPECIFICATIONS OR GUIDELINES.

THE USER SHOULD ENSURE THAT THE APPLICATION OF THE
PRODUCTS COMPLIES WITH ALL RELEVANT STANDARDS, INCLUDING
BUT NOT LIMITED TO SAFETY, INFORMATION SECURITY, AND
ENVIRONMENTAL REQUIREMENTS. THE USER ASSUMES FULL
RESPONSIBILITY FOR THE SELECTION AND USE OF GEEHY PRODUCTS.
GEEHY WILL BEAR NO RESPONSIBILITY FOR ANY DISPUTES ARISING
FROM THE SUBSEQUENT DESIGN OR USE BY USERS.

7. Limitation of Liability

IN NO EVENT, UNLESS REQUIRED BY APPLICABLE LAW OR AGREED
TO IN WRITING WILL GEEHY OR ANY OTHER PARTY WHO PROVIDES THE
DOCUMENT AND PRODUCTS "AS IS", BE LIABLE FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, DIRECT, INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO
USE THE DOCUMENT AND PRODUCTS (INCLUDING BUT NOT LIMITED TO
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Geehy

SEMICONDUCTOR

LOSSES OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES
SUSTAINED BY USERS OR THIRD PARTIES). THIS COVERS POTENTIAL
DAMAGES TO PERSONAL SAFETY, PROPERTY, OR THE ENVIRONMENT,
FOR WHICH GEEHY WILL NOT BE RESPONSIBLE.

8. Scope of Application

The information in this document replaces the information provided in all

previous versions of the document.

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