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Size: 17.9x 7.5 x 2.5 mm

AIM/DT3AB60V3

Intelligent Power Module

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

uvB

VB(U) (1) J\

VB(V) (2)

VB(W) (3)

IN(UH) (4)
IN(VH) (5)
IN(WH) (6)

VDD (7)

wvB

UHIN

VHIN —

WHIN

VDD —

Ccom

UHO
uvs

VHO

J) 1P

Bottom View

IN(UL) (8)

IN(VL) (9)

IN(WL) (10)

CFIEN (11)

VDD

ULIN

VLIN

WLIN

CF/EN

CoM

(12)NC

Rev.1.0 August 2026

www.aosmd.com

VB(U) (1
20U V) (1) 1P

VB(V) (2) (20)U
19) v

VB(W) (3) (19)Vv
(18) W

IN(UH) (4) (18w

IN(VH) (5)

IN(WH) (6) ] (17) NU
a7 Nu VDD (7) (16) NV
(16) NV IN(UL) (8) (15) NW
(15) NW IN(VL) (9) (14)csc
(14) CscC IN(WL) (10) (13) com
(13) com CF/EN (11) (12) NC

Page 1 of 13



ALPHA 2 OMEGA
@SEMCONDUCTOR 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.
%g‘ Please visit https://aosmd.com/sites/default/files/media/AOSGreenPolicy.pdf for additional information.

Pin Description

Pin Number Pin Name Pin Function

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 CE/EN F.ault 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 \% Output for V-phase

20 U Output for U-phase

21 P DC-link positive input
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Absolute Maximum Ratings

Ts=25°C, unless otherwise specified

AIM7DT3AB60V3

Symbol ‘ Parameter Conditions Ratings Units
Inverter
Ven Supply voltage Applied between P-Nx, x=U, V, W 450 \%
VPN(surge) Supply voltage (surge) Applied between P-Nx 500 \
Vces Collector-emitter voltage Ts=25°C 600 \
Ic IGBT collector current (continuous) Tc=80°C, Ts<150°C 3.0 A
Icp IGBT collector current (pulsed) Tc=25°C, <100us pulse width 4.5 A
Po Maximum power dissipation Tc=25°C 37.8 W
Ty Operating junction temperature -40 to 150 °C
Control (Protection)
Vop Control supply voltage Applied between VDD-COM -0.3~20 \
Vss High-side control bias voltage Applied between VB(x)-x -0.3~20 \
Vin IN input voltage Applied between IN(xH), IN(xL)-COM -0.3 ~ Vop+0.5 \%
Vcren Fault output supply voltage Applied between CF/EN-COM -0.3~5.5 \%
IcrEn Fault output current Sink current at CF/EN terminal 1 mA
Vesc Current sensing input voltage Applied between CSC-COM -0.3~55 \%
Total System
Venenon | S e protocton capaciiy) | Namropetiive Ioss tm ane. 400 v
Tc Module case operation temperature Measurement point of Tc is provided in Figure 1 -40 to 125 °C
Tste Storage temperature -40 to 150 °C
Viso Isolation voltage gﬁgizﬁssrr?;ﬂig:tl‘sﬁi Fl)gltg between connected 1500 Vims
Tc (IGBT position)
(S O O
» 9.5mm ‘ _ ﬂ \( =" > f
E“ Tc point /
o
v
IR I
1
Heat sink side
Figure 1. Tc Measurement Point
Thermal Resistance
Symbol Parameter Conditions Min. Typ. Max. Units
Rith(-c)Q . ) Single IGBT - - 3.3 KW
Junction to case thermal resistance (Note 1) - -
Rih(-c)F Single Diode - - 10.3 KW
Note:
1. For the measurement point of case temperature (T¢), please refer to Figure 1.
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AIM7DT3AB60V3

Electrical Characteristics
Vop=15V, Ves=15V and T,=25°C, unless otherwise specified.
Symbol ‘ Parameter Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Units
Inverter
Collector-emitter saturation _ lc=2A, T,=25°C - 1.8 2.3 \%
VCcE(saT) It Vin=5V "
voltage Ic=2A, Ts=125°C - 2.0 - Y,
Ve FWD forward voltage Vin=0V [F=2A - 1.8 2.4 \%
torr - 1.20 - us
t Ven=300V, Ic=2A, T,=25°C, - 0.17 - Hs
ton Switching time Vin=0V & 5V, - 1.10 - us
t Inductive load (high-side) - 0.08 - Us
ter - 0.12 - Us
. T,=25°C - - 1 mA
Ices Collector-emitter leakage current | Vin=0V, Vce=600V
T;=125°C - - 10 mA
Control (Protection)
) Vinxwy=VinxHy=0V, VDD-COM - - 1.5 mA
Iqop Quiescent VDD supply current
Vinxwy=5V, Vinxy=0V, VDD-COM - - 2.6 mA
) ViNxL)=VINxH)=0V, VB(X)-X - - 0.1 mA
lgss Quiescent VBS supply current
ViNx)=0V, VinaH)=5V, VB(X)-X - - 1.0 mA
UVpor VDD Supply under-vo'tage Trlp level 10.3 11.4 12.5 \Y
UVopr protection Reset level 10.8 | 11.9 | 13.0 %
UVBsT VBS supp|y under-voltage Trlp level 8.0 9.0 10.0 \Y
UVasr protection Reset level 9.0 10.0 | 11.0 Y
N Input bias current Vin=5V - 0.72 - mA
VIN,TH(ON) ON threshold voltage - 2.3 2.6 \%
IN(XL), IN(XH)-COM
VinTHOFF) | OFF threshold voltage 0.8 1.2 - \%
VCsc(REF) Short-circuit trip level CSC-COM (Note 2) 0.455 | 0.480 | 0.505 \Y,
Tor Over-temperature protection Trip level 115 135 145 °C
TotHys) (Note 3) Reset hysteresis - 30 - °C
VCF/ENH Vesc=0V 4.9 - - \%
Fault output voltage
VerENL Vesc=1V - - 0.5 \%
VcrEN+ CF/EN positive going threshold - 1.9 2.2 \%
VcF/en- CF/EN negative going threshold 0.8 11 - \%
tro Fault output pulse width No Ccren connected (Note 4) 20 - - us
Bootstrap Diode
VE(BSD) Bootstrap diode forward voltage ) . o - 25 - \%
- - IF=10mA including voltage drop by limiting
RBsp Bootstrap diode equivalent resistor and bootstrap diode . 250 . Q
resistance
Note:

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

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

4. Fault signal (Vcren) outputs when SC, UV or OT protection is triggered. Its duration time can be controlled by using the capacitor (see Figure 2). Itis
noted that CF/EN output has min. 20us of tso pulse width when SC protection works.
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AIM7DT3AB60V3
Recommended Operation Conditions
Symbol Parameter Conditions Min. Typ. Max. | Units
VeN Supply voltage Applied between P-Nx 0 300 450 \Y,
VoD Control supply voltage Applied between VDD-COM 135 15.0 16.5 \%
Vss High-side bias voltage Applied between VB(x)-x 135 15.0 185 \%
omet, | Gontea)suly votge | [ [
toEAD Dead time For each input signal 15 - - Hs
frwm PWM input frequency - 16 - kHz
PWin(on) o _ _ 0.7 - - Us
Minimum input pulse width | (Note 5)
PW in©oFF) 0.7 - - us
COM COM variation Between COM-Nx (including surge) -5.0 - 5.0 \Y,
Note:

5. IPM may not respond if the input pulse width is less than PW yony, PWinors).
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CF/EN: Controllable Fault Output

[
Inside LVIC of IPM <2:|:
5V

|
|
1MQ
? IVCFIEN ------------------- MCU

S °

I

: :—_TE Ccren
| =

I

I

|

I

Timer
Min=20us

Figure 2. CF/EN Circuit

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

(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 tro of minimum 20pusec.
If the external capacitor Ccren (1nF) is connected as shown in Figure 2, tro is adjusted as the following equation;

tro = —(1M - Ccpypn) - In (1 - %) + 20usec

~ 048(1M ' CCF/EN) + 20usec
for example, Using Ccren=1nF, tro=500ps.

Short-Circuit (SC) Protection and Timing Chart

(
| )

Control input Vinww) | | | |

|

«
)
Protection circuit state SET RESET

Internal gate

Output current Ic

(C

DA
1
1
1
1

Shunt resistor voltage Vy ) ' V\/\ ZS —\

I(d

) |
Delay by RC filtering !
1

Fault output Vegen o (
)

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(rer).

(3) Fault signal (Vcren) becomes low.

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

(5) Fault signal outputs Vcren duration time (tro) is minimum 20ps.

(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

(¢
))

Control Input VN

(¢

Protection circuit state RESET

I U E .

UVppr ---=
Control supply voltage Vpp

<________
N

Output current Ic

S
=
-

Fault output Veren

Figure 4. Under-Voltage Protection (Low-side, Vbp)

(1) Supply voltage Voo becomes higher than under-voltage reset level (UVbpr), and IGBTSs are turned on by the next ON signal.
(2) Normal operation: IGBTSs turn-on and output current.

(3) Vop level drops to under-voltage trip level (UVopr).

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

(5) CF/EN output is generated, and Vcren stays low as long as Voo is below UVbpr.

(6) Voo level reaches UVopr. Normal operation starts according to the input signal.

VBS Under-voltage Lock-out (UVLO) Protection and Time Chart

(4
)

Control Input VlN(XH)

[}
——— 1
]
Protection circuit state RESET ! SET RESET
1
[}
]
)
)

Control supply voltage Vgs

1
1
1
1
1
1
1
1
1
1
1
1
! \
Output current Ic ' i «
A4 1

' D)
v «

)
Keep High-Level (no fault output)

Fault output Vcren

Figure 5. Under-Voltage Protection (High-side, Vgs)

(1) Control supply voltage Vas rises. After the voltage reaches under-voltage reset level (UVesr), IGBTSs are turned on by the next
ON signal.

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

(3) Vss level drops to under-voltage trip level (UVasT).

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

(5) Vss level reaches UVesr.

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

Low-side control Input

Protection circuit state

Temperature of LVIC

3
1
Output current I¢ 7\/\ /\/\ /\/\ '/\/\ m
1 ( :
1

Fault output VcEEN

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 (Tor).

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

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

(5) LVIC temperature drops to over-temperature reset level (Tor - TotHvs)). Normal operation starts according to the input signal.
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Switching Time Definitions

100% Ip  100% lp

A
/\ . .
Vce . /\ Vce

1
1
1
)
1
1
1
1
1
i
Vi w0%wle !
1
1
1
1
1
1
1
1
1
1

1

| ! |

P :

10% I |

1 1

————————— - -

1 ! |

1 ton ! | torr

VIN(ON) 90% IC VIN(OFF) 10% |C

(a) Turn-on Waveform (b) Turn-off Waveform

Figure 7. Switching Time Definitions
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Example of Application Circuit

Bootstrap negative electrodes
should be connected to U, V, W

pins directly and separated from
1| 14 the main output wires
| eyP L
C31+DB 3:_521 (1) VB(U) VB
TR
T A uio —{IC &
(2) VB(V)
= )——————WB —— WE oul/
S T A
Recommend to employ RC (3) VBW)
filter for low noise immunity ﬁl— —————|wWv8 o [—|
N T
a9 v 1
\ (4) IN(UH) ws ) \M
UHIN
I(S) IN(VH)
VHIN
#2 I(e) IN(WH) wWHO —|
[ WHIN
[ 15v /
?— Rvop I (7) VDD wvs . nw
C = /ii/ . T vob ——
VDD1 DVDD VDDZ]— N
(17) NU c
B VDD uLo —| #3| L Ef
E
8
E GINED) ULIN
8 (16) NV
s ) ML) VLIN Yo —ﬂ{éi Long wiring here might
= cause malfunction in
0 (10) IN(WL) short-circuit protection
2 I WLIN ‘ | ‘ |
(15) NW
7 -
1T (11) CHEN CF/EN —|i<3 /Make a short connection,
<y 1t 1| 1  |@ycsck 7 and COM should
/ l L | com c be f:onnected at N1
No Ccrien: tro=20us / ‘
1nF Ccren: tro=500us Resc 3
#4 1c \? Shunt
T S resistor|
A
T ===- - e~ dmmmmmee »

Control GND wiring N1 power GND wiring

Recommended Component Values:

(#1) Cgy: over 3.3uF, Cg,:100nF, Dg:18V

(#2) Cypp1: over 47uF, Cypp2:100nF, Dypp:18V, Rypp:10Q
(#3) Cpc:0.1~0.22uF (#4) Resc:1kQ, Cesc:AnF

(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 Cg1, Cs2, Cvop1 and Cvop2 with good temperature and frequency characteristics.

(3) A zener diode Dg and Dvop (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 Rvop (10Q) 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 Cpc 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 1us in
general motor drives.

(6) Input circuit: The Rin and Ci filter circuit is recommended to place as close to IPM as possible to reduce input signal noise by
switching operation. Typically, they are recommended 100Q and 1nF, respectively.

(7) CF/EN circuit: Ccren can adjust fault output pulse duration time tro. Without Ccren, tro has fixed 20us (min.) pulse width. For
the design guide, please refer to the Figure 2.
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Package Dimensions, IPM-7DA

D1
_e2

ool | AAAANG

TOP VIEW kT
49 L N 1]
U 0 0 MUUOIO0re
- SIDE VIEW g
D
‘i‘ m m m m m m m m m DIMENSION N MILLIMETREY DIMENSION IN INCHS

SMBOLS MIN. | NOM MAX. || MIN. | NOM. | MAX

2304 | 2504 | 2704 | 0.091 | 0.099 | 0.106
0.050 | 0.150 | 0.250 | 0.002 [ 0.006 | 0.010
2254 | 2354 | 2454 | 0.089| 0.093 | 0.097
1.050 | 1.150 | 1.250 | 0.041 | 0.045 | 0.049
17.800| 17.900| 18.000 | 0.701 | 0.705 | 0.709
15.800 | 16.100| 16.200 | 0.622 [ 0.634 | 0.638
10.140 | 10.340 | 10.540 | 0.399 [ 0407 | 0415
7420 [ 7520 | 7620 | 0.292 [ 0.296 | 0.300
5.000 | 5300 | 5400 [ 0197 | 0.209 | 0.213

P
A T TTTITT

LAND PATTERN RECOMMBENDATIONS

S(RISISIS o oo |BIEIEIFIME Mo B|EI>

., - 0650 0.505 | 0.705 | 0905 [ 0.020 | 0.028 | 0.036
2540 0.635 ﬁ _1.270 1210 | 1410 | 1.610 | 0048 | 0.056 | 0.063
m 0.700 | 0.900 | 1.100 | 0.028 | 0.035 | 0.043
é‘ _|____|I|_ _|I| |I| |I| |I| |I| 0910 | 1.110 | 1.310 | 0.036 | 0.044 | 0.052
1.270TYP. 0.050TYP.
| 0.410TYP. 0.016TYP.
}_ _____ _ J[ 0.254TYP. 0.010TYP.
| 7°TYP. 7°TYP
7°TYP. 7°TYP.
] o | — [ #& | — | &
m m m 45°TYP. 45°TYP
0.381TYP. 0.015TYP

UNIT: mm

NOTES

1. PACKAGE BODY SIZES EXQLUDE MOLD ALASH AND GATE BURRS, MOLD FLASH SHOULD BELESSTHAN 6 MIL.
2. TOLERANCE 0.100 MILLIM ETERS UNLESS OTHERWISE SPECIFIED.
3. CONTROLLING DIMENSION ISMILIMETER, CONVERTED INCH DIMENSIONS ARE NOT NECESSARILY EXACT.
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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 2. A critical component in any component of a life
systems which, (a) are intended for surgical implant into the support, device, or system whose failure to perform can be
body or (b) support or sustain life, and (c) whose reasonably expected to cause the failure of the life support
failure to perform when properly used in accordance with device or system, or to affect its safety or
instructions for use provided in the labeling, can be effectiveness.

reasonably expected to result in a significant injury of the user.
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