
1. Product Information

1.1 Features 

 Advanced trench cell design  Low Thermal Resistance 

1.2 Applications 

 Motor drivers  DC - DC Converter 

1.3 Quick reference 

 BV ≧ 30 V 
 Ptot ≦ 227 W 
 ID ≦ 502 A  

 RDS(ON) ≦ 0.6 mΩ @ VGS = 10 V 
 RDS(ON) ≦ 0.95 mΩ @ VGS = 4.5V

2. Pin Description
Pin         Description  Simplified Outline  Symbol

1,2,3  Source 
4  Gate 
5,6,7,8     Drain 
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3. Maximum Ratings

Symbol Parameter Conditions Min Max Unit

VDS Drain-Source Voltage TC = 25 ℃ - 30 V 

VGS Gate-Source Voltage TC = 25 ℃ - ± 20 V 

ID* Drain Current 
TC = 25 ℃, VGS = 10 V - 502 A 

TC = 100 ℃, VGS = 10 V - 316 A 

IDM*,** Pulsed Source Current TC = 25 ℃, VGS = 10 V - 1000 A 

Ptot* Total Power Dissipation TC = 25 ℃ - 227 W 

Tstg Storage Temperature - 55 150 ℃ 

TJ Junction Temperature - 150 ℃ 

IS Diode Forward Current TC = 25 ℃ - 502 A 

EAS* Single Pulsed Avalanche Energy VDD= 30 V , L= 1.0 mH - 420 mJ 

RθJA* Thermal Resistance- Junction to Ambient - 60 
℃ / W

RθJC* Thermal Resistance- Junction to Case - 0.55 

Notes： 
* Surface Mounted on 1 in2  pad area, t  10 sec
**     Pulse width  300 s, duty cycle  2 %  
***   Limited by bonding wire 

AICN007N03

4. Ordering Information

Device Package Packing 
AICN007N03 PDFN-8 (5x6) Tape & Reel 
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5. Electrical Characteristics (TA = 25 °C Unless Otherwise Noted)

Symbol Parameter Conditions Min Typ Max Unit

Static Characteristics 

BVDSS Drain-Source Breakdown Voltage VGS = 0 V,  ID = 250 μA 30 - - V 

VGS(th) Gate Threshold Voltage VDS = VGS,  IDS = 250 μA 1 - 2 V

IDSS Zero Gate Voltage Source Current VDS = 24 V, VGS = 0 V - - 1 μA

IGSS Gate Leakage Current VGS = ± 20 V, VDS = 0 V - - ± 100 nA

RDS(ON)
a Drain-Source On-State Resistance

VGS = 10 V, ID = 50 A - 0.5 0.6
mΩ

VGS = 4.5 V, ID = 30 A - 0.73 0.95

Diode Characteristics 

VSD
a Diode Forward Voltage ISD = 50 A, VGS = 0 V - - 1.3 V 

trr Reverse Recovery Time 
ISD = 30 A, dlSD/dt = 100 A/μs 

- 83 - nS

Qrr Reverse Recovery Charge - 113 - nC

Dynamic Characteristicsb 

Ciss Input Capacitance 
VGS = 0 V, VDS = 15 V 
Frequency = 1 MHz 

-  8010 - 

pFCoss Output Capacitance - 3467 - 

Crss Reverse Transfer Capacitance -  237 - 

td(on) Turn-on Delay Time 
VDS = 15 V, VGEN = 10 V, 
RG = 4.5 Ω, RL = 0.3 Ω, 
IDS = 50 A 

-  12.6 - 

nS
tr Turn-on Rise Time -  93 - 

td(off) Turn-off Delay Time -  159 - 

tf Turn-off Fall Time -  119 - 

Gate Charge Characteristicsb 

Qg Total Gate Charge 
VDS = 15 V, VGS = 10 V, 
IDS = 50 A 

- 142 - 

nC  Qgs Gate-Source Charge - 26 - 

Qgd Gate-Drain Charge - 27 - 

Notes： 

a : Pulse test ; pulse width  300 s, duty cycle  2 %    
b : Guaranteed by design, not subject to production testing 

AICN007N03
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6. Typical Characteristics (Cont.)

Power Capability Current Capability 
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6. Typical Characteristics (Cont.)
Output Characteristics On Resistance 
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VDS - Drain-Source Voltage (V) ID - Drain Current (A) 

Transfer Characteristics Normalized Threshold Voltage 
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VGS - Gate-Source Voltage (V) Tj - Junction Temperature (°C) 

0 10 20 30 40 50
0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4
 

V
GS

= 4.5V

V
GS

=10V

0.0 0.1 0.2 0.3 0.4 0.5
0

5

10

15

20

25

30

35

40

45

50

2V

V
GS

= 3,4,5,6,7,8,9,10V

 

1 2 3 4 5 6 7 8 9 10
0

5

10

15

20

25

30

 

 

 

I
DS

=50A

-50 -25 0 25 50 75 100 125 150
0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8
I
DS

 =250A

 

AICN007N03

5



6. Typical Characteristics (Cont.)

Normalized On Resistance Diode Forward Current 

N
or

m
al

iz
ed

 O
n 

R
es

is
ta

nc
e 

I S
 - 

So
ur

ce
 C

ur
re

nt
 (A

) 

Tj - Junction Temperature (°C) VSD - Source-Drain Voltage (V) 

Capacitance Gate Charge 

C
 - 

C
ap

ac
ita

nc
e 

(p
F)

 

 

V G
S 

- G
at

e-
So

ur
ce

 V
ol

ta
ge

 (V
) 

VDS - Drain-Source Voltage (V) QG - Gate Charge (nC) 

-50 -25 0 25 50 75 100 125 150
0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

RON@Tj=25oC: 0.5m

V
GS

 = 10V 

 IDS = 50A

 

0 5 10 15 20
0

2000

4000

6000

8000

10000

12000
Frequency=1MHz

 

Crss

Coss

Ciss

0 25 50 75 100 125 150
0

2

4

6

8

10

V
DS

= 15V

 I
DS

= 50A

0.0 0.2 0.4 0.6 0.8 1.0 1.2
1

10

50

 

T
j
=25oC

T
j
=150oC

AICN007N03

6



 
7. Package Dimensions

PDFN-8 (5x6) Package 

Symbol 
Dimensions In Millimeters 

MIN. MAX. 
A 0.80 1.00

 A1 0.00 0.05 

b 0.35 0.49

c 0.254REF

D 4.90 5.10

F 1.40REF

E 5.70 5.90

e 1.27BSC

H 5.95 6.20 

L1 0.10 0.18

G 0.60REF
K 4.00REF
L - 0.15

J 0.95BSC

P 1.00REF

E1 3.40REF

θ 6° 14°

R 0.25REF

AICN007N03
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Note: 
Information provided by AIC is believed to be accurate and reliable. However, we cannot assume responsibility for use of any circuitry other than 
circuitry entirely embodied in an AIC product; nor for any infringement of patents or other rights of third parties that may result from its use. We 
reserve the right to change the circuitry and specifications without notice.  
Life Support Policy: AIC does not authorize any AIC product for use in life support devices and/or systems. Life support devices or systems are 
devices or systems which, (I) are intended for surgical implant into the body or (ii) support or sustain life, and 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 to the 
user. 
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