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ARCHIMEDES 1200V/3me 3-Level ANPC IGBT Module

ACP-3S |3 = B8 FLANPCi T HE IR
ACP-3S | Type 3-Level ANPC Inverter Module

Lok Features RRIN Module Appearance

o ML= TR
Neutral Point Clamped Three—level Inverter
Module
«  (RERMSE
Low Inductive Layout
*  {ERoson/ & FFXIndE
Low Rps(n) / Low Switching Losses «q
- EEEE

Compact Design RoHS
o HHAER
With Copper Baseplate

~A Application EH ERFR N Circuit Topology
o Z=HFRMA/3-Level-Applications )
» fi#RE/PCS
«  XPHBEZRS:/Solar Applications o—ll:}
°—
XESBHIM2&M3] Key Parameters °_|H} °J|.':
Parameter Symbol | Value | Unit .
AR R E
Drain-Source Voltage Voss 1200 v °_IK} OJE}
TR R o— o—
Continuous Drain Current lox 580 A
RRESIEERR °

Ibrm 1160 A

Drain Repeat Peak Current |

=3E=c] iz T\j=25°C 2.4 #
Static Drain-source Rbs (on) mQ

On Resistance Tyj=150°C 3.8

BRI

[ R 184 | KIW
Thermal resistance thaH 0.18 /

FamEeE | oC | | %%
Turn-on energy T,=150°C 571
mJ
e I R B B
Turn-off energy T,;=150°C 8.18
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i 1200V/3mQ 3-Level ANPC IGBT Module
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ARCHiMEDES AMGO003L12P4C3RD
1200V/3mQ 3-Level ANPC IGBT Module
$J4%&/Package
F1 #5E¥/Insulation coordination
Parameter Conditions Symbol Value Unit
- DC,t=3s 4.2
SO v
Isolation test voltage IS0t
RMS, f = 50Hz, t = 60s 3.2 kv
HRREATA AL cu
Material of module baseplate
A ERLE 2% E A% (class 1, IEC 61140) ALO
Internal isolation Basic insulation (class 1, IEC 61140) 2
Ters BE 5
Creepage distance Gereep >12.7 mm
RSB dciear >12.7 mm
Clearance
RS IR % CTI =600

Comparative tracking index

& 2 4%{E{E/Characteristic values

. Value .

Parameter Conditions Symbol - Unit
Min. Typ. Max.
2L B fE
FRAFBI, FRIR Lsce 39 nH
Stray inductance module
k] B [fF
EERE Tstg -40 125 °C
Storage temperature
RIFFFRHNRESEE _ . 0
Temperature under switching conditions Tion) 40 150 ¢
BE
Weight G 260 g
© Hefei ARCHIMEDES Electronic Technology Co., Ltd www.ac-semi.com
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ARCHIiMEDES 1200V/3m 3-Level ANPC IGBT Module
IGBT/ T1&T4&T5&T6

%+ 3 EAFRE{E/Maximum rated values

Parameter Conditions Symbol Value Unit
SRERR — R ATRE Ty = 25°C Vees 1050 Y
Collector-emitter voltage
MEyE Ay I
LR RE R Th = 80°C, Tyjmax = 175°C lcoc 180 A
Continuous DC collector current
EBRESIEERR o .
Repetitive peak collector current t limited by T max loru 400 A
BFERINE
. . Th =80°C, Tvj= Tyjmax
Total Power dissipation " € Ta=Tu Plot 218 w
iR~ LA Vees +30/-20 %
Gate-emitter peak voltage
4 4%{E{E/Characteristic values
Value
Parameter Conditions Symbol - Unit
Min. Typ. | Max
Tyj = 25°C 131
s A

SR R SRR S lc = 200A, Vee = 15V Ty = 125°C Vot 1.40 v
Collector-emitter saturation voltage

Ty = 150°C 143
gt%ﬁfs?cﬁ voltage lc =1.0mA, Vee = Vee, Ty = 25°C Veen 4.80 \
gﬁ%iﬁge Ve = +15/-8V, Vee = 600V Qs 1460 nC
fiﬁii)ll\t%ziacitance f=1MHz, Ty = 25°C, Vce = 25V, Vee = OV Ces 55.7 nF
f‘ﬁﬁi scitance f=1MHz, T = 25°C, Vce = 25V, Vee = OV Coes 0.98 nF
)Rievrﬂefeﬁtﬁrﬁﬁer capacitance f=1MHz, Ty; = 25°C, Vce = 25V, Vee = OV Cres 0.025 nF
SRR — L SRBIEER - - — 950
Collector-emitter cut-off current Vee = 1050V, Vee = OV, Ty = 25°C loes 200 HA

7~ R N pry
AR — KSR Vee = OV, Ve = 20V, Tyj = 25°C locs 500 | nA
Gate-emitter leakage current
2 — BRI IR HIGBT, Agrease = 3.4W/(M*K) - 0.434 KIW
Thermal resistance, junction to heatsink | Per IGBT, Agrease = 3.4W/(m*K) " '
===
_?i-lﬁl—ﬂ - ij max 175 OC
Vj max
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1200V/3mQ 3-Level ANPC IGBT Module

MOSFET/ M2&M3

F=5 EAFRE{E/Maximum rated values

Parameter Conditions Symbol Value Unit
TR -IRAR B .

Drain-Source Voltage Ty =25°C Vbss 1200 \Y,
IR ER R

Continuous Drain Current lon 580 A
ESRRERBR X .

Continuous Drain Forward Current T =80°C, Tyjmac = 175°C Iooc 360 A
R E SIS ERR - .

Drain Repeat Peak Current tp limited by Tvj max IprRm 1160 A
AR -TREAR

Maximum Gate-Source Voltage Vs max 8l+22 v
BSHREE

+

On-state Gate Voltage Veson 18 v
B AR R I VGs off -4 \4
Off-state Gate Voltage °

BEEMINE

. . Tu= °C, Tvj= Tyj max
Total Power dissipation H=80°C, Ty=Ty Ptot 516 w
< 6 4%{E{E/Characteristic values
Value
Parameter Conditions Symbol - Unit
Min. Typ. | Max.
TR R ER R
Vps = 1200V, Ves = OV, Ty; = 25° .
Zero Gate VVoltage Drain Current s = 1200V, Ves = OV, Ty = 25°C loss 05 mA
3 NERT
gt%_sé}frt};é'ﬁjef’k';;e Current Vbs = 0V, Ves = 18V, Ty; = 25°C less 500 nA
gﬁliﬁjii'i Voltage Io = 140mA, Vps = Ves, Tyj = 25°C Vestn 2.9 v
Ty = 25°C 2.4

.

\_J'léEEFH — — — o,

Static Drain-source On Resistance lo= 240A, Vs = 18V Ty =125°C Rose 34 m@

Ty = 150°C 3.8

iﬁ)\Eﬁ,:’_& . Ciss 28.4 nF
Input capacitance

MLHBA

Output capacitance f = 100KHz, Tj = 25°C, Vos = 1000V Coss 1.28 nF
REfERBE Vac =25mV Ves = 0V

Reverse transfer capacitance Crs 0.06 nF
CossTrfi#gE S Eoss 0.95 mJ
Coss stores energy '

SR AR L e

Total Gate Charge Qo 1090 nc
=T, Vbs =800V, Ip=240A, Vgs = +18/-4V

- ERTeT
Gate-Drain Charge Qs 220 nc

© Hefei ARCHIMEDES Electronic Technology Co., Ltd

Jul, 2025 — Rev.A

www.ac-semi.com




—
o

P AMGO003L12P4C3RD
ARCHIiMEDES 1200V/3m 3-Level ANPC IGBT Module

MR- FEAR E T
470 nC
Gate-source Charge Qs
3]
PIaBHRlE f= 1MHz Roint 05 Q
Internal Gate Resistance
Ty = 25°C 90
FrBEIRRTE) (Rt Tadl) _
. : . Ty = 125° 85 ns
Turn-on delay time (inductive load) ! ¢ taton
Ty =150°C 83
Ty = 25°C 49
EFedE R SR -
R . = Ty = 125° r 46 ns
Rise time (inductive load) ! c t
Ty =150°C 44
Ty = 25°C 320
Vs = 600V
SEHTIEIRATE] (BRI faEk) -
. . . =240A Ty = 125° o 360 ns
Turn-off delay time (inductive load) lo =240 ! c Lttt
Vs = +18/-4V
Ran = 4.70 Ty =150°C 380
Rgoﬁ =4.7Q
Ty = 25°C 85
Cge=10nF
TRERTE] (ML) Ls = 15nH Ty = 125°C . 97 ns
Fall time (inductive load) Inductive Load
Ty =150°C 100
Ty = 25°C 6.49
Fi@ERaeE (Bhkd) T = 125°C Eon 6.26 mJ
Turn-on energy loss per pulse ! '
Ty =150°C 5.71
Ty = 25°C 6.75
XUTIRAEALR (Fhom) Ty = 125°C Eor 783 3
Turn-off energy loss per pulse ! '
Ty =150°C 8.18
4 — B ER AN HNIGBT, Agrease = 3.4W/(M*K) Ruur 0.184 KIW
Thermal resistance, junction to heatsink | Per IGBT, Agrease = 3.4W/(m*K) ’
=Ry — /= -N=|
RefEin Tvj max 175 °C
ij max
© Hefei ARCHIMEDES Electronic Technology Co., Ltd www.ac-semi.com
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ARCHIiMEDES 1200V/3m 3-Level ANPC IGBT Module

Body Diode/ M2&M3
*=7 B AEREME/Maximum rated values

Parameter Conditions Symbol Value Unit

F_IREERERER
Body Diode forward direct current

Th= SOOC, Tvimax = 175°C, Ves = -4V Isp 95 A

& 8 4FfiE{E/Characteristic values

. Value .
Parameter Conditions Symbol - Unit
Min. Typ. Max.
Ty = 25°C 3.80
gr?v?fi/oltage Isp = 240A, Vs = -4V Ty = 125°C Vsp 3.44 Vv
Tyj = 150°C 3.36
Ty = 25°C 2.5
K [5)1% & BB fo 1o
Recovered charge T =125°C Qr 33 nC
Voo = 600V Ty = 150°C 3.8
lsp = 240A T, = 25°C 90
Ves = -4V
a1l 52 pry
}iI“J Vk—gllE{EEE.uu. Rgon = 4.7Q ij =125°C lrm 125 A
Peak reverse recovery current
Cge=10nF
Ls = 15nH Tyj = 150°C 130
Inductive Load Ty = 25°C 0.88
R RS 157 Ty = 125°C Erec 1.97 mJ
Reverse recovery energy
Tyj = 150°C 2.34
Diode/ D1&D4
£ 9 BAFREE/Maximum rated values
Parameter Conditions Symbol Value Unit
REESIEERE .
Repetitive peak reverse voltage Ty=25°C VRRM 1200 v
EEIEEERER omo T
Continuous DC forward current Th = 80°C, Tyjmax = 175°C IF 268 A
BREMINE —80°C Tu=T.
Total Power dissipation Th = 80°C, Tu= T max Prot 340 w
EEESIEERR -
Repetitive peak forward current t limited by Ty max IFRM 600 A
© Hefei ARCHIMEDES Electronic Technology Co., Ltd www.ac-semi.com
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1200V/3mQ 3-Level ANPC IGBT Module

& 10 4¥{E{E/Characteristic values

o Value .
Parameter Conditions Symbol - Unit
Min. Typ. Max.
Tyj = 25°C 1.50
ERRE IF = 300A, Vet = 0V Tyi = 125°C Ve 1.45 \%
Forward voltage
Ty = 150°C 1.43
2h— B ER AR HNMZHRE, Agrease = 3.4W/(M*K)
Thermal resistance, junction to heatsink | Per diode, Agrease = 3.4W/(m*K) R 0280 KW
=
Br=Zam Tvj max 175 °C
ij max
Diode/ D5&D6
# 11 BRAEREME/Maximum rated values
Parameter Conditions Symbol Value Unit
REEEIEERE .
Repetitive peak reverse voltage Ty =25°C VRRM 1200 v
ESERERER o s
Continuous DC forward current Th=80°C, Tyjmax = 175°C Ir 185 A
EFEHITNE
Th= °C, Tvj= Tvjmax
Total Power dissipation H=80°C, Ty=Tyme Ptot 212 w
EEEESIEEBER .
Repetitive peak forward current t limited by Tyj max IFRm 400 A
% 12 4$¥{E{E/Characteristic values
. Value .
Parameter Conditions Symbol - Unit
Min. Typ. Max
Tyi = 25°C 1.50
M [E I = 200A, Voe = OV T = 125°C Ve 1.45 v
Forward voltage
Ty = 150°C 1.43
5 —HUASE A HMZIRE, Agrease = 3.4W/(M*K)
Thermal resistance, junction to heatsink | Per diode, Agrease = 3.4W/(m*K) Ruus 0349 KW
=
BX [5)Z0/m ij max 175 °C
ij max

© Hefei ARCHIMEDES Electronic Technology Co., Ltd
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ARCHIiMEDES 1200V/3m 3-Level ANPC IGBT Module

TS B R EFAE R BH/NTC-Thermistor
% 13 4%H{E{E/Characteristic values

Parameter Conditions Symbol Value Unit

Az EE Trre =25 T Ros 5 kQ

Rated resistance

Ruooffi 2= Tare = 100 T, Rioo = 493 Q ARIR 45 %

Deviation of Rioo

4, 2z

RAIE Trre =25 T P2s 20.0 mw

Power dissipation

B-& _

B-value R2 = R2s exp[Basis0(1/T2-1/(298,15 K))] Bos/so 3375 K

B-& _

B-value R2 = R2s exp[Ba2s/o0(1/T2-1/(298,15 K))] Bas/100 3433 K
© Hefei ARCHIMEDES Electronic Technology Co., Ltd www.ac-semi.com
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45 BB R/ Characteristics Diagrams

MR (A | IGBT (TUT4/TS/T6) W (R | IGBT(TLTA/TS/TE)
Output characteristic (typical), IGBT(T1/T4/T5/T6) Output characteristic field (typical), IGBT(T1/T4/T5/T6)
lc =f(Vce) lc =T (Vce)
Vee = 15V Tyj=150°C
400 400 T
= Vae=9V it !
——— T,=125TC ——— Vee=11V il
_____ I ———— Vge=13V il
— — — Vge=15V il
—— Vee=17V rr/
I Vge=19V ,fiI,! /
300 300 i
,:'IT/,/ /
,;fllf /
it
i/
i/
< 200 < 200
100 100
0
0 . 25 00 1 2 3 4
Ve (V) Vee (V)
l HAh 7 = N
fiﬁ#ﬁf 3 h( #R) ,_IGBT_(TlI/TlﬁlC/;'II'BS_I/_T_(rSi o B AR, IGBT(TL/TAITSITO)
| raln? (e\; c )aracterlstlc (typical), ( ) Transient thermal impedance, IGBT(T1/T4/T5/T6)
c= GE _
Ve = 20V Ziw = (1)
400 0.5
i= ZthaH
——— Ty=125TC
300 01
% 200 %
- N
0.01
100
0 0.001
4 10 0.001 0.01 0.1 1 10 50
t(S)
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1200V/3mQQ 3-Level ANPC IGBT Module

(8) 45{E& B EFR/Characteristics Diagrams

W4 (#8) | MOSFET(M2/M3)
Output characteristic (typical), MOSFET(M2/M3)

WY (#AR) | MOSFET(M2/M3)
Output characteristic (typical), MOSFET(M2/M3)

Io = (Vbs) Io =f (Vbs)
Ves =18V Tvi=150°C
480 480
Tyj=25C /
——— Ty=125¢C // L
w0| =" Ty=150C Ay
s
i
S
360 A 360
s
s
/ 4
300 ; ‘/
/
.
- s _
< 20 e < 240
= /s -
/)
/s
180 s
/s
/v
120 //[ / 120
v
Ve
60 /9‘
4/‘
74
0 0
0 04 08 12 16 2 » 0 1 2 3 2 s
Vps (V) Vs (V)

Tm-IFBA e (B3)  MOSFET(M2/M3)
Drain-source On Resistance (typical), MOSFET(M2/M3)

TRIFBASHEE (B3)  MOSFET(M2/M3)
Drain-source On Resistance (typical), MOSFET(M2/M3)

RDS (on) = f (lD) RDs(cn) =f (ij)
Ves =18V Io = 240A
5 5
T=25°C Vas=18V
——— Ty=125T
————— T,;=150C
4
4 -
_______________________ 3
a a
E E
53 B
2
2
1
1 0
0 120 240 360 480 0 25 50 75 100 125 150
Ip (A) T (T)
© Hefei ARCHIMEDES Electronic Technology Co., Ltd WWW.ac-semi.com
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ARCHIMEDES AMGO003L12P4C3RD
) 1200V/3mQ 3-Level ANPC IGBT Module
(8) 45{E& B EFR/Characteristics Diagrams
fRiFE (A | MOSFET(M2/M3) W-ESERE (88)  MOSFET(M2/M3)
Transfer characteristic (typical) , MOSFET(M2/M3) Gate-source threshold voltage(typical), MOSFET(M2/M3)
Io=f (Vos) Vst = f (Tvj)
Vps = 20V Ves= Vps, Ip=140mA
480 3
Tyj=25TC Ip=140mA
——— T,=125C
————— Ty=150C
28
360
2.6
z E)
5n 240 £
- s
2.4
120
22
0 2
0 2 4 8 25 50 75 100 125 150
Vgs (V) T, (C)
IFE4FE (88) | Body Diode (M2/M3) FE4FE (88) | Body Diode (M2/M3)
Forward characteristic (typical), Body Diode (M2/M3) Forward characteristic (typical), Body Diode (M2/M3)
Isp = f (Vsp) Vsp = (Ty))
Tvi=25°C Isp = 240A
480 7 5
Ves=-4V | ! i Vgs=-4V
——— Vgs=aV | /| ——— Vgs=-3V
————— Vgs=0V " —-—-— Vgs=0V
R Vgs=15V ” i Vgs=15V
I Vgs=18V | /; I Vgs=18V
i! 4
H
360 "
i
if
il
if
if =
< if z
o 240 i a
2 i >
i
] 2
i
:I:f
i
120 a
i
l] 1 P omoy
"’ .._---—--—--——--—--—--_—_—,:::.:::‘.‘.::‘.‘.'I::.—_':::::.-:::.‘:.‘::::.—_".‘..‘Z ------- =T
i R
i
/
0 £ 0
-1 0 1 4 5 25 50 75 100 125 150
T, (C)
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1200V/3mQQ 3-Level ANPC IGBT Module

(8) 45{E& B EFR/Characteristics Diagrams

T (HE), MOSFET(M2/M3)
Switching losses (typical), , MOSFET(M2/M3)
E="f(lp)

Vbs = 600V, Reon=4.7Q, Raoff =4.7€2, Cas = 10nF,Ves = +18/-4V

E = (Ro)

Frxi5fE (#E), MOSFET(M2/M3)
Switching losses (typical), , MOSFET(M2/M3)

Vps = 600V, Ip = 240A, Ces = 10nF,Ves = +18/-4V

25

——— Eon» Ty=125C
_____ Eoff, ij=125°C
——— Eqn» Ty=150C
e ngf, ij=150nC
20
15 .
A
_
£ i
w _.;/'

10

0 120 240

Ib (A)

360

480

30

20

Eons Tyj=125C
————— Eof» Tyj=125°C A
——— Eon» Ty=150T V4
25 I Eorfs ij=150"C //

0 4 8
Rq (Q)

FrxinFE (HR) KZiREM2/M3)
Switching losses (typical), Body Diode(M2/M3)
Erec = f (|SD)

Vbs = 600V, Reon =4.7Q, Ces = 10nF

FrxkingE (B8 R ZRE(M2/M3)
Switching losses (typical), Body Diode(M2/M3)
Erec = f (RG)

Vbs = 600V, Isp = 240A, Css = 10nF

5

5
— Erecr Ty=1257T Erec: Tyj=125°C
——— Erecs Ty=150T s ——— Erec» Ty=150C
/
/
/
4 /s 4
e
s
s
/s
/
7
3 e 3
/
5 / 3
E / E
/
w / w
2 // 2
/s
/7
s
s
/
1 // 1
e
s
0 0
0 120 240 360 480 0 4 8 12 16
Isp (A) Rs (Q)
© Hefei ARCHIMEDES Electronic Technology Co., Ltd www.ac-semi.com
Jul, 2025 - Rev.Preliminary 13




—

o

ARCHIMEDES AMGO003L12P4C3RD
. 1200V/3mQ 3-Level ANPC IGBT Module
(8) 45{E& B EFR/Characteristics Diagrams
RIERETIIEX, MOSFET(M2/M3) BRZSHPEHT, MOSFET(M2/M3)
Reverse bias safe operating area, MOSFET(M2/M3) Transient thermal impedance, MOSFET(M2/M3)
Io = (Vbs) ZiiH = f(t)
600 0.2
chip Z
— — — module J
0.1
480 T
Roor=4.7Q \\
ij=1 50C \
\
360 \\ N
B \\ Nﬁ 0.01
240 \
|
|
]
\
120 |
|
\
\
\
0 0.001
0 200 400 600 800 1000 1200 1400 0.001 0.01 0.1 1 10 50
Vs (V) t(S)
EEfFE (BR), ZiRE(D1/D4) EEFFE (B8R, Z R & (D5/D6)
Forward characteristic (typical), Diode(D1/D4) Forward characteristic (typical), Diode(D5/D6)
IF=1(VF) le=1(VF)
600 400
——— T,=125C : ——— T,=125C
500
300
400
gu_ 300 gm 200
200
100
100
0 0
0 2.5 0 K 25
© Hefei ARCHIMEDES Electronic Technology Co., Ltd
Jul, 2025 - Rev.A 14

www.ac-semi.com




S —
o

ARCHIMEDES

AMGO003L12P4C3RD

1200V/3m€ 3-Level ANPC IGBT Module

(&) 45{E& B EFR/Characteristics Diagrams

BR7AS PRI, & (DL/D4) BR7S#PEYT, —#RE(D5/D6)
Transient thermal impedance, Diode (D1/D4) Transient thermal impedance, Diode (D5/D6)
ZtH = f(t) ZthH = f(t)
0.5 05
Ztngn ZthoH
0.1 0.1
0.01 0.01
0.001 0.001
0.001 0.01 0.1 1 10 50 0.001 0.01 0.1 1 10 50
t(S) t(s)
TR E R EAS B PRIRE T
NTC-Thermistor-temperature characteristic(typical)
R =f(Tc)
200
100
10
g
«
1
0.1
0.05
-50 0 50 100 150 200
Te(T)
© Hefei ARCHIMEDES Electronic Technology Co., Ltd www.ac-semi.com
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B 25 +R$ME / Circuit Diagram

DC+ 1~-4

5 Gl °—'(} T1/DI

6 El o=—

7 G5 o—lg}TS/DS OJI'—} M2

8§ E5 o— 23520—

o X12526

9~14 N o————y 0 AC 31~37

15 G6 o—(}Tﬁ/Dﬁ 30(130_||H} M3

16 E6 0=

2983 0—
o X227728

17 G4 o—J\ &ET4ps 38THI

18 E4
39 TH2

DC-
19~22
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#4& R~F / Package Outlines
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(.’——‘ AMGO003L12P4C3RD
ARCHIMEDES 1200V/3mQ 3-Level ANPC IGBT Module

BIREREZ{S B/ Module Marking Information

Marking Diagram
AMGO003L12P4C3RD = Specific Device
P4CQ22420010001 = Lot Traceability
ACP-3S = 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. AFMPRENBUE—IS A RARE, IRETKHERESAREREER, BERARIEX
LERITAEM~RMEEFER, WRFRERLXETE, RASKNEHFM, 1B XE;
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~EGRMETNERBE RS XEEME, BNKATERIE” RN AIATEM;
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. FERIEERET, TR, EEERATRRBETE~RET2RAE, A AIUERFARBIHIFERT
fb Al 7= o
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. ML~=@IFENERAIER, MEREFSARKR.

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