Semi
Advanced Power Semiconductor AM120N085

85V 120A N-Ch Power MOSFET
FEATURES

m Ultra-low Rpsony : max 5.5mQ

m Low reverse transfer capacitance : C, =46pF(Typ.)
B Low gate charge : Qg=56nC(Typ.)

m 100% UIS Tested, 100% Rg tested

Application

m Motor Driving in Power tool, E-vehicle, Robotics

G
m Current Switching in DC/DC & AC/DC (SR) Sub-systems
m Power management in Telecom., Industrial Automation, CE S
Ordering Information
Part No Package Packing Finish Halogen Packing Unit
AM120N085 TO-220 Tube Sn Free 1,000ea
AM120N085D TO-263 Reel Sn Free 800ea
Maximum Ratings (Tc=25 °C, unless otherwise noted)
Characteristic Symbol Rating Unit
Drain-source voltage VDss 85 \
Gate-source voltage VGss +20 \
Tc = 25°C 120
Drain current (DC) ID A
Tc = 100°C™ 76
Drain current (Pulsed) lom®@ 465 A
Tc = 25°C# 208 W
Power Dissipation Po
Tc = 100°C# 83 W
Single pulsed avalanche energy Eas 338 m)J
Junction temperature T 150 o
Storage temperature range Tsig -55~150
*Limited only maximum junction temperature
Thermal Characteristic
Characteristic Symbol Rating Unit
Thermal resistance, junction to case Rth(j-c) Max. 0.78 /W
Thermal resistance, junction to ambient Rth(j-a) Max. 55
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Electrical Characteristics (Tc=25 °C, unless otherwise noted)

Characteristic Symbol Test Condition Min. | Typ. | Max. Unit
Drain-source breakdown voltage BVDss | Ip = 250uA, VGs= 0 85 92 - \
Gate threshold voltage VGs(thy | ID = 250uA, Vbs = VGs 2 3 4 \%
Drain-source cut-off current IDSS VDs = 64V, VGs = 0V - - 1 uA
Gate leakage current IGss Vbs = 0V, VGs = +20V - - £100 nA
Drain-source on-resistance Ros©ON) | VGs = 10V, Ib = 40A - 4.6 55 mQ
Forward Transconductance Ors Vps=5V,Ip=20A 31 S
Input capacitance Ciss - 2000 -

; Vbs = 25V, VGs = 0V,
Output capacitance Coss - 164 - pF
f = 1.0MHz
Reverse transfer capacitance Crss - 74 -
Turn-on delay time Td(on) - 17.6 -
Rise time Tr Ves=10V, VDs = 40V, - 27 -
ns
Turn-off delay time td(off) R =2.0Q), Rgeny = 3Q2 - 31 -
Fall time tf - 10.8 -
Total gate charge(@Vgs=10V) Qg - 56 -
VDs = 40V,
Total gate charge(@Vgs=6.0V) Qg 37
c " VGs = 0 to 10V 183 nC
ate-source charge - . -
9 Qs |15 =20a
Gate-drain charge Qg - 15.0 -

Source-Drain Diode Ratings and Characteristics (Tc=25 °C, unless otherwise noted)

Characteristic Symbol | Test Condition Min. Typ. | Max. | Unit
Diode Continuous current (DC) Is Integral reverse diode - - 120 A
Diode forward voltage VsD Vgs = OV, Is = 1A - 07 1.0 \
Reverse recovery time trr I = 20A, Vg = 40V B} 58 B} ns
Reverse recovery charge Qrr dir/dt = 100A/us - 95 . nC

Note :

1. Computed continuous current assumes the condition of T)_Max while the actual continuous current depends on
the thermal & electro-mechanical application board design.

2. This single-pulse measurement was taken under TJ_Max = 150°C.

3. EAs of 338 mJ is based on starting T) = 25°C, L = 3.0mH, IAs = 15A, VGs = 10V, VDD = 40V; 100% test at L = 0.1mH,
Ias = 59A.

4. The power dissipation PD is based on TJ_Max = 150°C.

5. This value is guaranteed by design hence it is not included in the production test.
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Typical Electrical & Thermal Characteristic
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Figure 1: Saturation Characteristics Figure 2: Transfer Characteristics
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Figure 3: Rpgon)vs. Drain Current Figure 4: Rpgon) vs. Junction Temperature
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Figure 5. Vggqp vs. Junction Temperature Figure 6: Vggpss) vs. Junction Temperature
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Typical Electrical Characteristic

AM120N085
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Figure 7: Body-Diode Characteristics Figure 8: Capacitance Characteristics
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Figure 9: Current De-rating Figure 10: Power De-rating
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Figure 11: Maximum Safe Operating Area Figure 12: Single Pulse Power Rating, Junction-to-Case
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Duty Cycle = T_ /To_..
Ty=Te+PpxZgc xRgyc
Rgye = 0.60°C/W

o
o

Duty = 0.5,0.3,0.1, 0.05, 0.02, 0.01, single pulse
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Figure 13: Normalized Maximum Transient Thermal Impedance

Gate Charge Test Circuit & Waveform

Vas
R QO |
) 10V .
Vas T Ves |.Qas | 8% e
i DUT
imA_ [l
'f
Charge

VDS>—_'\|}\JL'\!—0
o A
o— W lEr
v NS DuUT

. : =

Unclamped Inductive Switching Test Circuit & Waveforms

Ves M Ves

REV. 02

WWW.apsemi.com 5



http://www.apsemi.com/

Semi
Advanced Power Semiconductor AM120N085

Package Dimensions
TO-220-3L

E3

COMMON DIMENSIONS

SYMBOL mm
MIN NOM MAX
A 4.37 4.57 477
A1 1.25 1.30 1.45
A2 2.20 2.40 2.60
b 0.70 0.80 0.95
b2 1.17 1.27 1.47
c 0.40 0.50 0.65
D 15.10 15.60 16.10
D1 8.80 9.10 9.40
D2 5.50
E 9.70 10.00 10.30
E3 7.00
e 2.54 BSC
el 5.08 BSC
H1 6.25 6.50 6.85
L 12.75 13.50 13.80
L1 3.10 3.40
PP 3.40 3.60 3.80
Q 2.60 2.80 3.00
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TO-263-2L
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COMMON DIMENSIONS

mm

SYMBOL MIN NOM MAX
A 4.37 4.57 477
A1 1.22 1.07 1.42
A2 2.49 2.69 2.89
A3 0 0.13 0.25
b 0.7 0.81 0.96
b1 1.17 1.27 1.47
c 0.3 0.38 0.53
D1 85 8.7 8.9
D4 6.6
E 9.86 10.16 10.36
E5 7.06
e 2 54 BSC
H 14.7 15.1 15.5
H2 1.07 1.07 1.47
L 2 23 26
L1 1.4 1.55 1.7
L4 0.25 BSC
e 0° 5° 9°
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Revision History

No Date Contents
0 2018-10-10 | Initial Brief Datasheet Release
1 2019-01-11 | Capacitance Update
2 2019-03-22 | Rgyc, Pp Update
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IMPORTANT NOTICE

AP Semiconductor co, Ltd reserves the right to make changes without further notice to any
products or specifications herein. AP Semiconductor co, Ltd does not assume any responsibility
for use of any its products for any particular purpose, nor does AP Semiconductor co, Ltd
assume any liability arising out of the application or use of any its products or circuits. AP
Semiconductor co, Ltd does not convey any license under its patent rights or other rights nor the
rights of others.

AP Semiconductor Co., Ltd
Contact. Tel 82.70.4693.2299 FAX 82.70.4000.4009

E-mail: sales@apsemi.com
© 2015 AP semiconductor Co., Ltd. -Printed in KOREA -All Rights Reserved.
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