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ACP-3S = HFANPCHEER
ACP-3S 3-Level ANPC Module

i Features
o AN =HEFANPCHEIR
Split 3-Level ANPC Module
o T EflEasy 3B Plus¥ii
The First Easy 3B Plus Package
o RERAE
Low Inductive Layout
° RV cesal IR FF K 3515
Low Vcesat / Low Switching Losses
o RXETEBEERSD
Low Turn-off Voltage Stress
o EER
With Copper Baseplate
7 FA Application

o fi#gE/PCS
o SE{RIFETTEE/Solar Inverter

XESH[T2&T3/D2&D3] Key Parameters
Parameter Symbol | Value | Unit
SR — L HREBEE

V,
Collector-emitter voltage CFS 1200 v
EEERRERER
Continuous DC collector current | <" 1000 | A
SHBRESEERR
|
Repetitive peak collector current CRM 2000 A
/.% EE. *& - k Ed' *& ij:25°C 1.81
L@*u EE.E *V CEsat Vv
Collector-Emitter —1oE0
saturation voltage Ty=125°C 2.20
IGBTZ5 — T #4FH
IGBT thermal resistance Rune 0032 | KW
Diodest — F#AM
. o R .

Diode thermal resistance me | 0.044 | KW
FEmEE | o | | 10
Turn-on energy T,=125°C 212

mJ
cuppegeg | oC | | 2T
Turn-off energy T =125°C 34.4

*Terminal to Terminal Data

IR Module Appearance
FE ERFREN Circuit Topology

B J:Q}_,Jf} O
¢

r l_gﬁ—l
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AMGI1KOL12P5H7RB
$J4%&/Package
F1 #5E¥/Insulation coordination
Parameter Conditions Symbol Value Unit
. DC, t=3s 6.0
i B v
Isolation test voltage IS0t
RMS, f =50Hz, t = 60s 4.2 kv
R EAR PR cu
Material of module baseplate
A ERLE 2% E A% (class 1, IEC 61140) ALO
Internal isolation Basic insulation (class 1, IEC 61140) 2
ey
HEEEEEFE:' . dCreep >14.0 mm
Creepage distance
= S ek
EE_"IET”ZE dciear >9.85 mm
Clearance
AR IRIEH CTI =600
Comparative tracking index -
% 2 4$¥{E{E/Characteristic values
. Value .
Parameter Conditions Symbol i T Y Unit
in. yp. ax.
FRIER R, RRER
Stray inductance module Lsce 30 nH
BERE Tst -40 125 °C
Storage temperature 5
RIFFFRHNRESEE _ . 0
Temperature under switching conditions Tion) 40 150 ¢
BE
Weight G 360 g
© Hefei ARCHIMEDES Electronic Technology Co., Ltd www.ac-semi.com
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IGBT/ T2&T3
F* 3 BRAFEME/ Maximum rated values
Parameter Conditions Symbol Value Unit
SRR — L AT Ty =25°C Vces 1200 v
Collector-emitter voltage
Mg g
EGSRRRERE R Th = 80°C, Tyjmax = 175°C leoc 723 A
Continuous DC collector current
ERRESIEEER - _
Repetitive peak collector current t limited by Ty max o 2000 A
BFERINE
. . Tu= °C, Tvj= Tyj max
Total Power dissipation H=80°C, Ty= Ty Pot 1250 w
R — R 5HR R E Vess 20 v
Gate-emitter peak voltage
= 4 %H{E{E/Characteristic values
Value
Parameter Conditions Symbol - Unit
Min. Typ. | Max
85 70 -2 SR O FER 3 3 Ty=25%C 181
Collect it turati It lc = 1000A, Vee = 15V VcE(sat) Vv
ollector-emitter saturation voltage T, = 125°C 220
'fﬂf?ﬁ&aﬁ voltage lc = 10MA, Vee = Veg, Ty = 25°C Veew | 40 | 48 | 60 | V
gﬁ%ighffge Ve = +15/-8V, Vee = 600V Qo 7375 nC
ﬂ)}l}fﬁm tance f=1MHz, Tyj = 25°C, Vee = 25V, Vee = OV Cies 121.2 nF
ﬁfﬁim tance f=1MHz, Tyj = 25°C, Vce = 25V, Vae = 0V Coes 33 nF
}Iivrﬂefeﬁ?rﬁﬁer capacitance f=1MHz, Ty = 25°C, Vee = 25V, Vee = 0V Cre 1.05 nF
SRR — R STRBILE IR
Vce = 1200V, Vee = 0V, Tyj = 25°
Collector-emitter cut-off current cF 00V, Vee = 0V, Ty = 25°C loes 500 RA
BT 32
gt%—erﬁi{%ﬁggturrem Vee = 0V, Vee =20V, Ty = 25°C loes 1000 nA
FHBIERAE (RME) Ty =25°C o 174 "
Turn-on delay time (inductive load) T, = 125°C 152
Vce = 650V — 950
I (RIS i Tv=25°C : 6
Rise time (inductive load) lc = 400A ' ns
Tyj = 125°C 72
Vee = +15/-8V
SEUFIERETIE) (RS Rom = 3.30 Ty =25°C o 1050 ~
Turn-off delay time (inductive load) Rooff = 5.1Q Ty = 125°C 1180
Coe= 10nF S 20
TRERTE] (RS Ls = 40nH = . s
Fall time (inductive load) _ 19£0,
Inductive Load Ty=125°C 115
FEEIREE (Ehoh) (Reon, Reoft, Cce A T2-1/ Ty =25°C 195
N Eon mJ
Turn- | | - - Y o
urn-on energy loss per pulse T2-2/T3-1/T3-23K &) iz & ) Ty = 125°C 21.2
XimFEREE (Bhkod) Ty=25°C e 29.7 .
Turn-off energy loss per pulse T, = 125°C 34.4
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(4£) 43{E{E/ Characteristic values
o Value )
Parameter Conditions Symbol i - "y Unit
in. yp. ax
rE =
4] n,mlﬁ o Rinic 0.032 K/W
Thermal resistance, junction to case
2= — B SE I =2 = *
= ﬁfl,m%ﬁ_,mﬁﬂ _ FTIGBT, Agrease = 3.3W/(m*K) Rincn 0.044 K/W
Thermal resistance, case to heatsink Per IGBT, \grease = 3.3W/(m*K)
=]
Ei=ZRm Tvj max 175 °C
ij max
Diode/ D2&D3
#5 BRAFEME/ Maximum rated values
Parameter Conditions Symbol Value Unit
&EE.Em%{EEEE Ty =25°C VRRM 1200 \Y
Repetitive peak reverse voltage
EHIEEERBR
R Tu= °C, Tvjmax = 175°
Continuous DC forward current H=80°C, Ty 75°C Ie 490 A
BEHEMIE —R0°C Tz T
Total Power dissipation T = 80°C, Ty = Tvjmax Plot 730 W
EEESIEERR o _
Repetitive peak forward current to limited by T max Ie 1200 A
%% 6 4F{E{E/Characteristic values
. Value )
Parameter Conditions Symbol i T Y Unit
in. yp. ax
Ty =25°C 1.47
FEO R’?ﬁ ace IF = 600A, Ve = 0V Ve v
g Ty = 125°C 1.70
R a1 G BtiE] Vr= 650V Ty=25°C o 42 N
Reverse recovery time I = 400A ij =125°C 43
VGE =-8V = o
R g BT ) T =25°C 100
Peak reverse recovery current Roon =3.3Q law A
Coe= 10nF Ty = 125°C 101
B e B i Ls = 40nH Ty =25°C o 2.9 C
Recovered charge Inductive Load T, = 125°C 3.1
(RGUH\ CGE7'7T2-1/ T 25°C 0 78
=il =¥ =S vj = .
’Fi vmer");“f:é”ot ir ( ‘;ﬂj:’q“) T2-2/T3-1/T3-238 3 B2 &) Erec mJ
y energy Ty = 125°C 0.81
=
- "‘"“Fﬂ. L Rihic 0.063 K/W
Thermal resistance, junction to case
7 —BUASE AR HNIGBT, Agrease = 3.3W/(M*K)
Thermal resistance, case to heatsink Per IGBT, Agrease = 3.3W/(m*K) Runcr 0.067 KW
B = 28 i ) o
TVj max 175 C
ij max
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AMGI1KOL12P5H7RB
IGBT/ T1&T4&T5&T6
£ 7 BAEEME/ Maximum rated values
Parameter Conditions Symbol Value Unit
SRELAR — K AR Ty =25°C Vees 1100 v
Collector-emitter voltage
MEE AR
LSRR E R R Th = 80°C, Tyjmax = 175°C leoc 432 A
Continuous DC collector current
EHRETIERR . |
Repetitive peak collector current to limited by T max lcaw 1200 A
BENIE
. . Tu= °C, Tvj= Tyj max
Total Power dissipation H=80°C, Ty=Ty Pot 562 w
4R — % e Vere 220 v
Gate-emitter peak voltage
%% 8 4F{E{H/Characteristic values
Value
Parameter Conditions Symbol - Unit
Min. Typ. | Max

S A& SRR E 3 _ Ty=25%C 1.48
Collect it turati It lc=600A, Vee = 15V VcE(sat) Vv

ollector-emitter saturation voltage Ty = 125°C 1.69
gﬁ%fﬁ:ﬁ?&% voltage lc = 3.0mA, Vge = Vcg, Ty = 25°C Ve 3.3 4.1 4.9 Vv
gﬁﬁ‘]ﬁge Vee = +15/-8V, Vce = 600V Qe 1560 nC
f%ﬁa"jacitame f= IMHz, Ty=25°C, Vee =25V, Vee =0V |  Cis 54.6 nF
f)ﬁnfu?cz citance f= 1MHz, Ty = 25°C, Vce = 25V, Ve = OV Coss 0.85 nF
R&evrajefﬁjr?rﬁer capacitance f=1MHz, Ty; = 25°C, Vce = 25V, Vee = 0V Cres 0.15 nF

Ty : R
SREER kgf*&ﬁ”ﬁ”“ Vee = 1100V, Vee = 0V, Ty = 25°C lces 100 pA
Collector-emitter cut-off current
B Y S
Wi — & SRR Vee = 0V, Vee = 20V, Ty = 25°C lees 500 nA
Gate-emitter leakage current
&E—FHE
Thermal resistance, junction to case Rtnic 0.085 KW
RS AE BNIGBT, Agrease = 3.3W/(m*K) Ruch 0.084 KW
Thermal resistance, case to heatsink Per IGBT, \grease = 3.3W/(m*K) t '
S Tyj 175 °C
ij max vimex
Diode/ D1&D4&D5&D6
£ 9 BAFREE/Maximum rated values
Parameter Conditions Symbol Value Unit
=] & o

R = E S IRER & Ty =25°C VRRM 1200 v
Repetitive peak reverse voltage
EEIEEERER — Q00 1750
Continuous DC forward current Th=80°C, Tume = 175°C IF 420 A
BRENIE —R0°C Tz T
Total Power dissipation T = 80°C, T = T max Prot 576 w
EEESIEERR - _
Repetitive peak forward current tp limited by T max IFRM 720 A
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% 10 4H{E{E/Characteristic values
Value
Parameter Conditions Symbol - Unit
Min. Typ. Max.
Ty = 25°C 1.05
|I:Eo :?V';%éfv ot IF = 360A, Voe = OV Ve v
g Ty = 125°C 1.10
ik Rinc 0.088 KIW
Thermal resistance, junction to case '
=B SRR HIGBT, Agrease = 3.3W/(M*K) RincH 0.077 K/W
Thermal resistance, case to heatsink Per IGBT, Agrease = 3.3W/(m*K) '
RioZhm
Toi Tvj max 175 °C
Vj max
Diode/ D7&D8&D9&D10
F 11 BAEREE/Maximum rated values
Parameter Conditions Symbol Value Unit
& FETJE.EﬂI%{E FaE Ty =25°C VRrRM 1200 \Y%
Repetitive peak reverse voltage
EFIEEBERBER
. Th= °C, Tyjmax = 175°
Continuous DC forward current H=80°C, T 75°C Ie 25 A
BFERIINE
.. . Th= °C, Tvj= Tyjmax
Total Power dissipation H=80°C, Tu=Ty Plot 86 W
EEESIEERR -
Repetitive peak forward current to limited by Ty max IFRm 60 A
3 12 4H{E{E/Characteristic values
Value
Parameter Conditions Symbol - Unit
Min. Typ. | Max.
Ty =25°C 3.07
EOF?VZEI”EIOHEI e Ir = 30A, Vee = 0V A \
g Ty = 125°C 211
& — A I Rthc 0.863 K/W
Thermal resistance, junction to case
KEASRRE B|/MGBT, Agrease = 3.3W/(m*K) Rincn 0.154 K/W
Thermal resistance, case to heatsink Per IGBT, Agrease = 3.3W/(m*K) ]
==/ =N=|
fﬁ’” - Toj max 175 °C
Vj max
Diode/ D11&D12
BXIF aximum rated values
* 13 BABEEM ted val
Parameter Conditions Symbol Value Unit
& rﬂﬁ_ﬁmi{ﬁ FaE Tyj = 25°C VRRM 1200 \Y
Repetitive peak reverse voltage
EHIEEERER = R0°C Tu . = 1750
Continuous DC forward current T = 80°C, Tuimax = 175°C Ie 100 A
BFERIINE —R0°C T = T
Total Power dissipation Th = 80°C, Tu= Toj max Prot 213 w
EEESIEERR -
Repetitive peak forward current to limited by T max IFRm 120 A
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3 14 4¥{E{E/Characteristic values
. Value )
Parameter Conditions Symbol - Unit
Min. Typ. Max.
Ty =25°C 3.07
|I:Eo :?V';%éfv ot IF = 60A, Vo = OV Ve Vv
g Ty = 125°C 211
fi— A . Riwc 0.367 KIW
Thermal resistance, junction to case
F—HUASEAME B|MIGBT, Agrease = 3.3W/(m*K)
Thermal resistance, case to heatsink Per IGBT, Agrease = 3.3W/(m*K) Rurcr 0.078 KW
=k—y N=|
Eiﬁ%”m ij max 175 °C
ij max
TR RS PE/NTC-Thermistor
3 15 4¥{E{E/Characteristic values
Parameter Conditions Symbol Value Unit
e Tnte =25 T Ros 5 kQ
Rated resistance
RuoffiZ Twre = 100 <, Rioo = 493 Q ARIR 45 %
Deviation of Rigo
4, 2z
REIDE Tntc =25 T P2s 20.0 mw
Power dissipation
B-1& _
B-value R2 = Ras exp[Bassso(1/T2-1/(298,15 K))] Bas/s0 3375 K
B-& _
B-value R2 = R2s exp[Bas/o0(1/T2-1/(298,15 K))] Bas/100 3433 K
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45 BB R/ Characteristics Diagrams

HWbrE (R | IGBT (T2/T3), 5358
Output characteristic (typical), IGBT(T2/T3), Inverter

W (R | IGBT(T2/T3), 2588
Output characteristic field (typical), IGBT(T2/T3), Inverter

lc=f(Vcg) lc =T (Vce)
Vee = 15V Tv=125°C
2000 2000 T/
V=11V 7 //'
——— Ty,=125C ——— Vee=13V i
————— Vee=15V 7
—_— Vee=17V / /C/
1500 1500
g 1000 < 1000
© ©
500 500
0 0
0 1 2 3 4 0 1 2 3 4
Vee (V) Vee (V)

REFEE (B8 | IGBT(T2/T3), T
Transfer characteristic (typical), IGBT(T2/T3), Inverter

FrRifiaE (BB | IGBT(T2/T3), 38
Switching losses (typical), IGBT(T2/T3), Inverter

lc =1 (Vce) E="1(lc)
Vce = 20V Vce =650V, Reon =3.3Q, Reoff =5.1Q, Cee= 10nF,Vee = +15/-8V
2000 100
T,=25C Eons Twj=257C
———Ty=t25c| 4l | |7 Eort» Ty=25C
——— Eon» Ty=1257C
— Eoff, ij=1250C
80
1500
60
- 5
2 1000 E
o w
40
500
20
0 0
3 45 9 0 200 400 600 800
Vee (V) Ic (A)
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(8) 45{E& B EFR/Characteristics Diagrams

FEkiFE (B8 | IGBT(T2/T3), 38
Switching losses (typical), IGBT(T2/T3), Inverter

E = (Ro)

EE4FE (R), Z#RE(D2/D3)
Forward characteristic (typical), Diode(D2/D3)

lF=f(VF
lc= 400A, Vce = 650V, Vce = +15/-8V (V)
75 1200
Eon» Tyj=257C
————— Eomr Ty=25C ——— T,=125¢C
——— Eon» Ty=125T
_— Eoft» Ty=125T
60
900
45
;‘ —_—
E < 600
w <z
30
300
15
0 0
0 5 10 15 20 0 1 2 3 4

Rg (Q)

Ve (V)

FrX#FE (BA), —#RE(D2/D3)

Switching losses (typical), Diode(D2/D3)

FrEisE (818, & (D2/D3)
Switching losses (typical), Diode(D2/D3)

Erec =T (IF) Erec =f(Rc)
Vce = 650V, Reon = 3.3Q, Cee= 10nF Ir = 400A, Vce = 650V
1 1.5
——— Ereer Ty=25°C Erecr Ty=25C
— — — Erecr Ty=1257C ——— Erecr Tyj=125TC
0.8 1.2
0.6 0.9
0.4 0.6
0.2 0.3
0 0
0 200 400 600 800 0 2 6 8 10
I (A) Rc (@)
© Hefei ARCHIMEDES Electronic Technology Co., Ltd WWW.ac-semi.com
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(8) 45{E& B EFR/Characteristics Diagrams

W (R | IGBT (TUT4A/TS/TE), #3528
Output characteristic (typical), IGBT(T1/T4/T5/T6), Inverter

a4 (88, —#RE(D1/D4/D5/D6)
Forward characteristic (typical), Diode(D1/D4/D5/D6)

lc=f(Vcg) le = (Ve )
Vee = 15V
1200 720
——— T,=125¢C ——— Ty=125T
200 540
g 600 < 360
© e
300 180
0 0
0 1 2 3 4 0 2

Vee (V)

Ve (V)

EE4FY (8aa)), Z4R%E(D7/D8/D9/D10)
Forward characteristic (typical), Diode(D7/D8/D9/D10)

EE4sE (88), —#E(D11/D12)
Forward characteristic (typical), Diode((D11/D12)

e =f (V) le=f(Ve)

60 120
——— T,=125T ——— Ty=125T

45 920
< 3 < w0
15 30
0 0

0 1 2 3 0 1 2 3 4

VE(V) Ve (V)
© Hefei ARCHIMEDES Electronic Technology Co., Ltd WWW.ac-semi.com
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(8) 45{E& B EFR/Characteristics Diagrams

BR7SHMEHT, IGBT(T2/T3)
Transient thermal impedance, IGBT(T2/T3)

B HMEHT, —HR%E(D2/D3)
Transient thermal impedance, Diode (D2/D3)

ZihiH = f(t) ZtH = f(t)
0.1 0.2
- Z1hJH: IGBT - Zr(h_]H: FRD
0.1
s g
: :
3 3
N N 001
0.01 i 1 2 3 4 i 1 2 3 4
r[KW] 0.0025 0.0183 0.0329 0.0215 r[K/W] 0.0065 0.0401 0.0578 0.0254
t[s] = 0.0024 0.0319 0.3636 6.616 n[s] | 00026 0.0374 0.4441 7.996
0.005 0.001
0.005 0.01 0.1 1 10 50 0.001 0.01 0.1 1 10 50
t(s) t(s)
BEZSIRPEHT, IGBT(TL/TA/TS/TS) RS #PEST, —4RE(D1/D4/D5/D6)
Transient thermal impedance, IGBT(T1/T4/T5/T6) Transient thermal impedance, Diode (D1/D4/D5/D6)
Zthin = f(t) ZthaH = f(t)
0.2 0.2
Zinan: 1GBT ——— Ziu: FRD
0.1
g s
3 3
z 3
N N .01
i 1 2 3 4
i 1 2 3 4 r[KIW] 0.0132 0.0548 0.0668 0.0295
r[KIW] 0.0058 0.0540 0.0764 0.0306 Tls] 0.0021 00384 04432 6.198
t[s] 00023 0.0353 0.391 5805
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)

© Hefei ARCHIMEDES Electronic Technology Co., Ltd
Feb, 2026 - Rev.A

12

www.ac-semi.com




S —
o

ARCHIMEDES

AMG1KOL12P5H7RA
AMG1KOL12P5H7RB

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

BRSSPI, —4RE(D7/D8/DI/D10)
Transient thermal impedance, Diode (D7/D8/D9/D10)

BRASHPEHT, —HRE(D11/D12)
Transient thermal impedance, Diode (D11/D12)

ZihiH = f(t) ZthH = f(t)
2 0.5
— Zyyu: FRD —— Zyun: FRD
1
0.1
0.1
g g
g :
z z
N N
0.01
0.01
i 1 2 3 4 i 1 2 3 4
n[KW] 00141 0.1153 0.6194 0.2555 n[KMW] 0.0514  0.2356  0.1158 0.0370
T[s] 0.0029 0.0031 0.0373 0.5063 T[s] 0.0027 0.0277 0.1918 2611
0.001 0.001
0.001 0.01 0.1 1 10 50

t(s)

0.001 0.01 0.1 1 10 50

t(S)

SR R RSB IRIRE
NTC-Thermistor-temperature characteristic(typical)
R=f(Tc)

200

100

10

R (kQ)

0.1

0.05

-50 0 50 100

Te ()

150

200

© Hefei ARCHIMEDES Electronic Technology Co., Ltd
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B3 B&#R$ME / Circuit Diagram@ AMGI1KOL12P5H7RA

1~10
DC+1
TI
12 Gl ,_|< b7
11 El oe—-—"—4¢
23~32 PI-1
13~22 P12
D11-1 D11-2
D5 ™ -
xss {32-|»—|'2' K IE‘F‘?‘ K
56G2-2 00—
| 57 E2-1o0—
35~44 GNDI 23 k22 PHI-1 59-68
PHI1-2 69~78
T6 | A A
34 G6 K D9 D2-1 D22
3366 °
79.80NI1-1
81.82nN12
Al i l
NTC 1 NTC 2
83 84
DC-1
45~54
© Hefei ARCHIMEDES Electronic Technology Co., Ltd www.ac-semi.com
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% R~F / Package Outlines@ AMG1KOL12P5H7RA

53, 740, 20
66, 840, 20

12540, 20
136. 640, 20
| i —
O @iz ] TO080 O
@ e M la2 B0
i Pla2 D1
T ge,  oolts M
@ @a 14 o0
@ @08 Plel &0 @
AT

= =
H =
= 4 ;
E ud B W) & } i
=5 @1, 200, 05
Il 10 -
4
=
Far )
DR e R, |
e =
= | {812, 320, 20 =
4 e
Lj- 2
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BIREEZ{S B/ Module Marking Information

Marking Diagram
AMG1KOL12P5H7RA/AMG1KOL12P5H7RB = Specific Device
P5CQ22420010001 = Lot Traceability

ACP-3S Plus = 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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