Aloha ACW300P12MHB

power so utions SIIICOn Carblde Half-BrIdge MOdUIe
Product Summary D & e 4
Vs = 1200 V : . 4
Io@100°C = 256A ( ! w
Robs(on) = 5mQ
62mm x 106mm x 30mm

Features Benefits
¢ High Blocking Voltage ¢ Higher System Efficiency
¢ High Frequency Operation o Reduce System size and weight
e Low on-resistance ¢ High Temperature Application
e Built-in SiC diode with zero reverse recover ¢ Hard Switching & Higher Reliability

current e Easytodrive
o Temperature Independent Switching

Behavior
e Copper baseplate with aluminum nitride

insulator

Applications

o Motor & Traction Drives e AC/DC converters
e Solar/ Wind Inverters ¢ Vehicle Fast Charger
e Induction heating e Uninterruptable power supplies

Maximum Ratings (Tc=25°C unless otherwise specified)

Parameter Symbol Test conditions Value Unit
Drain - Source Voltage VDsmax Vaes=0V, lp=2mA 1200 V
Gate - Source Voltage (dynamic) V Gsmax AC (f>1 Hz) -10/+25 | V
Gate - Source Voltage (static) Vasop static -5/+20 \
Continuous MOSFET Drain Current Ip Ves = 20V, Tc=25°C 405 A
Vas = 20V, Tc=85°C 292
Pulsed MOSFET Drain Current lpuise)  |Ves =20V, Tc=25°C 890 A
Continuous Diode Forward Current I Ves = -5V, Tc=25°C 500 A
Vas = -5V, Tc=100°C 300
Pp Tc=25°C, Ty=150°C 1666 w
Total power dissipation
Operating Junction Temperature Ty -40t0 150 | °C
Storage Temperature Tstc -40t0 150 | °C
Case Isolation Voltage Visol AC, 50Hz, 1min 2.5 KV
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Electrical Characteristics (Tc=25°C unless otherwise specified)

Parameter Symbol Test conditions Min | Typ | Max | Unit
Dra'“'so\“/;ﬁteag;eakdo""” Vemoss | Vos =0V, lb=2mA | 1200 Y,
VDs =VGs, |D= 15mA 1.1 1.8 V
Vps = VGs, b= 15mA, 1.25 vV
Gate Threshold Voltage Vasith) T,=150°C '
VDs = VGs, |D = 15mA, 1.17
T,=175°C '
Zero Gate Voltage Drain Vos — 1200V, Ves — ov 500 | 1500
Current loss Vos = 1200V, Ves = 0V 2000 WA
T,=150°C
Gate-Source Leakage Current lass Vs = 20V, Vps = OV 10 100 | nA
Gate-Source Leakage Current lass Ves = -5V, Vps = OV -500 -50 0 nA
Drain-Source On-State Rosen \\//;S — 228\\// ||||33:_ 3:,3(())(()) : 5 6.5 o
Resistance T, = 150°C 8.6
Vbs =20V, In= 300 A, 129
Transconductance Ofs Vps = 20V, Ip= 300 A, 112 S
T,=150°C
Input capacitance Ciss _ _ 19
Output capacitance Coss ¢ YZSO(_)KGIS OV, Ves = OV 2.68 nF
: = z, Vac = 25mV
Reverse transfer capacitance Crss 0.09
Total gate charge Qq Vbs = 600V, 1238
Gate-source charge Qgs Vgs = -5 V/20V 440 nC
Gate-drain charge Qg4 Ib=280A, 480
Internal gate input resistance Ry(int) f 1\/“2?:22’5I?nV0A’ 29 Q
Turn-On Switching Energy E 9
(Body Diode FWD) ON |
Turn-Off Switching Energy E Vps = 600V, Vas = -5V/20V, 74 m
(Body Diode FWD) orF Io = 300A, Raexy =22, '
Turn-On Delay Time td(on) L=37.5uH 92
Rise Time tr 96 ns
Turn-Off Delay Time td(of) 214
Fall Time tf 48
Reverse Diode Characteristics (Tc=25°C unless otherwise specified)
Parameter Symbol Condition Min | Typ | Max | Unit
Vgs = -5V, Isp = 300A, 14 1.9
Diode Forward Voltage Vsp Ves = -5V, Isp = 300A, 17 V
TJ =150°C '
Reverse Recovery Charge Qrr TBD uC
Peak Reverse Recovery | Ves = -5V, lsp = 300A, TBD A
Current " | Vr = 600V, dif/dt = 600 Alus
Reverse Recovery Time trr TBD ns
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Thermal Characteristics

Parameter Symbol Condition Min Typ | Max | Unit
Thermal Resistance for . .
MOSEET Ring-cm junction-case 0.07 |0.075|°C/W
Thermal Resistance for Diode | Rin(-cm junction-case 0.075 | 0.08 |°C/W
Revision 0.3 Preliminary P.3 of 9

This document is the property of ALPHA POWER SOLUTIONS LIMITED, and not allowed to copy or transformed to other format if not

under the authority approval.



Alpha

power solutions

ACW300P12MHB
Silicon Carbide Half-Bridge Module

Typical Performance

450 4 11525°C ; 450 -TE150°C 7 oz sy
. 20 iy e (o (i KA /, [
- I : , 4 ¥
400 /fl / P e s A=Y 400 ,/, e
/ : LAL
—_ yya VasT, Vs Z AT
< 350 / i / / Z 350 7 A
2 z
4 = 3 4
§ 300 < 300 Y
S H H [ 7/
3 T /// £ 7
g 250 = o 250
5 = e Vs 10V g .
o — i £
@ o o
£ 200 @ 200 iwd
g = ! £ > —VGS=10V
a -~ —VBS=10V g /4 I
150 S , : —VGs=12v
V4
,,,,, 7 ——VGS=14V
190 f —VGS=16V 100 {- —VES=IEV
C ves—iav - —VGS=18V
% —VGS=20V ---- 50 4 . fvssfzw
i 1 - F i
r A
0 P 74
0 1 2 3 4 5 6 7 8 9 10 0 —
Drain-Source Voltage, Vys (V) 0 1 2 3 4 5 [ 7 8 9 10
Drain-Source Voltage, Vps (V)
Figure 1. Output Characteristics, Ty = 25°C Figure 2. Output Characteristics, Ty = 150°C
15 - e 12
14 =20V
11
'E 8 I [ SRR RS S A A A A S e Ve
£ [0 O SRS MO RRROON HUSSORPSSRR SSSOS
o 12 Ty = 1752 o //
E e aNiT PP S S S S R
L e it . %
LT ook SEEDR s fid < 8 -
o< — S
g o0 IS U0 0 O S O i = 2 S N
£ 8 wdprsberfoodeend ettt ;
R i iasaaat: § o] tomso0mvoraoy
-] . =759 .g P30 ISSSSORRRON, s SNSRI SOOI SO
g - AR © s = 200A, Vs = 20V
s 5 T B S S —
g 5
£ : 3
E 3 o T
2]
N P SN PRI HVS S S,
0 L 0
0 50 100 150 200 250 300 350 400 450 o 25 50 75 100 125 150 175
Junction Temperature, T, (°C)
Drain-Source Current, Iy (A)
Figure 3. On-Resistance vs. Drain Current Figure 4. On-Resistance vs. Temperature
For Various Temperatures
Ves=V,
400 . g ,ves Vos
[ II/;
350 - 7 7 18
A /.
T | / e 16
-E 00 [ DSSUSENUU S U A S S TJ ................ =
.;r .‘" r.'I 3‘ 14 5= 20MmA
£ 250 ] / >
3 /l /J g 12 s TEmA
£ 200 D e 2 7 ] ’
3 : / Py - oo — — :
e /] £ o
§ 150 ) / ]
= 7 /7 £
i i 06
100 e e /- A
7
04
[-70 0 AN A >
02
0 0
e 2 3 4 5 6 7 B9 10 11 a2 0 25 50 7 100 125 150 175
Gate-Source Voltage, Vs (V) Junction Temerature, T, (°C)
Figure 5. Transfer Characteristic For Various Junction Figure 6. Threshold Voltage vs. Temperature
Temperatures
Revision 0.3 Preliminary P4 of 9

This document is the property of ALPHA POWER SOLUTIONS LIMITED, and not allowed to copy or transformed to other format if not

under the authority approval.



Alph(] B | ACW30QP12MHB
power solutions Silicon Carbide Half-Bridge Module

Typical Performance
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Figure 7. Gate Charge Characteristics Figure 8. Capacitances vs. Drain-Source Voltage
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Typical Performance

-2 -1.8 -1.6 -14 -1.2 -1 0.8 -06 0.4 -0.2 Q -2 -1.8 -186 -1.4 -1.2 -1 -0.8 -0.8 -0.4 -0.2 4]
T — 0 [+]
VG520V TI=2%0C e o —VGS =0V » TI=1500C /
—VGS=-25V » TI=25C £ -50 —VGS =-2.5V » Tl=1500C - 4 50
—VGS=-5V ¢ TI=250C e = —VGS =-S5V TI=1500C 4
z /f -100 z +
et 7 et /- -100
ol s i s s st A = 7
‘é / E 150
5 .'/ -200 s / H i H -
(5] o 4 H H H
8 7 s
5 -250 2 1 200
3 v 3 y
£ -300 £
g / E ///,” -250
Il -350
i
Faw— : - 7/ -300
Ve -400 -/ i
—if 77
i /:/ I~ -450 T / ] i H 1 -350
A A
GRS A0 ot e o B S o e s e s RN R R St S . S ot T 5 s et RO
Drain-Source Voltage, Vs (V) Drain-Source Voltage, Vpg (V)
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Switching Times Definition
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Schematic
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Revision History

Revision Date Major Changes since last revision
Version 0.1 14/05/2020 | First Advance datasheet

Version 0.2 01/06/2020 | Update datasheet with Ri, Ir and Ipss
Version 0.3 25/09/2020 | Update by measurement data
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