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Size: 17.9 x 7.5 x 2.5 mm 
 

Features 

• 600V-3A with the latest AOS IGBT and FRD technology 

• DBC-embeded SMD type 

• 3-phase inverter module including HVIC gate drivers 

• Built-in bootstrap diodes with current-limiting resistor 

• Control supply under-voltage lockout protection (UVLO) 

• Over-temperature protection (OT) 

• Short-circuit current protection (CSC) 

• Bi-functional CF/EN pin for fault signal output and IPM enable / 

disable 

• Input interface: 3.3V and 5V line, Schmitt trigger receiver circuit  

(Active high) 

• Isolation rating of 1500Vrms/min 

 

Applications 

• AC 100~240Vrms low power motor drives 

• Fan motors 

 

 

Internal Equivalent Circuit 

VLIN

WLIN

ULIN

UHIN

VDD

UVS

UHO

WHO

VHO

VVS

ULO

VLO

WVS

WLO

(21) P

(20) U

(19) V

(18) W

(13) COM

UVB

VVB

WVB

VHIN

WHIN

CF/EN

VDD

COM

(15) NW

(17) NU

CSC

(12) NC

(16) NV

(14) CSC

COM

IN(WL) (10)

IN(VL) (9)

IN(UL) (8)

CF/EN (11)

IN(VH) (5)

IN(UH) (4)

VB(W) (3)

VB(V) (2)

VB(U) (1)

IN(WH) (6)

VDD (7)

 

Bottom View 

(12) NC

(21) P

(20) U

(19) V

(18) W

(13) COM

(15) NW

(17) NU

IN(WL) (10)

IN(UL) (8)

CF/EN (11)

IN(VH) (5)

IN(UH) (4)

VB(W) (3)

VB(V) (2)

VB(U) (1)

IN(WH) (6)

VDD (7)

IN(VL) (9)

(16) NV

(14)CSC

 

  



 

 

 
Page 2 of 13 Rev.1.0 August 2026 www.aosmd.com 

AIM7DT3AB60V3 

 
Ordering Information 

Part Number Package Description 

AIM7DT3AB60V3 IPM-7DA N/A 

 

AOS Green Products use reduced levels of Halogens, and are also RoHS compliant. 

Please visit https://aosmd.com/sites/default/files/media/AOSGreenPolicy.pdf for additional information. 

 

Pin Description 

Pin Number Pin Name Pin Function 

1 VB(U) High-side bias voltage for U-phase IGBT driving 

2 VB(V) High-side bias voltage for V-phase IGBT driving 

3 VB(W) High-side bias voltage for W-phase IGBT driving 

4 IN(UH) Signal input for high-side U-phase 

5 IN(VH) Signal input for high-side V-phase 

6 IN(WH) Signal input for high-side W-phase 

7 VDD Control supply voltage 

8 IN(UL) Signal input for low-side U-phase 

9 IN(VL) Signal input for low-side V-phase 

10 IN(WL) Signal input for low-side W-phase 

11 CF/EN 
Fault signal output with controllable duration and external enable or disable all low-
side IGBTs 

12 NC No connection 

13 COM Common supply ground 

14 CSC Short-circuit current detection Input 

15 NW Negative dc-link input for W-phase 

16 NV Negative dc-link input for V-phase 

17 NU Negative dc-link input for U-phase 

18 W Output for W-phase 

19 V Output for V-phase 

20 U Output for U-phase 

21 P DC-link positive input 

 

  

https://aosmd.com/sites/default/files/media/AOSGreenPolicy.pdf
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Absolute Maximum Ratings  

TJ=25°C, unless otherwise specified 

Symbol Parameter Conditions Ratings Units 

Inverter 

VPN Supply voltage Applied between P-Nx, x=U, V, W 450 V 

VPN(surge) Supply voltage (surge) Applied between P-Nx 500 V 

VCES Collector-emitter voltage TJ=25°C 600 V 

IC IGBT collector current (continuous) TC=80°C, TJ<150°C 3.0 A 

ICP IGBT collector current (pulsed) TC=25°C, <100µs pulse width 4.5 A 

PD Maximum power dissipation TC=25°C 37.8 W 

TJ Operating junction temperature  -40 to 150 °C 

Control (Protection) 

VDD Control supply voltage Applied between VDD-COM -0.3 ~ 20 V 

VBS High-side control bias voltage Applied between VB(x)-x -0.3 ~ 20 V 

VIN IN input voltage Applied between IN(xH), IN(xL)-COM -0.3 ~ VDD+0.5 V 

VCF/EN Fault output supply voltage Applied between CF/EN-COM -0.3 ~ 5.5 V 

ICF/EN Fault output current Sink current at CF/EN terminal 1 mA 

VCSC Current sensing input voltage Applied between CSC-COM -0.3 ~ 5.5 V 

Total System 

VPN(PROT) 
Self-protection supply voltage limit 
(Short-circuit protection capability) 

VDD=13.5-16.5V, Inverter part 

Non-repetitive, less than 2µs 
400 V 

TC Module case operation temperature Measurement point of TC is provided in Figure 1 -40 to 125 °C 

TSTG Storage temperature  -40 to 150 °C 

VISO Isolation voltage 
60Hz, sinusoidal, AC 1min, between connected 
all pins and heat sink plate 

1500 Vrms 

1

9.5mm

3
.1

m
m

TC (IGBT position)

Heat sink side

Tc point

 

Figure 1. TC Measurement Point 

Thermal Resistance 

Symbol Parameter Conditions Min. Typ. Max. Units 

Rth(j-c)Q 
Junction to case thermal resistance (Note 1) 

Single IGBT - - 3.3 K/W 

Rth(j-c)F Single Diode - - 10.3 K/W 

Note: 

1. For the measurement point of case temperature (TC), please refer to Figure 1.   



 

 

 
Page 4 of 13 Rev.1.0 August 2026 www.aosmd.com 

AIM7DT3AB60V3 

 
Electrical Characteristics  

VDD=15V, VBS=15V and TJ=25°C, unless otherwise specified. 

Symbol Parameter Conditions Min. Typ. Max. Units 

Inverter 

VCE(SAT) 
Collector-emitter saturation 
voltage 

VIN=5V 
IC=2A, TJ=25°C - 1.8 2.3 V 

IC=2A, TJ=125°C - 2.0 - V 

VF FWD forward voltage VIN=0V IF=2A - 1.8 2.4 V 

tOFF 

Switching time 

VPN=300V, IC=2A, TJ=25°C, 

VIN=0V ↔ 5V, 

Inductive load (high-side) 

- 1.20 - µs 

tf - 0.17 - µs 

tON - 1.10 - µs 

tr - 0.08 - µs 

trr - 0.12 - µs 

ICES Collector-emitter leakage current VIN=0V, VCE=600V 
TJ=25°C - - 1 mA 

TJ=125°C - - 10 mA 

Control (Protection) 

IQDD Quiescent VDD supply current 
VIN(xL)=VIN(xH)=0V, VDD-COM - - 1.5 mA 

VIN(xL)=5V, VIN(xH)=0V, VDD-COM - - 2.6 mA 

IQBS Quiescent VBS supply current 
VIN(xL)=VIN(xH)=0V, VB(x)-x - - 0.1 mA 

VIN(xL)=0V, VIN(xH)=5V, VB(x)-x - - 1.0 mA 

UVDDT VDD supply under-voltage 
protection 

Trip level 10.3 11.4 12.5 V 

UVDDR Reset level 10.8 11.9 13.0 V 

UVBST VBS supply under-voltage 
protection 

Trip level 8.0 9.0 10.0 V 

UVBSR Reset level 9.0 10.0 11.0 V 

IIN Input bias current VIN=5V - 0.72 - mA 

VIN,TH(ON) ON threshold voltage 
IN(xL), IN(xH)-COM 

- 2.3 2.6 V 

VIN,TH(OFF) OFF threshold voltage 0.8 1.2 - V 

VCSC(REF) Short-circuit trip level CSC-COM (Note 2) 0.455 0.480 0.505 V 

TOT Over-temperature protection 

(Note 3) 
Trip level 115 135 145 °C 

TOT(HYS) Reset hysteresis - 30 - °C 

VCF/ENH 
Fault output voltage 

VCSC=0V 4.9 - - V 

VCF/ENL VCSC=1V - - 0.5 V 

VCF/EN+ CF/EN positive going threshold  - 1.9 2.2 V 

VCF/EN- CF/EN negative going threshold  0.8 1.1 - V 

tFO Fault output pulse width  No CCF/EN connected (Note 4) 20 - - µs 

Bootstrap Diode 

VF(BSD) Bootstrap diode forward voltage 
IF=10mA including voltage drop by limiting 
resistor and bootstrap diode 

- 2.5 - V 

RBSD 
Bootstrap diode equivalent 
resistance 

- 250 - Ω 

Note: 

2. Short-circuit protection works only for low-side IGBTs. 

3. When the LVIC temperature exceeds OT Trip temperature level (TOT), OT protection is triggered and fault outputs. 

4. Fault signal (VCF/EN) outputs when SC, UV or OT protection is triggered. Its duration time can be controlled by using the capacitor (see Figure 2). It is 
noted that CF/EN output has min. 20µs of tFO pulse width when SC protection works.  



 

 

 
Page 5 of 13 Rev.1.0 August 2026 www.aosmd.com 

AIM7DT3AB60V3 

 
Recommended Operation Conditions 

Symbol Parameter Conditions Min. Typ. Max. Units 

VPN Supply voltage Applied between P-Nx 0 300 450 V 

VDD Control supply voltage Applied between VDD-COM 13.5 15.0 16.5 V 

VBS High-side bias voltage Applied between VB(x)-x 13.5 15.0 18.5 V 

dVDD/dt, 
dVBS/dt 

Control supply voltage 
variation 

 -1 - 1 V/µs 

tDEAD Dead time For each input signal 1.5 - - µs 

fPWM PWM input frequency  - 16 - kHz 

PWIN(ON) 
Minimum input pulse width (Note 5) 

0.7 - - µs 

PWIN(OFF) 0.7 - - µs 

COM COM variation Between COM-Nx (including surge) -5.0 - 5.0 V 

Note: 

5. IPM may not respond if the input pulse width is less than PWIN(ON), PWIN(OFF).  
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CF/EN: Controllable Fault Output 

 

 

VCF/EN  
MCU  

 

Filter

Timer

Min=20us

1MΩ

CCF/EN

5V

Inside LVIC of IPM

 

Figure 2. CF/EN Circuit 

 

(1) CF/EN provides controllable fault output signal duration time and enables MCU to shut down all low-side IGBTs.  

(2) When CF/EN is in the high state, the IPM operates normally, whereas CF/EN is in a low state, the low-side IGBTs are turned 

off until CF/EN recovers to the high state.  

(3) CF/EN pin provides fixed or adjustable pulse width of fault output signal. No external capacitor generates tFO of minimum 20µsec. 

If the external capacitor CCF/EN (1nF) is connected as shown in Figure 2, tFO is adjusted as the following equation;  

    𝒕𝑭𝑶 = −(𝟏𝑴 ∙ 𝑪𝑪𝑭/𝑬𝑵) ∙ 𝒍𝒏 (𝟏 −
𝑽𝑪𝑭/𝑬𝑵+

𝟓𝑽
) + 𝟐𝟎𝒖𝒔𝒆𝒄 

          ≈ 𝟎. 𝟒𝟖(𝟏𝑴 ∙ 𝑪𝑪𝑭/𝑬𝑵) + 𝟐𝟎𝒖𝒔𝒆𝒄 

for example, Using CCF/EN=1nF, tFO≈500µs. 

 

Short-Circuit (SC) Protection and Timing Chart 
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Figure 3. Short-Circuit Protection 

(Low-side Operation Only with External Shunt Resistor and RC Filter) 

 

(1) Normal operation: IGBT turns on and output current.  

(2) Short-circuit current is detected when sensed IC is exceeds VCSC(REF). 

(3) Fault signal (VCF/EN) becomes low. 

(4) Accordingly, all low-side IGBTs gate are turned off. 

(5) Fault signal outputs VCF/EN duration time (tFO) is minimum 20μs. 

(6) Fault output finishes Normal operation starts according to the input signal.  
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VDD Under-voltage Lock-out (UVLO) Protection and Timing Chart 
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Figure 4. Under-Voltage Protection (Low-side, VDD) 

 

(1) Supply voltage VDD becomes higher than under-voltage reset level (UVDDR), and IGBTs are turned on by the next ON signal. 

(2) Normal operation: IGBTs turn-on and output current. 

(3) VDD level drops to under-voltage trip level (UVDDT). 

(4) All low-side IGBTs are turned off regardless of control input condition. 

(5) CF/EN output is generated, and VCF/EN stays low as long as VDD is below UVDDR. 

(6) VDD level reaches UVDDR. Normal operation starts according to the input signal. 

 

VBS Under-voltage Lock-out (UVLO) Protection and Time Chart 
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Figure 5. Under-Voltage Protection (High-side, VBS) 

 

(1) Control supply voltage VBS rises. After the voltage reaches under-voltage reset level (UVBSR), IGBTs are turned on by the next 

ON signal.  

(2) Normal operation: IGBTs turn on and output current. 

(3) VBS level drops to under-voltage trip level (UVBST). 

(4) All high-side IGBTs are turned off regardless of control input condition. 

(5) VBS level reaches UVBSR. 

(6) Normal operation starts according to the input signal.  
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Over Temperature (OT) Protection and Time Chart 
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Figure 6. Over-Temperature Protection (Detecting LVIC Temperature) 

 

(1) Normal operation: IGBTs turn on and output current. 

(2) LVIC temperature exceeds over-temperature trip level (TOT). 

(3) All low-side IGBTs are turned off regardless of control input condition. 

(4) CF/EN output is generated, and VCF/EN stays low as long as LVIC temperature is over TOT.  

(5) LVIC temperature drops to over-temperature reset level (TOT - TOT(HYS)). Normal operation starts according to the input signal. 
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Switching Time Definitions 
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                                   (a) Turn-on Waveform                                                             (b) Turn-off Waveform 

Figure 7. Switching Time Definitions 
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Example of Application Circuit 
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short-circuit protection
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1nF CCF/EN: tFO=500µs
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Recommended Component Values:

(#1) CB1: over 3.3µF, CB2:100nF, DB:18V

(#2) CVDD1: over 47µF, CVDD2:100nF, DVDD:18V, RVDD:10Ω

(#3) CDC:0.1~0.22µF (#4) RCSC:1kΩ, CCSC:1nF

Recommend to employ RC 

filter for low noise immunity

A

B

C

RVDD

#2

 
 

(1) GND pattern: The star ground design is recommended. GND pattern should be separated from the one point of the shunt 

resistors. PCB patterns of A, B and C needs to be as short as possible to prevent the noise-caused malfunction. 

(2) Bootstrap and VDD supply capacitors: It is recommended that all capacitors are mounted as close to VB(x) and VDD of the IPM 

as possible. In addition, it is recommended to use CB1, CB2, CVDD1 and CVDD2 with good temperature and frequency characteristics.  

(3) A zener diode DB and DVDD (18V/1W) are recommended between each pair of control supply pins to avoid damage by external 

surges. Additionally, it is recommended to add the resistance RVDD (10Ω) to the VDD in series to prevent damage cause by 

external surges. 

(4) Snubber capacitor: Prevention of surge destruction can further be improved by placing the bus capacitor CDC as close to pin P 

and N1 as possible. 
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(5) CSC circuit: Switching noise filter of RCSC and CCSC of should be placed as close to CSC pin and COM(13) pin as possible to 

prevent protection function errors.  It is recommended to use RCSC and CCSC with low tolerance and temperature-compensated 

type. Time constant of the filter can be determined considering switching frequency, which is selected within typically 1µs in 

general motor drives. 

(6) Input circuit: The RIN and CIN filter circuit is recommended to place as close to IPM as possible to reduce input signal noise by 

switching operation. Typically, they are recommended 100Ω and 1nF, respectively. 

(7) CF/EN circuit: CCF/EN can adjust fault output pulse duration time tFO. Without CCF/EN, tFO has fixed 20µs (min.) pulse width. For 

the design guide, please refer to the Figure 2. 
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Package Dimensions, IPM-7DA 
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LEGAL DISCLAIMER 

Applications or uses as critical components in life support devices or systems are not authorized. Alpha and Omega 

Semiconductor does not assume any liability arising out of such applications or uses of its products. AOS reserves the 

right to make changes to product specifications without notice. It is the responsibility of the customer to evaluate 

suitability of the product for their intended application. Customer shall comply with applicable legal requirements, 

including all applicable export control rules, regulations and limitations. 

AOS' products are provided subject to AOS' terms and conditions of sale which are set forth at: 
https://aosmd.com/terms and conditions of sale 

 
LIFE SUPPORT POLICY 

ALPHA & OMEGA SEMICONDUCTOR PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN 
LIFE SUPPORT DEVICES OR SYSTEMS. 

As used herein: 

1. Life support devices or systems are devices or 
systems which, (a) are intended for surgical implant into the 
body or (b) support or sustain life, and (c) whose 
failure to perform when properly used in accordance with 
instructions for use provided in the labeling, can be 
reasonably expected to result in a significant injury of the user. 
 

2. A critical component in any component of a life  
support, device, or system whose failure to perform can be 
reasonably expected to cause the failure of the life support  
device or system, or to affect its safety or  
effectiveness. 

 

https://aosmd.com/terms-and-conditions-sale

