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1200V/2m€ 3-Level ANPC IGBT Module

ACP-3S I1& =l FANPCiZE R

ACP-3S | Type 3-Level ANPC Inverter Module

i Features

o ML= TR
Neutral Point Clamped Three—level Inverter
Module
«  (RERMSE
Low Inductive Layout
*  {ERoson/ & FFXIndE
Low Rps(n) / Low Switching Losses
.+ EBEEGT
Compact Design
o HIEER
With Copper Baseplate

RIRSN

Module Appearance

Rz Application

o =H R F/3-Level-Applications
» fikEE/PCS
» KPHEEZHRS/Solar Applications

XESH[M2&M3] Key Parameters
Parameter Symbol | Value | Unit
IR -IRAR B

V
Drain-Source Voltage Dss 1200 v
IRARER I
Continuous Drain Current lox 600 A
WA EE IR EER
Drain Repeat Peak Current Iorw 1200 A
FiEEHE Tyj=25°C 1.95
Static Drain-source Rbs (on) mQ
On Resistance T\j=150°C 3.05

H—FxRME

. R TBD K/W
Thermal resistance thie !

i L I
Turn-on energy Ty=150°C 9.85

mJ
sp e 2 e s Tyj=25% :
KUTIRFERES w257 Eofr -
Turn-off energy T,j=150°C 15.1

B B Fhth Circuit Topology
— i
ﬂg} =
:ii} AE}_
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1200V/2mQ 3-Level ANPC IGBT Module
$J 4% /Package
F1 #5E8¥/Insulation coordination
Parameter Conditions Symbol Value Unit
. DC, t=3s 5.0
faignit f R
- VisoL kv
Isolation test voltage
RMS, f =50Hz, t = 60s 3.5
HREARAT R cu
Material of module baseplate
R AR L E A% (class 1, IEC 61140) ALO
Internal isolation Basic insulation (class 1, IEC 61140) 2
e 55 55 uh F EEAEE
Creepage distance Terminal to heatsink dereep 17.48 mm
Ter 5B =S i F B i F
Creepage distance Terminal to terminal dereep 6.48 mm
S ERR uh F EEAEE
Clearance Terminal to heatsink oear 1562 mm
= s ‘;u.n ‘;u.n
EE'_quBR Jﬁ%ilﬁ% . dciear 5.05 mm
Clearance Terminal to terminal
S ) {=3
RIS CTI =600
Comparative tracking index
% 2 4$¥{E{E/Characteristic values
. Value .
Parameter Conditions Symbol - Unit
Min. Typ. Max.
Fud SR =]
iR Rk, RRIR
Stray inductance module Lsce 20 nH
. N=N-=4
HERE Tstg -40 125 °C
Storage temperature
RFFFRBIRESEE _ . 0
Temperature under switching conditions Tior) 40 150 ¢
EB
Weight G 260 g
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1200V/2mQ 3-Level ANPC IGBT Module
IGBT/ T1&T4&T5&T6
F* 3 BRAFEME/ Maximum rated values
Parameter Conditions Symbol Value Unit
SRR — AT Ty = 25°C Vees 1200 Y
Collector-emitter voltage
Mg Ngs TR
LSRR RE R Th = 80°C, Tyjmax = 175°C lcoc TBD A
Continuous DC collector current
ERREFISERR - |
Repetitive peak collector current t limited by T max loru 600 A
BFERINE
. . Th =80°C, Tvj= Tyjmax
Total Power dissipation " € Ta=Tu Plot 8D w
HiHER — % 4R PR FE Vers 90 v
Gate-emitter peak voltage
4 4%{E{E/Characteristic values
Value
Parameter Conditions Symbol - Unit
Min. Typ. | Max
Tyj = 25°C 1.53
s paT bz -
SRR L TR AR le= 270A, Vee = 15V Ty = 125°C Ve 173 v
Collector-emitter saturation voltage
Ty = 150°C 1.78
ﬁﬁﬁﬁﬁ% voliage le = 27mA, Vee = Vg, Ty = 25°C Veen 4.85 v
gﬁﬁﬁge Vee = +15/-8V, Vce = 800V Qe 769 nC
fﬁip))lj\t%zﬁacitance f=1MHz, T.j = 25°C, Vce = 25V, Vee = 0V Cies 19.4 nF
gﬁ;tsu?cﬁ)acitance f=1M Hz, ij = 25°C, Vce = 25V, VGE =0V Coes 0.71 nF
gevrﬂefﬁﬂri?er capacitance f=1MHz, T.j = 25°C, Vce = 25V, Vee = 0V Cres 0.07 nF
R — R GIREUERR - - = ko
Collector-emitter cut-off current Vee = 1200V, Voe =0V, Ty = 25°C lozs 200 HA
T TERTR s
i — & SRR R Vee = 0V, Vee = 20V, Ty; = 25°C lees 500 nA
Gate-emitter leakage current
Tyj = 25°C 500
%ﬁﬂf‘.ﬁ{“‘ﬂj (E‘;'ltﬁﬁ) TV] = 1250C td(on) 450 ns
Turn-on delay time (inductive load) Vee = 800V
I = 300A Ty = 150°C 430
Vee = +15/-8V Ty = 25°C 300
t}l‘ﬁ{“‘ﬂj (E‘;'ltﬁﬁ) RGO” = 399 T L= 1250C tr 320 ns
Rise time (inductive load) Reuff = 5.10 Y
Cee=10nF Ty = 150°C 340
Ls=15nH T =25°C 300
LUIERRE (MR Inductive Load S o 210 "
Turn-off delay time (inductive load) '
Ty = 150°C 345
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1200V/2mQ 3-Level ANPC IGBT Module
Ty = 25°C 125
TRERTE) (R SEL) 1950
Fall time (inductive load) Ty = 125°C b 215 ns
Ty = 150°C 245
Ty =25°C 150.8
FigFEfiges (FhkH) T, = 125°C £ 1672 m
Turn-on energy loss per pulse Y '
Ty = 150°C 168.4
Ty = 25°C 30.3
XUFRFEREE (Ehkod) T. = 125°C Eor 415 m
Turn-off energy loss per pulse X '
Ty = 150°C 44.4
i~k Rtnic TBD K/W
Thermal resistance, junction to case
== =P —
7 — B ASE MR BIGBT, Agrease = 3.3W/(m*K)
Thermal resistance, case to heatsink Per IGBT, Agrease = 3.3W/(m*K) Rucx 78D KW
= 25 pe
_?i_ﬁ_n /m ij max 175 OC
vj max
Diode/ D1&D4&D5&D6
#5 BRAFEME/ Maximum rated values
Parameter Conditions Symbol Value Unit
REESIEERE .
Repetitive peak reverse voltage Ty=25°C VRRM 1200 v
EFEEERBR e e
Continuous DC forward current Th=80°C, Tyjmax = 175°C IF TBD A
BRERINE —200C Tu= T
Total Power dissipation T = 80°C, T = T max Pot TBD w
EEESIEERR .
Repetitive peak forward current t limited by Ty max IFRM 600 A
%% 6 4F{E{E/Characteristic values
Value
Parameter Conditions Symbol - Unit
Min. Typ. Max.
Ty = 25°C 1.33
IEEOE\j—IJvf"E/OItage Ir = 340A, Vee = 0V Ty =125°C Ve 1.34 Vv
Ty = 150°C 1.35
Ty = 25°C 240
L i Ty = 125°C lrw 245 A
Peak reverse recovery current Y
Ty = 150°C 255
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1200V/2mQ 3-Level ANPC IGBT Module
Ty = 25°C 122
[ — Vce = 800V
a] 'k O o
Recovered cgrge Ir = 300A Ty =125°C Qr 145 nC
Vee =-8V Ty = 150°C 155
Raeon = 39Q
Cee=10nF Ty =25°C 62.5
RiERERFE (G Ls = 15nH Ty = 125°C Erec 259 m
Reverse recovery energy Inductive Load
Ty = 150°C 83.1
gE—= A
Thermal resistance junction to case Rie TBD KIwW
7 — BUARR AR B/MGBT, Agrease = 3.3W/(m*K)
Thermal re5|stance, case to heatsink Per IGBT, Agrease = 3.3W/(m*K) R TBD Kw
Rehim
Tui Tvj max 175 °C
vj max
MOSFET/ M2&M3
F7 BRAFEME/ Maximum rated values
Parameter Conditions Symbol Value Unit
RN -IEAR R E .
Drain-Source Voltage Ty =25°C Voss 1200 \4
IR ER TR
Continuous Drain Current lon TBD A
Q}IE*&EUILEE/JIL . o
Continuous Drain Forward Current Th=80°C, Tyimax = 175°C looc 600 A
RRESIEERR . .
Drain Repeat Peak Current tp limited by Tyj max IorMm 1200 A
AR -EAR i
Maximum Gate-Source Voltage Ves max 107+22 v
IBASHR B E
On-state Gate Voltage Veson +18 v
W AR R E
Off-state Gate Voltage Vs off 5 \%
BERHINE
T - TV TV max
Total Power dissipation H=80°C, Ty = Tujme Plot TBD w
%% 8 4F{E{H/Characteristic values
Value
Parameter Conditions Symbol - Unit
Min. Typ. | Max.
F AR ERAR IR _ - — 9Eo
Zero Gate Voltage Drain Current Vbs = 1200V, Ves = OV, Ty; = 25°C Ibss 0.5 mA
gﬁ% SC;JU_ rﬁ":e?k’gae Current Vos = 0V, Ves =-10 t0 22V, Ty; = 25°C lass 500 | nA
Eit}éufﬁ:iii Voltage Ip = 198mA, Vps = Ves, Tyj = 25°C Vst 3.05 \Y
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1200V/2mQ 3-Level ANPC IGBT Module
Tyi = 25°C 1.95
BB _ _ _ 199
Static Drain-source On Resistance o= 450A, Ves = 18V Ty =125°C Ros o 2.74 me2
Ty = 150°C 3.05
MARE Cis 40.7 nF
Input capacitance
MRS
Output capacitance f = 100KHz, T; = 25°C, Vos = 800V Coss 1.46 nk
: . Vac = 25mV,Vas = OV
REfetin A . he o Crss 0.039 nF
Reverse transfer capacitance
Mok =5
CosstrfiEgE= Eoss 600 I
Coss stores energy
AR BB o
Total Gate Charge Qo 1612 nc
AR - TR AR B 7o _ _ _ 1al.
Gate.rain Charge Vs = 800V, Ip= 450A, Vs = +18/-5V Qus 623 nC
AR R AR EB 4o
Gate-source Charge Qs 454 nc
PR AR B PEL _ _
Internal Gate Resistance f=1MHz Raint 11 Q
Tvi =25°C 92
FHEBIERATIE (BMERE) 1950
Turn-on delay time (inductive load) Ty =125°C Baton 80 ns
Tyi = 150°C 77
Ty = 25°C 50
LFEdE (Bt E) .
Rise time (inductive load) Ty =125°C b 44 ns
Vos = 800V Tuj = 150°C 42
Io = 300A
Ves = +18/-5V Tyj = 25°C 435
S » X = s Rcon = 3.3Q
KUFHEIRATE) (REMEaE) _ 1960
Turn-off delay time (inductive load) Rooff = 5.1Q Ty =125°C taet 490 ns
Cos=10nF Ty = 150°C 495
Ls =35nH
Inductive Load Tyj = 25°C 77
TBERFE) (AR _ 1960
Fall time (inductive load) Ty =125°C b & ns
Tyi = 150°C 89
Ty = 25°C 103
> Sap e A
%@%%?Qﬁbi (ﬂﬂiK/FF) ij = 125°C Eon 10.2 mJ
Turn-on energy loss per pulse
Tyi = 150°C 9.85
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1200V/2mQ 3-Level ANPC IGBT Module
Ty = 25°C 14.1
e 40 NN =] N
XEHRFEREE (BhoP) Ty = 125°C Eu 146 .
Turn-off energy loss per pulse
Ty = 150°C 151
yE =3
5 J'L,,}.‘\'BH. ) ) Rinic TBD K/W
Thermal resistance, junction to case
7 —BUASSAME HANIGBT, Agrease = 3.3W/(M*K)
Thermal resistance, case to heatsink Per IGBT, Agrease = 3.3W/(m*K) Rucr 78D KW
N
Hi_ﬁ—n o Tvj max 175 °C
TVJ max
Body Diode/ M2&M3
#£9 BAXEREE/ Maximum rated values
Parameter Conditions Symbol Value Unit
F_IREEEERER -
=80° vjmax = °C, Vs = -
Body Diode forward direct current Th=80°C, Ty 175°C, Ves = -5V Iso TBD A
% 10 4H{iE{A/Characteristic values
- Value .
Parameter Conditions Symbol - Unit
Min. Typ. Max.
Tyj = 25°C 4.76
[R5 Iso = 450A, Ves = -5V T, = 125°C Vso 4.35 v
Forward Voltage
Ty = 150°C 4.26
Tyj = 25°C 2.3
R e 8 R e _ 4oro
Recovered charge Ty =125°C Qr 3.1 HC
Voo = 800V Ty = 150°C 4.0
lso = 300A Ty = 25°C 105
Ves = -5V
o1l & pry
REREE B Reon = 3.3Q Ty = 125°C lrm 150 A
Peak reverse recovery current
Ces=10nF
Ls = 35nH Tyj = 150°C 170
Inductive Load o
nauctive Loa Ty = 25°C 0.72
BV R 35 Ty = 125°C Erec 1.51 mJ
Reverse recovery energy
Tyj = 150°C 1.95
© Hefei ARCHIMEDES Electronic Technology Co., Ltd www.ac-semi.com
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TS B R B SR BH/NTC-Thermistor
% 10 4%H{E{H/Characteristic values

Parameter Conditions Symbol Value Unit
HE R M1 Tnte =25 T Ros 5 kQ
Rated resistance
RucoffiZ Twre = 100 <, Rugo = 493 Q ARIR 45 %
Deviation of Rioo

H, 22
REmE Tnte =25 T P2s 20.0 mw
Power dissipation
B-& _
B-value R2 = R2s exp[Basis0(1/T2-1/(298,15 K))] Bos/s0 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
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45 BB/ Characteristics Diagrams

Y (#A) | IGBT (TL/T4/T5/T6)

Output characteristic (typical), IGBT(T1/T4/T5/T6)

HWiddE (88 | IGBT(TL/T4A/TS/TE)
Output characteristic field (typical), IGBT(T1/T4/T5/T6)

lc=f(Vcg) lc =f(Vcg)
Vee = 15V Tvi=150°C
600 7 600
ij=25°C / '/
——— Ty=125¢C ;7! ——— V=11V
————— T,=150C /7 ———
: - - - VGE=15V
! I — Vee=17V
I Vee=20V
450 450
2 300 =< 40
- ©
150 150
0 0
0 0.5 15 25 0 1 2 3 4
Vee (V) Vee (V)

et (B8 | IGBT(TL/T4A/TS/TE)
Transfer characteristic (typical), IGBT(T1/T4/T5/T6)

EEft (88Y), —#R%E(D1/D4/D5/D6)
Forward characteristic (typical), Diode(D1/D4/D5/D6)

lc =f(VeE) _
Vee = 20V Ie =1 (Ve)
600 600
T,=25C =
——— Ty=125¢C ——— T,=125C
————— T,=150C ——— T=
450 450
% 300 @L 300
150 150
0 Z 0
0 2 6 8 10 0 2
Vee (V)
© Hefei ARCHIMEDES Electronic Technology Co., Ltd www.ac-semi.com
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1200V/2m€ 3-Level ANPC IGBT Module

(8) 45{E&BEFR/Characteristics Diagrams

B (BA)  MOSFET(M2/M3)
Output characteristic (typical), MOSFET(M2/M3)

HWiB4st (88)) K MOSFET(M2/M3)
Output characteristic (typical), MOSFET(M2/M3)

Io =f(Vbs) Io =T (Vbs)
Ves = 18V Tvi=150°C
1200 1200 -
T,=25C / i Ves=9V .-'f:,/‘/'l /
—_ TV]=125"C Y. /./ — —— Vgs=11V ;I/ [’ /
————— T,=150T VR — == Ves=13V L1y
1050 i 1050 | — — — vge=15V '.";!/'/
s ——— Vgs=18V LAy
Yy e Ves=20V | #;/ /
900 a4 900
e
Y
and
750 /s 750
/s
Vard
g /7 3
3 600 /e < 600
/’7
/s
450 ls 450
/s
/s
s
300 //-/ 300
/v
o
150 V3 150
l
/4
0 0
0 1 2 3 4 5 -2 0 2 4 6 8 10 12
Vps (V) Vps (V)

TR-FBASEPE (B3)  MOSFET(M2/M3)

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

TRiIFBAHPE (83)  MOSFET(M2/M3)
Drain-source On Resistance (typical), MOSFET(M2/M3)

Ros (on) = f (lD) Ros (on) = f (ij)
Ves = 18V Io = 450A
5 4
T,=25T
— T,~125C
————— T,=150C
4
3
o -1
a | T a
E | —7—77 E
5 e
, /
1
1
0 0
0 150 300 450 600 750 900 1050 1200 25 50 75 100 125 150
Io (A) Ty, (T)
© Hefei ARCHIMEDES Electronic Technology Co., Ltd www.ac-semi.com
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(8) 45{E& B EFR/Characteristics Diagrams

e (#A) | MOSFET(M2/M3)
Transfer characteristic (typical) , MOSFET(M2/M3)

W-ESERE (BE)  MOSFET(M2/M3)
Gate-source threshold voltage(typical), MOSFET(M2/M3)

Io =f(Ves) Vst = f (Tvj)
Vps = 20V Ves= Vps, Ip=198mA
1200 4
T=25T
——— T,F125C
————— T,=150T
1050
900 3
750
= )
< oo 52
-l ]
=
450
300 1
150
0 0
0 2 12 25 50 75 100 125

T, (C)

AR (#E)

Capacitance Characteristic (#2%Y)
C =1 (Vbs)

Ves= 0V, f=100KHz

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

Vbs =800V, Ipo=450A

150 20
100 Ciss
- Coss
_____ Cres
‘_\—_—_"—\
N 15
N
e ~
10 Tt~ A
-..______\_ \
T~ ~
=, N 10
\ ~
—_ '\ N —
i , N =
k >
1 \\
\- 5
\\
\\
1
!
|
0.1 N, 0
\‘\
\~\
il
0.02 -5
0.001 0.01 0.1 1 10 100 1000 0 300 600 900 1200 1500
Vps (V) Qg (nC)
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(8) 45{E& B EFR/Characteristics Diagrams

IEE4FME (818D | Body Diode (M2/M3) IEE45E (#8)) | Body Diode (M2/M3)
Forward characteristic (typical), Body Diode (M2/M3) Forward characteristic (typical), Body Diode (M2/M3)
Isp = f (Vsp) Isp = f (Vsp)
Tvj=25°C Tyj= 150°C
1200 1200
VG5=-5V
—_— VGS=-3V
————— Vgs=0V
1050 | _ _ _ Ves=15V 1050
I — Vgs=18V

900 900

750 750

< T
5 600 i1 G 60
=z i £
1
450 ff 450
i
it
14
300 !.! 300
I
i
150 y 150
i
/
0 L 0
-1 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6
Vsp (V) Vsp (V)
FrXinFE (#3), MOSFET(M2/M3) FFEIRFE (B2F)), MOSFET(M2/M3)
Switching losses (typical), MOSFET(M2/M3) Switching losses (typical), MOSFET(M2/M3)
E=1f(Ip) E=f(Ro)
Vps = 800V, Reon= 3.3Q, Rooff = 5.1Q, Ces = 10nF,Ves = +18/-5V Vbs = 800V, Ip = 300A, Css = 10nF,Ves = +18/-5V
40 50
Eons Ty=125T Eon» Ty=125TC
————— Eoms Ty=125T —-—-— Eg5 T,=125C
——— Egn» Ty=150C — —— Eon» Ty=150C Y
——— Eo Ty=150TC ——-— Eo Ty=150C 7
; 40
./l
30 ' //-/
a
ya
ya
Za 30
y/d
5 2 5
E i E
w 7 w
20
10
10
0 0
0 100 200 300 400 500 0 3 6 9 12 15
Ip (A) Re (Q)
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(8) 45{E&BEFR/Characteristics Diagrams

FrkinFE (AR), K ZREM2/M3) FrkinFE (BR), K ZIREM2/M3)
Switching losses (typical), Body Diode(M2/M3) Switching losses (typical), Body Diode(M2/M3)
Erec =f (lSD) Erec =f (RG)
Vs =800V, Reon = 3.3Q, Css = 10nF Vs = 800V, Isp = 300A, Ces = 10nF
4 25
Erec» Ty=125TC Erec» Ty=125T
——— Erec, Ty=150T — —— Ereer Ty=150T
2
3
15
1
1
0.5
0 0
0 100 200 300 400 500 3 9 12 15
Isp (A) Rg (Q)
PR E AR E IR E T
NTC-Thermistor-temperature characteristic(typical)
R=f(Tc)
200
100
10
g
14
1
0.1
0.05
-50 0 50 100 150 200
Tc ()
© Hefei ARCHIMEDES Electronic Technology Co., Ltd www.ac-semi.com
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B 25 +R$ME / Circuit Diagram
DC+ 1~8
[« ]
17G1 o—'(} T1/D1
RS - —
o SP 57.58
f—
o—J[ ET5D5
7 G5 E} 19(320JI'|:} M2
8 E5 0= 2082 O——mi
N1 o——d o AC121~27
11~16
39~44
N2 o AC228~34
-
38G6 o—dl\ KT6/D6 35G3°J|'—}M3
37 E6 O 3683 o—'_
o SN 59.60
45 G4 o—J\¥T4Ds  55TI
46 E4
56 T2
DC-
47~54
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1200V/2m€ 3-Level ANPC IGBT Module

EJES

RCH

«

$H4E R~f / Package Outlines
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EBREREZ{E B/ Module Marking Information

Marking Diagram
AMGO002L12P4C3RM = Specific Device
P4CQ22420010001 = Lot Traceability
ACP-3S = Package Type
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AR 5{# %14/ Notices and conditions of use

1. PUERERBFMAIER;
Archimedes reserves the right to change the manual;

2. AFEMPREAOBEE—IBS A RBEE, SSRETVKHERESHBEREER, ERARIEX
EESASTMERMEEFER, WRFRERLXETE, RASKNEHFM, B 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~RFETEBE ~RRXTEE, BNRAITTEFRIE RN AATEY;
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. FERTERERET, TR, BEEMATRRBEGTE~RETERAE, A UERRBHFEET
Fb Al 7=
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= mIFENERAIER, MBEREFSARKR.

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