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Order codes Package Marking

XZ06GCA60A1C-A DIP23-FP XZ6GCA60A1CA

XZ06GCA60A1D-A SOP23-FP XZ6GCA60A1DA

Main Function and Parameter：

◼ 600V,6A  three-phase DC to AC inverter 

◼ Low-Side MOSFET open-source output

Features:

◼ Signal high level valid,compatible with 3.3v and 

5V MCU；

◼ Lower arm MOSFET source electrode output；

◼ Built-in bootstrap diode；

◼ Built-in straight through protection；

◼ Built-in undervoltage protection；

◼ Internal integrated temperature detection output；

◼ Resistant to high voltage 1500V；

Package Internal Block Diagram

Fig 1：Internal Block Diagram 

Application: 

◼ Electric fan；

◼ Electrical tools；
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Pin Configuration

Fig 2：Pin Configuration

Pin Number Pin Name Pin Description

COM 1 IC Common Supply Ground

VB(U) 2 Bias Voltage for U-Phase High-Side IGBT Driving

Vcc(U) 3 Bias Voltage for U-phase IC and Low-Side IGBT Driving

HIN(UH) 4 Signal Input for U-Phase High-Side

LIN(UL) 5 Signal Input for U-Phase Low-Side

NC 6 No Commection

VB(V) 7 Bias Voltage for V-Phase High-Side IGBT Driving

Vcc(V) 8 Bias Voltage for V-phase IC and Low-Side IGBT Driving

HIN(VH) 9 Signal Input for V-Phase High-Side

LIN(VL) 10 Signal Input for V-Phase Low-Side

NTC 11 NTC terminal

VB(W) 12 Bias Voltage for W-Phase High-Side IGBT Driving

Vcc(W) 13 Bias Voltage for W-phase IC and Low-Side IGBT Driving

HIN(WH) 14 Signal Input for W-Phase High-Side

LIN(WL) 15 Signal Input for W-Phase Low-Side

NC 16 No Commection

P 17 Positive DC-Link Input

U/Vs 18 Output for U Phase and Bias Voltage Ground for U Phase High Side Driving 

NU 19 Negative DC-Link Input for U Phase

NV 20 Negative DC-Link Input for V Phase

V/Vs 21 Output for V Phase and Bias Voltage Ground for U Phase High Side Driving 

NW 22 Negative DC-Link Input for W Phase

W/Vs 23 Output for W Phase and Bias Voltage Ground for U Phase High Side Driving 

TOP

Fig 3：Pin function
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Absolute Maximum Ratings (Tj= 25°C, Unless Otherwise Specified)

2019.12 ver1.2 Xindamao Micro-Electronics www.xindamao.com.cn Datasheet

Symbol Parameter Condition Ratings Units

Inverter Part

VP Supply Voltage Applied between P- NU, NV, NW 450 V

VP(Surge) Supply Voltage (Surge) Applied between P- NU, NV, NW 500 V

VCES Collector-emitter Voltage 600 V

IC Each IGBT Collector Current TC=25°C（Tc refer to Fig:3） 6 A

ICM Each IGBT Collector Current (Peak) TC=25°C, less than 1ms 12 A

PC Collector Dissipation TC=25°C, Per One Chip 56 W

Tj Operating Junction Temperature (NOTE 1) -40~+150 °C

Control Part

VCC Control Supply Voltage Applied between VCC and COM 20 V

VBS High-side Bias Voltage Applied between VB and VS 18 V

VIN Input Signal Voltage Applied between VIN and COM -0.3~VCC+0.3 V

Total System

Tj Operating Junction Temperature -20~125 ℃

Tc Surface Temperature Tj  ≤150oC  (Note 1 & 2) -20~100 oC

TSTG Storage Temperature Tc = 25°C -40~125 ℃

VISO Isolation Voltage 60Hz, Sinusoidal，AC 1 min，

between pins and heat-sink plate

1500 V

Thermal Resistance

Rth(j-c) Junction to Case Thermal 

resistance

For Each MOSFET 2.7 ℃/W

Note 1：Though power IC’s max. junction temperature is 150 oC , to ensure safe operation of the IPM, the junction temperature 

should be limited to Tj (av)  ≤125oC ( Surface Temperature @TC  ≤100℃).

Note 2 : For the measurement point of the shell temperature(Tc), please refer figure 3.

http://www.xindamao.com.cn/
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RECOMMAMD OPERATING CONDITIONS

Symbol Parameter Condition Min Typ Max Unit

VPN Supply Voltage Applied between P-NU,NV,NW 0 300 400 V

VCC

Contorl Supply 

Voltage
Applied between VCC and COM 13.5 15 16.5 V

VBS

High-side Supply Bias 

Voltage
Applied between VB and VS 13.5 15 16.5 V

dVCC/dt,

dVBS/dt

Control power 

fluctuation
-1 - 1 V/us

VIN(ON)

Input ON threshold 

Voltage
Applied between VIN and COM

3.0 - - V

VIN(OFF)

Input OFF threshold 

Voltage
0 - 0.8 V

FPWM
PWM switching 

Frequency
Tj  ≤150oC - - 20 KHz

COM
COM Voltage 

fluctuation
Between COM and NU,NV,NW -5 - 5 V

Electrical Characteristics (TJ= 25°C, Unless Otherwise Specified)

Inverter Part

Symbol Parameter Condition Min Typ Max Unit

VCE(sat) Collector-Emitter saturation voltage VGE=15V, Ic=6A,Tc=25 oC - 1.75 2.1 V

VF FRD Forward Voltage IF = 4A - 1.3 1.6 V

td(on) Turn-on Delay Time

VCC=400V

VGE=± 15V

IC=6A

RG=10Ω

Inductive Load

Tvj=25℃

- 12 - ns

tr Turn-on Rise Time - 6 - ns

td(off) Turn-off Delay Time - 14 - ns

tf Turn-off Fall Time - 154 - ns

Eon Turn-on Switching Loss - 91 - uJ

Eoff Turn-off Switching Loss - 95 - uJ

Ets Total Switching Loss - 186 - uJ

ICES Zero gate voltage collector current VCE=600V, VGE=0V (Note 3) - 500 - uA

Note 3：Storage in harsh humidity environment or after anti-humidity ability test like THT 1000hr , the ICES peak value might 

be up to over 1mA in 600V condition.
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Electrical Characteristics (TJ= 25°C, Unless Otherwise Specified)

Control Part

Symbol Parameter Condition Min Typ Max Unit

IQCC

Quiescent VCC Supply 

Current

VCC=15V

VIN=5V

Applied between VCC

and COM
- - 1500 uA

IQB

Quiescent VBS Supply 

Current

VDB=15V

VIN=5V

Applied between 

VB(U)-U, VB(V)-V,

VB(W)-W

- - 600 uA

UVCCD Low-Side Under-

Voltage Protection

VCC Under-Voltage Protection Detection 

Level
7.6 8.4 9.2 V

UVCCR VCC Under-Voltage Protection Reset Level 8.0 8.9 9.8 V

UVBSD
High-Side Under-

Voltage Protection 

(Figure 4. & 5.)

VBS Under-Voltage Protection Detection 

Level
7.6 8.4 9.2 V

UVBSR VBS Under-Voltage Protection Reset Level 8.0 8.9 9.8 V

VIH ON Threshold Voltage
Logic High Level, Applied between VIN and 

COM
3.0 - - V

VIL

OFF Threshold 

Voltage

Logic Low Level, Applied between VIN and 

COM
- - 0.8 V

Bootstrap Diode Part

Symbol Parameter Condition Min Typ Max Unit

VF Forward Voltage IF = 4A - 1.3 1.6 V

trr Reverse recovery time IF=0.5A, IR=1A, IRR=0.25A - 22 35 nS

Figure 1. Forward Characteristic (typ.) Figure 2. Reverse Characteristic (typ.)
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Time Charts of Protective Function

Fig 6：Undervoltage protection sequence diagram (low side)

输入信号

欠电压保护状态

控制电源电源(VCC)

MOSFET电流

输入信号

欠电压保护状态

控制电源电源(VBC)

MOSFET电流

复位 复位
检测

复位 复位
检测

Control Supply Voltage

（Vcc）

Control Supply Voltage

（VBC）

MOSFET Current

MOSFET Current

Undervoltage protection state

Undervoltage protection state

RESET RESET

RESET RESET

detection

detection

Fig 4：Undervoltage protection sequence diagram (High side)

Fig 3: Case Temperature Measurement
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Detailed Package Outline Drawings

DIP23-FP
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Detailed Package Outline Drawings

SOP23-EP



XZ06GCA60A1C/D-A

www.xindamao.com.cn Ver 1.1 9

Attached 1 :
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