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AMGS800L12P4H/RA
AMGS800L12P4H/RB

4E|XACP-3S=HFEANPCEER
Split ACP-3S 3-Level ANPC Module

i Features
o SEX=HFANPCIER
Split 3-Level ANPC Module
o FrfEEasy 3B %
Standard Easy 3B Package
o RERAE
Low Inductive Layout
° RV cesal IR FF K 3515
Low Vcesat / Low Switching Losses
o RXEEBERA
Low Turn-off Voltage Stress
o EER
With Copper Baseplate
7 FA Application

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

IR Module Appearance
FE ERFREN Circuit Topology

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

\Y/
Collector-emitter voltage CFS 1200 v
ES B RERER oon | 800 | A
Continuous DC collector current
SHBRESEERR
|
Repetitive peak collector current CRM 1600 A
j% EE. *& - & Eﬂl *& ij:25oc 1.78
L@*u EE.E *V cEsat \Y
Collector-Emitter T.=150°C 231
saturation voltage v :
IGBT4 —F#4MH
IGBT thermal resistance Rune 0050 | KW
Diode%s — 54
. o R .

Diode thermal resistance me | 0093 | KW
ik e S T I
Turn-on energy T=150°C 14.3

mJ
e R R B e
Turn-off energy T,j=150°C 323

*Terminal to Terminal Data

L
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ARCHIMEDES AMGS800L12P4H7/RA
. AMGS800L12P4H7RB
$J4%&/Package
F1 #5E¥/Insulation coordination
Parameter Conditions Symbol Value Unit
. DC, t=3s 5.0
Ht5Mint B v v
Isolation test voltage 1sot
RMS, f =50Hz, t = 60s 3.5
HRREATA AL cu
Material of module baseplate
A ERLE 2% E A% (class 1, IEC 61140) ALO
Internal isolation Basic insulation (class 1, IEC 61140) 2
ey
HEEEEEFE:' . dCreep >12.7 mm
Creepage distance
= S ek
RSB dciear >12.7 mm
Clearance
AR IRIEH CTI =600
Comparative tracking index -
% 2 4$¥{E{E/Characteristic values
. Value .
Parameter Conditions Symbol - Unit
Min. Typ. Max.
LR, IR Lsce 30 nH
Stray inductance module
A N=F:=3
EERE Tstg -40 125 °C
Storage temperature
RFFFRHRESEE _ . 0
Temperature under switching conditions Tion) 40 150 ¢
BE
Weight G 260 g
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ARCHIMEDES AMGBS800L12P4HTRA
. AMGS800L12P4H7RB
IGBT/ T2&T3
F* 3 BRAFEME/ Maximum rated values
Parameter Conditions Symbol Value Unit
SRR — R ATRE Ty =25°C Vces 1200 \Y
Collector-emitter voltage
N NS
JELEERFRRE R Te = 80°C, Tyjmax = 175°C lcoc 540 A
Continuous DC collector current
EHRRESIEERR o .
Repetitive peak collector current t limited by T max loru 1600 A
BEMIE
. . Tc= °C, Tvj= Tyj max
Total Power dissipation c=80°C, Tu=Ty Pot 880 w
AR — & S HRER E Vees +30/-20 v
Gate-emitter peak voltage
% 4 4H{E{E/Characteristic values
Value
Parameter Conditions Symbol - Unit
Min. Typ. | Max
Ty =25°C 1.78
s it e :
SRR L TR R le= 800A, Vee = 15V Ty = 125°C Ve 221 v
Collector-emitter saturation voltage
Ty = 150°C 2.31
gﬁ%ﬁ:{i:&% voltage lc =8.0mA, Vge = Vcg, Tyj = 25°C Ve 4.7 \Y
gﬁf?ﬁge Vee = +15/-8V, Vce = 600V Qe 3.89 nC
fﬁpﬁt%ﬁacitance f=100KHz, Ty =25°C, Vce = 25V, Vee = 0V Cies 934 nF
f)ﬁnijultﬂci)aci tance f=100KHz, Tj = 25°C, Vce = 25V, Vee = 0V Coes 2.0 nF
R&e Teff??n?er capacitance f=100KHz, Ty =25°C, Vce = 25V, Vee = 0V Cres 0.62 nF
T - 3
ey q’isﬂ&at%”'“ Vee = 1200V, Vee = 0V, Ty = 25°C lces 500 pA
Collector-emitter cut-off current
g B R b S
i — & SRR R Vee = 0V, Vee = 20V, Ty = 25°C lees 1000 | nA
Gate-emitter leakage current
Ty =25°C 95
FHBLRAIE (BAEFEHD Vee = 650V Ty = 125°C ta(on 93 ns
Turn-on delay time (inductive load) le = 400A
Ve = +15/-8V ij =150°C 92
Rcon = 4.3Q ij =25°C 61
. . . Raoff = 6.8Q
EFHETE (Rt T = 125°C . 6 S
Rise time (inductive load) Cee= 10nF Y
Ls = 40nH Ty = 150°C 63
Inductive Load
(Reon. Reoff. Cee A T2-1/ Ty=25°C 630
KBTI A (8] _(@'liﬁﬁ_) T2-2/T3-1/T3-23R #h AL & ) Ty = 125°C ta(ot) 680 ns
Turn-off delay time (inductive load)
Ty = 150°C 685
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ARCHIMEDES AMGBS800L12P4HTRA
: AMGS800L12P4H7RB
Ty =25°C 80
TFERTE (REMESaED 1959
Fall time (inductive load) Ty =125°C b 125 ns
Tyj = 150°C 135
Ty =25°C 12.3
TERINGER (SHoh) Ty = 125°C Eon 14.0 mJ
Turn-on energy loss per pulse Y '
Ty = 150°C 14.3
Ty =25°C 23.6
Turn-off energy loss per pulse ’ '
T4 = 150°C 323
g—FHE
Thermal resistance junction to case R 0.050 KIW
7= —HUASR AP HAIGBT, Agrease = 3.4W/(m*K)
Thermal reswtance, case to heatsink Per IGBT, Agrease = 3.4W/(m*K) Rucx 0.0%8 KW
Hehim _ 0
Tu TV] max 175 C
vj max
Diode/ D2&D3
#£5 BAXKEREE/ Maximum rated values
Parameter Conditions Symbol Value Unit
=} & o
R = RIRMERE Ty =25°C VRRM 1200 Vv
Repetitive peak reverse voltage
ESIEEBERBER
Tc= °C, Tyjmax = 175°
Continuous DC forward current 0 = 80°C, Tyma = 175°C Ie 430 A
BFERIINE
T - TV TV max
Total Power dissipation © = 80°C, Ty=Tuime Plot 601 w
EEESIEERR . _
Repetitive peak forward current tp limited by Ty Ie 800 A
% 6 4¥fE{E/Characteristic values
Value
Parameter Conditions Symbol - Unit
Min. Typ. Max
Ty =25°C 143
Eor?vf"ﬁloltage Ir = 400A, Vee = 0V Ty =125°C Ve 1.71 Vv
T, = 150°C 1.82
Vr= 650V Tvi=25°C 33
RERERE I = 400A Ty = 125°C trr 34 ns
Reverse recovery time
Vee = -8V
T, = 150°C 35
RGon 4, BQ
Coe= 10nF Ty =25°C 120
R BRI R i Ls =40nH Tyj = 125°C Irm 125 A
Peak reverse recovery current _
Inductive Load
Ty = 150°C 127
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ARCHIMEDES AMGBS800L12P4HTRA
: AMGS800L12P4H7RB
(RGon\ CGE/7T2'1/ ij =25°C 2.8
RERE BT T2-2/T3-1T3-23R#h B &) [ _
Recovered charge Ty =125 Qr 31 ne
Tyj = 150°C 33
Ty = 25°C 0.70
RIEVEEIFE (ST Ty = 125°C Erec 0.72 mJ
Reverse recovery energy v '
Tyj = 150°C 0.75
#—FHRE
Thermal resistance, junction to case Rinic 0.093 KW
== og = —
7 —BUASSIAME B FRD, Agrease = 3.4W/(m*K)
Thermal resistance, case to heatsink Per FRD, \grease = 3.4W/(m*K) Rucr 0.065 KW
= 25448
_?E-E]_num Tvj max 175 °C
Vj max
IGBT/ T1&T4&T5&T6
F 7 ERAHFREE/Maximum rated values
Parameter Conditions Symbol Value Unit
SRR — & SR R Ty =25°C Vees 1050 v
Collector-emitter voltage
MELE NS
LSRR B R R Te = 80°C, Tyjmax = 175°C leoc 320 A
Continuous DC collector current
SHRESIEERR P .
Repetitive peak collector current to limited by Toj max lcaw 800 A
BREMINE —R0°C TuzTo
Total Power dissipation Te = 80°C, Tu= T max Plot 403 w
iR~ LA Vees +30/-20 %
Gate-emitter peak voltage
%% 8 4F{E{E/Characteristic values
Value
Parameter Conditions Symbol - Unit
Min. Typ. Max
Ty =25°C 1.37
s ATz -
%Eﬁ*&-&‘ﬁﬂﬁ VA EEH.: lc=400A, Vee = 15V Ty = 125°C VeEsan 1.50 \Y
Collector-emitter saturation voltage
Ty = 150°C 1.54
zi%f&r?:i?é}lj_j voltage lc = 2.0mA, Vge = Vcg, Ty = 25°C Ve 4.0 \Y4
gﬁ%igge Vee = +15/-8V, Vee = 600V Qo 2.48 uC
ﬂ]}l}:gfaci tance f=100KHz, Tyj=25°C, Vce =25V, Vee =0V |  Cies 40.9 nF
ioﬁ]nil)ju?cﬁ)acitance f=100KHz, Tvji= 25°C, Vce =25V, Vee =0V Coes 0.67 nkF
R&evﬁeifj?i?er capacitance f = 100KHz, Tyj = 25°C, Vce = 25V, Ve = 0V Cres 0.25 nF
g - s
ey &QT*&%“LEE”'L Vee = 1100V, Vee = 0V, Tyj = 25°C lces 200 pA
Collector-emitter cut-off current
s B SR Y 37
2*};%_6 rﬁiﬁiﬁggtumm Vee = 0V, Vee = 20V, Ty; = 25°C lees 500 nA
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ARCHIMEDES AMGBS800L12P4HTRA

. AMGS800L12P4H7RB
ZE—=HE
Thermal resistance, junction to case Rine 0.129 KIW
== og N —
7 —BUASSIAME B1IGBT, Agrease = 3.4W/(m*K)
Thermal resistance, case to heatsink Per IGBT, Agrease =3.4W/(m*K) Rucr 0107 Kw
= 25448
_?i-rﬁl—num ij max 175 OC
Vj max
Diode/ D1&D4&D5&D6
F£9 ERAFEM/ Maximum rated values
Parameter Conditions Symbol Value Unit
&EE.Em%{EEEE Ty =25°C VRRM 1200 Vv
Repetitive peak reverse voltage
EEIE [ ERER = 20°C Tui o = 1759
Continuous DC forward current Te =80°C, Tumax = 175°C Ie 285 A
BFERINE
.. . Tc= °C, Tvj= Tyj max
Total Power dissipation ©=80°C, Ty=Ty Plot 360 w
EEESIEERR i ,
Repetitive peak forward current to limited by T max IFRM 480 A
< 10 F{iE{E/Characteristic values
Value
Parameter Conditions Symbol - Unit
Min. Typ. Max.
Ty =25°C 1.12
IEEOFI:—/JVEE/OHEIQG Ir = 240A, Vee = 0V Ty =125°C i 1.08 Vv
Ty = 150°C 1.07
i~k I Rihic 0.153 K/W
Thermal resistance, junction to case
= — B SEH R HAFRD, \grease = 3.4W/(m*K) Rk 0111 K/W
Thermal resistance, case to heatsink Per FRD, \grease = 3.4W/(m*K) e )
wehim
Tui ij max 175 °C
Vj max

Diode/ D7&D8&D9&D10
%+ 11 BRAFREE/Maximum rated values
Parameter Conditions Symbol Value Unit
&rﬂﬁ_ﬁmiﬁ@,}f Ty =25°C VRRM 1200 Vv
Repetitive peak reverse voltage
EFIEEERBER — 200 1750
Continuous DC forward current Te =80°C, Tumax = 175°C Ie 23 A
BREMINE —R0°C Tu=T.
Total Power dissipation Te = 80°C, Ty = T max Plot 187 w
EEESIEERR o _
Repetitive peak forward current to limited by T mex IFRm 60 A
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ARCHIMEDES AMGS800L12P4H7/RA
. AMGS800L12P4H7RB
% 12 4H{E{E/Characteristic values
Value
Parameter Conditions Symbol - Unit
Min. Typ. Max.
Ty =25°C 3.04
IEEO[’E\T/JVZEl"E/OItage I = 30A, Ve = 0V Ty = 125°C Ve 2.04 \Y
Tyj = 150°C 1.85
H—=HRE
Thermal resistance, junction to case Rine 0.398 KIW
== og = —
7 —BUASSIAME B FRD, Agrease = 3.4W/(m*K)
Thermal resistance, case to heatsink Per FRD, Agrease = 3.4W/(m*K) Rucr 0110 KW
==/ N=|
flﬁl—n u:|:|1 Tvj max 175 °C
Vj max
Diode/ D11&D12
B 7 aximum rated values
* 13 RAEFEEM ted val
Parameter Conditions Symbol Value Unit
& Fﬂi_ﬁlﬂ%{ﬁ FaE Ty =25°C VRRM 1200 \Y/
Repetitive peak reverse voltage
EEIE EERER —20°C Tor . = 1750
Continuous DC forward current Te = 80°C, Tyme: = 175°C Ie 80 A
BFERINE = 20°C Tz T
Total Power dissipation Te = 80°C, Ty = T max Plot 192 W
EREEIEERR .
Repetitive peak forward current to limited by Ty max IFRm 120 A
3 14 4H{E{E/Characteristic values
Value
Parameter Conditions Symbol - Unit
Min. Typ. Max.
Ty =25°C 3.10
|I:Eo ';“\T/Jv';"fv oltage IF = 60A, Voe = OV Ty = 125°C Ve 2.08 v
Ty = 150°C 1.90
- ik Rihic 0.413 K/W
Thermal resistance, junction to case ’
= — B B2 R HAFRD, \grease =3.4W/(m*K) R 0.082 K/W
Thermal resistance, case to heatsink Per FRD, )grease = 3.4W/(m*K) en '
==/ =N=|
;‘}m*“ 1 Toj max 175 °C
Vj max
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ARCHIMEDES
AMGS800L12P4H7RB

7B R B HE L BH/NTC-Thermistor
= 15 4H{F{H/Characteristic values
Parameter Conditions Symbol Value Unit
%ﬁfifﬂﬁﬂ_{ﬁ Tntc=25 <C Ra2s 5 kQ
Rated resistance
RucoffiZ Twre = 100 <, Rugo = 493 Q ARIR 45 %
Deviation of Rioo
REINE Tnre =25 T Pas 200 mw
Power dissipation
g:j/Ealue R2 = R2s exp[Basis0(1/T2-1/(298,15 K))] Bas/so 3375 K
S:\%me R2 = Ras exp[Basr100(1/T2-1/(298,15 K))] Bas/100 3433 K
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ARCHiMEDES AMGS800L12P4H7/RA
. AMGS800L12P4H7RB
$HES B E R/ Characteristics Diagrams
mtrtE (B3 | IGBT (T2/T3) WA (BE) | IGBT(T2/T3)
Output characteristic (typical), IGBT(T2/T3) Output characteristic field (typical), IGBT(T2/T3)
lc=f(Vcg) lc =T (Vce)
Vee = 15V Tyj=150°C
1600 1600
1200 1200
% 800 % 800
400 400
0 0
0 1 2 3 4 0 1 2 3 4 5
Vee (V) Vee (V)
feisrte (3 | IGBT(T2/T3) R EL Lk (#8Y) | IGBT(T2/T3)
Transfer characteristic (typical), IGBT(T2/T3) Capacitance Characteristic(typical) , IGBT(T2/T3)
lc=f(VeE) Vee=f(Qc)
Vce = 20V Vce =600V, Ic=800A
1600 15
Ty=25TC
— T,=125C
————— T,=150C
10
1200
5
% 800 E..,
- =
0
400
5
0 < -10
0 2 4 6 8 10 0 1 2 3 4
Vee (V) Qg (KC)
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AMGS800L12P4H/RA
AMGBS800L12P4H7RB

45 BB/ Characteristics Diagrams

A% (BA) | IGBT(T2/T3)
Capacitance Characteristic (##!) | IGBT(T2/T3)
C=f(Vce)

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

IF=1(VF
Vee= 0V, f=100KHz (Ve)
200 800
Cies
——— Coss 1 ——— T,m125TC
100 | —-—-— Cres [ =
_______ T~ 600
|
|
|
I A A A N A M R 1 |
10 ™~ I
T A -
£ \ 2 400
b 1 AN o
; N
' N
\ AN
\\
\\
N
1 i\l hy 200
“
0.2 0
0.001 0.01 0.1 1 10 100 0.5 3

Vee (V)

VE(V)

FrxiRsE (818 | IGBT(T2/T3)

Switching losses (typical), IGBT(T2/T3)

E=f(lc)

Vce = 650V, Reon = 4.3Q, Reoff = 6.8Q2, Cce=10nF

FrkisE (82R) | IGBT(T2/T3)
Switching losses (typical), IGBT(T2/T3)
E=f(Ro)
Vce =650V, Ic =400A, Cce=10nF

80

Eonr Ty=125T
————— Eorr Ty=125T
——— Egn T,=150C
—-—— Egp» T,=150T

60

50

. T,4=125T
. Ty=125T
. T,=150T

40

30

) 5
E a0 E
w w
20
20
10
0 0
0 200 400 600 800 0 4 12 16 20
Ic (A) Rs (Q)
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ARCHIMEDES AMGBS800L12P4HTRA
. AMGS800L12P4H7RB
$HES B E R/ Characteristics Diagrams
FrRHFE (BR) | ZHRE(D2/D3) FXIFE (BB)  ZiRE(D2/D3)
Switching losses (typical), Diode(D2/D3) Switching losses (typical), , Diode(D2/D3)
Erec =f (lF) Erec =f (RG)
Vce =650V, Reon = 4.3Q, Cce = 10nF Vce =650V, lIc= 400A, Cce = 10nF
1 1
T=125C Ty=125C
——— Ty=180T ——— Ty=150C
0.8 0.8
0.6 0.6
0.4 0.4
0.2 0.2
0 0
0 200 400 600 800 0 3 6 9 12 15
I (A) Rg (Q)
RBEREIEX IGBT, IGBT(T2/T3) BRZSHABRT, IGBT(T2/T3)
Reverse bias safe operating area IGBT, IGBT(T2/T3) Transient thermal impedance, IGBT(T2/T3)
lc =f(Vce) ZthiH = f(t)
2000 0.2
Chlp — ZthJH: IGBT
— — — module
0.1
1600 \
Rgor=6.8Q \
T,=150T \
\
\
1200 \
\ g
< \ 2
e \ z
\ N .01
800 \
\
\
\
\
400 \\
\
\
\
\
1} 0.001
0 200 400 600 800 1000 1200 1400 0.002 0.01 0.1 1 10 50
Vee (V) t(s)
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ARCHIMEDES AMGBS800L12P4HTRA
. AMGS800L12P4H7RB
$HES B E R/ Characteristics Diagrams
. i Hh A
Transient thermal impedance, FRD(D2/D3) | u_pfu(\s a)rac eristic (typical), ( )
— Cc - CE
ZthiH = f(t) Vee = 15V
0.2 800
—— Zyun: FRD -
) o S 1 Y AN
600
) -
% < 400
'&E 0.01
200
0.001 0
0.001 0.01 0.1 1 10 50 0 2.5
t(S)
WEEE (BE) | IGBT(TL/TA/T5/T6) e (B2 | IGBT(TL/TA/TS/T6)
Output characteristic field (typical), IGBT(T1/T4/T5/T6) Transfer characteristic (typical), IGBT(T1/T4/T5/T6)
lc =f(VcE) lc =f(VeE)
Tyj=150°C Vce =20V
800 — 800
Vee=9V i/
——— V=11V it
_____ Vge=13V ///'//
— — — Vge=15V il
——— V=17V ittt
e Vge=20V ’////
600 i, 600
% 400 E,, 400
200 200
0 0 .
0 0.5 1 1.5 2 2.5 0 2 4 6 8
Vee (V) Vee (V)
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AMGBS800L12P4H7RB

45 BB/ Characteristics Diagrams

s (8R), —4%E(D1/D4/D5/D6)
Forward characteristic (typical), Diode(D1/D4/D5/D6)
IF=f(VF)

EmEfFE (88Y), Z#RE(D7/D8/D9/D10)
Forward characteristic (typical), Diode(D7/D8/D9/D10)
IF=f(VF)

480

360

240

I (A)

120

60

45

I (A)

30

EEds (8R), —RE(D11/D12)
Forward characteristic (typical), Diode(D11/D12)
Ir=f(VF)

BRZASHBEHT, IGBT(TL/T4/T5/T6)
Transient thermal impedance, IGBT(T1/T4/T5/T6)
ZthH = f(t)

120

T,=25C Iy
——— T,;=125C !y

920

Ir (A)

60

30

0.5
Zunon: 1GBT
0.1
g
t3
I
2
N
0.01
0.002
0.001 0.01 0.1 1 10 50

t(8)
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AMGS800L12P4H/RA
AMGBS800L12P4H7RB

45 BB/ Characteristics Diagrams

BR7S AT, FRD(D1/D4/D5/D6)
Transient thermal impedance, FRD(D1/D4/D5/D6)
ZthH = f(t)

BRASHE#T, FRD(D7/D8/DY/D10)
Transient thermal impedance, FRD(D7/D8/D9/D10)
ZthH = f(t)

0.5
— Zyun: FRD
0.1
g
£
3
N
0.01
0.002
0.001 0.01 01 1 10 50
t(s)

Zygu: FRD

= 01
=
2
I
2
N
0.01
0.005
0.001 0.01 0.1 1 10 50

BR7S T, FRD(D11/D12)
Transient thermal impedance, FRD(D11/D12)
Zihan = f(t)

TURE ARSI IRIR R
NTC-Thermistor-temperature characteristic(typical)
R =f(Tc)

0.5

— Zygu: FRD

Zynan (KIW)

0.005

0.001 0.01 0.1 1

t(3)

10

50

200

100

R (kQ)

Te (C)
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ARCHIMEDES AMGS00L12P4H7RB

3 B&#R$ME] / Circuit Diagram@ AMGS800L12P4H7RA

1~9
DC+1

D7

10 G1 .,L‘

11 El

22~31 Pl-le
12~21 Pl-2e

D11-1 D11-2

D5 T2- I T2-2
Ao 122

55G2-20
56 E2-10
. e ? SAE270 4
A~43GNDI 54E2-2- i
34~43G + o PHI1-1 67~75
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BIREEZ{S B/ Module Marking Information

Marking Diagram
AMGS800L12P4H7RA/AMGS800L12P4H7RB = 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, EEEMATRABTAE~RET2RAE, FAUERRBHFEET
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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