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AMS004H12P2C3RA
1200V/4mQ SiC MOSFET Module

1200V/4mQ SiC MOSFE T #i 181

1200V/4AmQ SiC MOSFET Half Bridge Module

i Features

. BRI
Ultra Low Loss

A BIES
High-Frequency Operation

. =i SERE

High Temperature, Humidity, and Bias Operation

o REEROZI
Low Inductive Design
« SHEREE
High current density
o  EMNTCEEFRE
Intergrated NTC temperature sensor
*  REMOSFETHE XMHERE R
Zero Turn-off Tail Current from MOSFET

Rz Application

«  EE#1/ Welding Machine

o RRRIAN#/ Induction Heating

e DC-DC#:#2/ DC-DC Converters
«  [EJHTFES/ UPS Systems

E@ey Key Parameters
Parameter Symbol | Value | Unit
bﬁiﬁ;ﬁﬁ:ﬁ VHozltage Vos 1200 v
3] pry

TRIRET (BkAD lom 480 A

Drain Current (pulsed)

SiBHME
Static Drain-source | Tvj=25°C Robs (on) 4.45 mQ
On Resistance

IR Module Appearance
A
— 4
F B AN Circuit Topology
I_
at,
—
O]
— o—
F—} N
3 H

Z-RZHRE
Thermal resistance junction to Rt 0.295 | KIW
heatsink
FEmmEgE | ST | 411
Turn-on energy T,j=175°C o 4.40
mJ

Xipifseses | 2SC | | 588

f
Turn-off energy Ty=175°C ° 6.12
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ARCHiMEDES AMS004H12P2C3RA
. 1200V/4mQ SiC MOSFET Module
$1%/ Package
452 % /Insulation coordination
Parameter Conditions Symbol Value Unit
A RMS, f = 50Hz, t = 60s VisoL 3.0 kv
Isolation test voltage
A ERLE 2% E A 4a4% (class 1, IEC 61140) ALO
Internal isolation Basic insulation (class 1, IEC 61140) 73
L= UG ERLAER
Creepage distance Terminal to heatsink dereep 115 mm
Mees B 5 T EinF
Creepage distance Terminal to terminal dereep 63 mm
S 8B uh B RUAES
Clearance Terminal to heatsink Oeteer 10.0 mm
=N rls ‘;u.: ‘;u.u
EE'_"IET”ZE Jﬁﬁ%;lﬁﬁ% . dciear 5.0 mm
Clearance Terminal to terminal
T { =3
HRRRES CTI >200
Comparative tracking index
4%{E{E/Characteristic values
. Value .
Parameter Conditions Symbol Unit

Min. Typ. Max.

BRIRS B, i F—ThH

Module Lead Resistance, Terminal to Rpp+ss 0.55 mQ

Chip

SRIFFFXARE ST _ 0

Temperature under switching conditions Tvicon 40 175 C

=

B =z Tui max 175 °C

ij max

x N=N-=3

iR Tstg -40 125 | °C

Storage temperature

2t

25T F 40 80 | N

Mounting force per clamp

Ey

Weight G 40 g
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ARCHIMEDES

AMSO004H12P2C3RA

1200V/4m€Q SiC MOSFET Module

B AHiEE Maximum Ratings

Parameter Conditions Symbol Value Unit
iR — iR Tij=25°C Vos 1200 v
Drain-Source Voltage
TR IR —g0e
Continuous Drain Current Th=80°C Io 240 A
RARET (B - _
Drain Current (pulsed) tp limited by Tyj max lom 480 A
AR - TEAR B R
Gate-Source Voltage Ves 10/+22 v
SR
On-state Gate Voltage Veson +18 v
7S AR B .
Off-state Gate Voltage Ves o S v
BEHEMIE —9Eo Tu=T.
Total Power dissipation T =25°C, T = Ty max Po 508 w
MOSFET H 4% {8/ MOSFET Electrical Characteristic
Value
Parameter Conditions Symbol Unit
Min. Typ. | Max.
N 3 = -
AR o 25 P Ves= 0V, Tyj = 25°C, lp =1mA BVos 1200 \%
Drain-source Breakdown Voltage
TR R AR B IR - - —oko
Zero Gate \VVoltage Drain Current Vos = 1200V, Ves = 0V, Ty = 25°C loss ! mA
— 3 N prcy
HR — R AR IR i Vos = 0V, Vas = -10 to 20V loss 4500 | nA
Gate-Source Leakage Current
iR S E B E - -
Gate Threshold Voltage lo = 60MA, Vos = Ves Vesn 18 23 28 v
A AR AR, B8, PR
= Ves= 0V i .
Gate Threshold Voltage f=IMHz, Ves Ram 188 Q
Tyj = 25°C 4.45
.
\_J'léEEIZH. — — — o,
Static Drain-source On Resistance lo= 240A, Vs = 18V Ty =150°C Rostm 785 m2
Tyj = 175°C 8.85
Eﬁ)\Eﬁ‘?ﬁ\‘ . Ciss 18.9 nkF
Input capacitance Vps = 800V
WiE f = 100KHz Coss 0.75 nF
Output capacitance
H_ Vs = 0V
REMEMEBER
. Crss 0.078 nF
Reverse transfer capacitance
A o =
Coss11%ﬁﬁl:i Vps = 800V, Vas = ov Eoss 288 P-‘]
Coss stored energy
SRR _ _ _
Total Gate Charge Vos =800V, Io= 240A, Ves = -5/+18V Qe 857 nC
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ARCHIMEDES AMS004H12P2C3RA
. 1200V/4mQ SiC MOSFET Module
Ty = 25°C 57
FrBEIRRTE) (Rt Tadl) _
. . . Tv' - :|.50O on
Turn-on delay time (inductive load) ! ¢ taony 5 ns
Ty = 175°C 47
Tyj = 25°C 34
LFEtiE GRMELED
o . == Ty = 150° r
Rise time (inductive load) ! ¢ t 28 ns
Ty = 175°C 29
Ty = 25°C 215
. . Vps = 600V
RUHEIRAIIE CRAMESRZL) i T, = 150°C teot 240 ns
Turn-off delay time (inductive load) Io = 240A Y
Vs = +18/-5V Ty = 175°C 250
Rgon =3.6Q
Rgoff = 3.6Q2 ij =25°C 34
SREEtiEl (B : Ls =25nH
TRERIE] (PSR _ T, = 150°C t 38 ns
Fall time (inductive load) Inductive Load
Tyj = 175°C 39
Ty = 25°C 411
s = L B3 AT B
FiBsEinges (Fhod) T = 150°C Eon 4.22 mJ
Turn-on energy loss per pulse
Ty =175°C 4.40
Ty = 25°C 5.88
et 1= A=} 4= N
XiiFEREE (BhkA) Ty = 150°C Eoif 6.05 mJ
Turn-off energy loss per pulse
Ty = 175°C 6.12
&k — iR E B F514{E/ Body Diode Electrical Characteristic
. Value )
Parameter Conditions Symbol - Unit
Min. Typ. Max.
Ty = 25°C 5.10
EfEFE Isp = 240A, Ves = -5V Ty = 150°C Vsp 4.65 \Y
Forward Voltage
Tvi = 175°C 4.58
Ty = 25°C 15
K a1k & Fafar 1o
Recovered charge Ty =150°C Qr 4.0 nC
Ty =175°C 5.3
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ARCHIMEDES AMS004H12P2C3RA
. 1200V/4mQ SiC MOSFET Module
Tyj = 25°C 74
=0T prary
R ey SR ER 7 Vsp = 600V Tyi = 150°C Irm 150 A
Peak reverse recovery current
ISD = 240A
Ves = -5V Ty = 175°C 175
Rgon = 3.6Q2
’ Ty = 25°C 0.34
Ls =25nH
REBRESFE (ShT) Inductive Load Ty = 150°C Erec 1.39 mJ
Reverse recovery energy
Ty =175°C 1.74
#PH/ Thermal Resistance
Value
Parameter Conditions Symbol Unit
Min. Typ. | Max.
Lh-ARER AR _ *
Thermal resistance junction to heatsink hgrease = 3.4W/(m*K) Rifon 0.295 KW

IR E RB AR E/NTC-Thermistor

o Value Unit

Parameter Conditions Symbol -
Min. Typ. Max.
Az HEE Tare = 25C Ras 5 kQ
Rated resistance
Ruooffi2= Tnre = 100C, Rioo = 493 Q ARIR 5 5 %
Deviation of Rioo
B-1& -
B-value R2 = Ras exp [Basnoo(1/T2-1/(298,15 K))] Bas/100 3480 K
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AMS004H12P2C3RA
1200V/4m€Q SiC MOSFET Module

45 BB R/ Characteristics Diagrams

MR (ED)
Output characteristic (typical)

MR (AR
Output characteristic (typical)

Io = (Vbs) Io =T (Vbs)
Ves =18V Tvi=175°C
480 = 480 2
s s
Ty=25C s Vos=9V O
——— Ty=150C y ——— Vgg=11V ity
_____ - s e = 97,
420 T,=175C Py 420 Vas=13V :/,{.; 7y
Ay — — — Vgs=15V s
sy — Vos=18V FAY
Yy e Ves=20V P4
360 VA 360 2/
s s
v e
7 os '57{/ /
300 /e 300 70/
avs V4
v V24
z v z anf
= 0 77 S 20 /
/s i/
s 4
180 v 180 !,7//
e it
Vés W
' 7
120 /,/ 120 ’/
Ve ¥/
4 y/
60 v 60 7
Y, ;
/
0 0
0 1 2 3 4 0 2 4 6 8
Vps (V) Vos (V)
SiEmpE () S e (#E)
Drain source on-resistance (typical) Drain source on-resistance (typical)
RDS(on) =f (lD) RDS(on) =f (ij)
Vs =18V Vs =18V, Ip = 240A
14 10
— Ty=25C
——— T,=150TC
————— T,;=175C
12 8
10 — 6
g e -
£ T g
0T - - H
E | e I 2
8 L - 4
6 2
4 0
0 60 120 180 240 300 360 420 480 25 50 75 100 125 150 175
Io (A)

Ty ()
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ARCHIMEDES

AMS004H12P2C3RA
1200V/4m€Q SiC MOSFET Module

45 BB R/ Characteristics Diagrams

fREErE (HE)

Transfer characteristic (typical)

BERE (#E)
Gate-source threshold voltage (typical)

Io =f(Vas) Vasth = T (Tyj)
Vps =20V Ip=60mA
480 3
——— Ty=150C
a0| T
25
360
2
300
T )
< 20 515
- ©
>
180
1
120
05
60
0 0
3 8 25 50 75 100 125 150 175

T,; ()

AR E ferh s (B28Y)
Capacitance Characteristic(typical)
Ves= f (Qc)

Vbs = 800V, Ip=240A

AR (#E)

Capacitance Characteristic (#1#Y)
C =1 (Vbs)

Ves= 0V, f=100KHz

20
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0 100 200 300 400 500 600 700
Qg (V)

800

900

100

Cies

——— Coes

_____ Cres

[~

~
~
~
10 —
™
N IS
N ~
AN ™I
T N -
£ ~
o ~
N ~
1 N RN
N ~
s ~
\
\\
\\
~
.
™.
~.
0.1 el
0.05
1 10 100 1000
Vbs (V)

© Hefei ARCHIMEDES Electronic Technology Co., Ltd
Sep, 2025 - Rev. A

www.ac-semi.com




S —
o

ARCHIMEDES

AMS004H12P2C3RA
1200V/4m€Q SiC MOSFET Module

45 BB R/ Characteristics Diagrams

FrkindE (#E)

Switching losses (typical)

E="f(lp)

Vbs = 600V, Reon = 3.6Q, Rooff = 3.6Q,Ves = +18/-5V

FrkinsE (#8)

Switching losses (typical)

E=f(Rg)

o = 240A, Vps = 600V, Ves = +18/-5V

20
Eon» Ty=150"C
————— Eoff, ij=150“C
— —— Eon» Ty=175C
. Eoff» ij=175“C
/|
15 ~
'-‘/,
7
Y
7
- A
3
E 10 /j
w ;
#
5
0
0 60 120 180 240 300 360 420

Io (A)

480

20
——— Eon» Ty=150T
————— Eoff» ij=150°C
——— Eon» Ty=175T
I Eoff, ij=175"C
15
5
E 10
w
5
0
0 3 6 9 12 15

Rg (Q)

IEEsE (R, FZRE,
Forward characteristic (typical), Body Diode

FokiAE (HE), FAITRE,
Switching losses (typical), Body Diode

Iso=f(Vsp) Erec = f (Isp)
Ves = -5V Vs = 600V, Reon = 3.6Q2
480 4
Erecs Tyj=150C
——— T,~150C ——— Erecs Ty=175T
20|77 i~
Ve
'
360 3 /
s
7
//
300
7
s
T z 7
= 240 < > /s
o ur 7
A~
s
180 /
7/
s/
//
120 1 /
7
rd
e
60 s
Py
0 0
0 2 4 6 0 60 120 180 240 300 360 420
Vsp (V) Isp (A)
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ARCHIMEDES

AMS004H12P2C3RA
4B B E R/ Characteristics Diagrams

FrRiaE (B, F2RE

Switching losses (typical), Body Diode

1200V/4m€Q SiC MOSFET Module

RIREELTIEX IGBT, #EaR
Reverse bias safe operating area IGBT, Inverter
Erec=f (RG) Ip=f (VDS)
Isp = 240A, Vbs = 600V Raoft = 3.6Q, Tvi=175°C, Vs = +18/-5V
3 600
Erecr Ty=150C chip
— —— Eree» Ty=175C — — — module
480 T
\
\
\
2 \
\
360 \
£ 3 \\
3 * ‘
\
240 \
1 \\
\
\
120 \
\
\
\
\
0 0
0 3 6 9 12 15 18 0 200 400 600 800 1000 1200 1400
Rg (Q) Vps (V)
BR7S PR TR E R BUAB B FRIRE Y
Transient thermal impedance NTC-Thermistor-temperature characteristic(typical)
Zinn = f(t) R =1 (Tc)
05 200
— ZinH
100
0.1
10
: g
3 x
N
0.01 1
i 1 2 3 4
r[K/IW] 0.0048 | 0.0299 0.1478 0.1015
Ti[s] 0.0012 0.0076 0.0904 2.786
01
0.001 0.05
0.001 0.01 0.1 1 10 50 -50 0 50 100 150 200
t(s) T (T)
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1200V/4m€Q SiC MOSFET Module

3 B4R #ME/ Circuit Diagram
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o
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AMSO004H12P2C3RA

1200V/4m€Q SiC MOSFET Module

$44 R~}/ Package Outlines
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ARCHIMEDES 1200V/4mQ SiC MOSFET Module

HHFRZ{E B/ Module Marking Information

Marking Diagram
AMS004H12P2C3RA = Specific Device
P2CQ25240060010= Lot Traceability
ACP-2 = Package Type

AR 5{# B %14/ Notices and conditions of use

1. FECRIEREE F AR E A
Archimedes reserves the right to change the manual ;

2. AFMPREAOBE—BSA-RNEEIE, IHREONKHEESAREREGER, BRARIEX
LESTSEM~RNERER, MRERERLETE, RASKIEHFM, BHEITXE;
Part of the data provided in this manual is the typical value of the product, the actual factory test data and the
typical value are slightly different, but our company guarantees that these differences will not affect the
normal use of the product, if the product information changes, our company will update the manual in time,
please pay attention at any time;

3. ENAKA~RFETEBE ~RNRXTEE, BNKRATEFRIE RN AATFEMY;
When applying our products, please do not exceed the maximum rating of the product, otherwise our
company can not guarantee the reliability of the product application;

4. FERIEERBT, TEME, BEEMATRRBETE~RETERAE, AR UERRBHIFRERET
Fb AT 7= G
When the product is in use, it is strictly forbidden to touch the product. After power off, it is confirmed that

there is no residual charge and the product has been completely cooled, and it can only be touched under

electrostatic protection measures;
5. ME~=mIFENERRIER, MBEREFSARKR.

Please look for our trademark when purchasing products. If you have any questions, please contact us.
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