«RCHiMEDES

AMG150L70P2H3RA
700V/150A IGBT Module

ACP-2 IGBT &k
ACP-2 IGBT Module

i Features

o (REBELTH
Low EMI
o RFFXIFE
Low Switching Losses
° VcEsat Eiﬂfﬁ?ﬁi’ﬂl
Vcesat With Positive Temperature Coefficient
o RAME=FH=E (ALO;) FK
Al;O3 Substrate with Low Thermal Resistance
- ERNEt
Compact Design
ERMNRRRELRERE
Rugged Mounting Due to Integrated Mounting
Clamps

RIRSN

Module Appearance

Rz Application

o =H R F/3-Level-Applications
» fi#BE/PCS

*  NIB)HfTERE/UPS Systems

» X[HBEFZRS:/Solar Applications

XESBH[T1&T4/D5&D6] Key Parameters

Parameter Symbol | Value | Unit

SRR — KSR E

- V, 7 \Y
Collector-emitter voltage CFS 00

ESRBRERER oo | 150 | A
Continuous DC collector current
SHBRESFEERR

o lcrm 300 A
Repetitive peak collector current
j% EE. *& - & gﬂ. *& ij:25oc 1.44
lﬂif‘l] EE'E VcEsat \Y
Collector-Emitter PP,
saturation voltage Ty=125°C 1.85

IGBTZ — Bk =5 4

R .
IGBT thermal resistance thaH 0.7 KW

Diode%f — B 2R A FE

i i R 75 | KW
Diode thermal resistance thiH 0.75 /

FBEEE | w2C | | 207
Turn-on energy T\j=125°C 3.13 ]
m
xuinese® | Tw=5C | | 28
Turn-off energy T\j=125°C 3.74

A«

Circuit Topology

FEBE A
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IV I 1 AMGI150L70P2H3RA
ARCHIMEDES
700V/150A IGBT Module
$J%&/ Package
F1 %S H/Insulation coordination
Parameter Conditions Symbol Value Unit
A RMS, f = 50Hz, t = 60s VisoL 3.0 kv
Isolation test voltage
EREAR AR Cu
Material of module baseplate
A ERLE L% B 4% (class 1, IEC 61140) ALO
Internal isolation Basic insulation (class 1, IEC 61140) 73
B FE &S ih T BB
Creepage distance Terminal to heatsink Oereep 115 mm
TerR e i F E i T
Creepage distance Terminal to terminal dereep 63 mm
S 8B i T E B AR
Clearance Terminal to heatsink doter 10.0 mm
S 8B ih T Eif T de 5.0 mm
Clearance Terminal to terminal e '
FEXTERIRIEH CTI =200
Comparative tracking index

% 2 %¥{E{E/Characteristic values

- Value .

Parameter Conditions Symbol - Unit
Min. Typ. Max.
FRIER R, RRIR
Stray inductance module Lsce 15 nH
k] B [fF
BERE Tstg -40 125 °C
Storage temperature
s o RIETAR AR A F AT R % “
Jﬁﬁ%#wﬂiﬁ . Mounting according to valid M4, 8222 M 2.0 2.3 Nm
Terminal connection torque . M4, Screw
application note
g=
Weight G 39 g
© Hefei ARCHIMEDES Electronic Technology Co., Ltd www.ac-semi.com
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700V/150A IGBT Module

IGBT/ T1&T4
#+* 3 BRAFEM/ Maximum rated values
Parameter Conditions Symbol Value Unit
SRR — L ATREE Ty = 25°C Vces 700 \Y
Collector-emitter voltage
MEyE NS
EERRRE R Th = 80°C, Tujmas = 175°C looe 112 A
Continuous DC collector current
EHRESIEERR - _
Repetitive peak collector current t limited by Ty mex o 300 A
BENIE —80°C Tuz=Tu
Total Power dissipation Tn=80°C, Ty= Tyjmax Ptot 135 w
AR — & STARER I Vers 20 v
Gate-emitter peak voltage
% 4 4H{E{E/Characteristic values

. Value .
Parameter Conditions Symbol - Unit

Min. Typ. | Max.

- A 4 - Ty=25C 144 194
e lc = 150A, Ve = 15V J Veesn v
Collector-emitter saturation voltage Ty = 125°C 1.55
R ERME B .

lc =1mA, Ve = Veg, Tyj = . . .
Gate threshold voltage c=1mA, Vee = Vce, Ty = 25°C Veen 3.0 4.0 5.0 \Y
AR PR Aer Vee = 415V, Ve = 400V Qc 390 nC
Gate charge
HWNRE f=1MHz, Ty = 25°C, Vce = 25V, Vee = OV Cies 15.56 nF
Input capacitance
RS E . f=1MHz, T.j = 25°C, Vce = 25V, Vee = 0V Cres 0.134 nk
Reverse transfer capacitance

Ty : R
SREAR — LSRR Vee = 700V, Vee = 0V, T = 25°C Ices 0.1 mA
Collector-emitter cut-off current

[
it — & SRR R Vee = 0V, Vee = 20V, Ty; = 25°C lees 200 nA
Gate-emitter leakage current
FHBIERRTE] (B Tu = 25°C . 1ol
. . . d(on) ns
Turn-on delay time (inductive load) T, = 125°C 166
EFHEE (RS Tv=25%C . ®0 "
Rise time (inductive load) Ty = 125°C 64
SN . Vee = 300V Ji = 250
KHFIERRTE) (R 58 CE Ty=25°C o 230 o
Turn-off delay time (inductive load) Ic = 150A Ty = 125°C 247
Ve = +15/-8V — -
TRERTIE (RS Reon = 7,50 ks t ns
Fall time (inductive load) T, = 125°C ! 9%
Rooff =7.5Q) '
Ls = 50nH Ty = 25°C 2.07
s O ap B AR
%@%%?Qﬁbi ('E-'HiK/':F) Inductive Load Eon mJ
Turn-on energy loss per pulse
Ty = 125°C 3.13
. Tyj = 25°C 2.8
XUFRAEER (BT c
off mJ
Turn-off energy loss per pulse
Ty = 125°C 3.74
© Hefei ARCHIMEDES Electronic Technology Co., Ltd www.ac-semi.com
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ARCHIMEDES 700V/150A IGBT Module

(%) 4%{E{E/ Characteristic values

. Value )
Parameter Conditions Symbol - Unit
Min. Typ. Max.

GE B SR e FIGBT, Agrease = 1IW/(m*K) Rin 0.7 K/W
Thermal resistance, junction to heatsink Per IGBT, \grease = IW/(m*K) i ]

o]
ﬁ-ﬁ—n o Tvj max 175 °C
TVJ max

Diode/ D5&D6

F 5 ERAHFREE/Maximum rated values
Parameter Conditions Symbol Value Unit
&EE.Em%{EEEE Tvi = 25°C VRRM 700 Vv
Repetitive peak reverse voltage
EHIEEERBR —80°C Tu . = 175"
Continuous DC forward current Tn=80°C, Tym =175C Ie 109 A
BFERIINE = 80°C Tu=T.
Total Power dissipation T =80°C, Ty = Tvjmax Prot 126 W
EEESIEERR . .
Repetitive peak forward current to limited by T max Irrm 300 A

%% 6 4F{E{E/Characteristic values

. Value )
Parameter Conditions Symbol - Unit
Min. Typ. Max.

o 5 Tyi = 25°C 1.62 2.0
ERE I = 150A, Voe = OV J Ve v
Forward voltage Ty = 125°C 1.53

Ty = 25°C 51
R IR B |
RM A
Peak reverse recovery current
V= 300V Ty = 125°C 93
le = 150A,
— Tv' = 25°C 3
. Reon =7.5Q )
R 1R S B e o o e
Recovered charge Vee = -8V
Ty = 125°C 7
Ls =50nH
Inductive Load
. nauctive Loa Ty = 25°C 0.67
RIWREIRE (Fho) Eres o
Reverse recovery energy
Ty = 125°C 1.76
4k Brhoed BN = *
2 ’éﬂl,&un_,MH o _ = _—W &, Agrease = 1W/(m*K) Rin 0.75 K/W
Thermal resistance, junction to heatsink | Per diode, Agrease = 1W/(m*K)
o]
BY (5)45/m Tvj max 175 °C
ij max
© Hefei ARCHIMEDES Electronic Technology Co., Ltd www.ac-semi.com
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700V/150A IGBT Module
IGBT/ T2&T3
# 7 BRAFRE{E/ Maximum rated values
Parameter Conditions Symbol Value Unit
et —LEREE Ty = 25°C Vees 700 v
Collector-emitter voltage
Mg NgE TR
LR RE R T = 80°C, Tijmax = 175°C leoc 112 A
Continuous DC collector current
SR E SIS ERR N _
Repetitive peak collector current tp limited by Toj mex Icrm 300 A
BREHIER — ano -
Tofalﬁgoevi dissipation Tn=80°C, Ty= Tyjmax Ptot 135 w
4R — R 1 Vere 90 v
Gate-emitter peak voltage
% 8 4$¥{E{H/Characteristic values
Value
Parameter Conditions Symbol - Unit
Min. Typ. | Max.
SRR L SRR S lc= 150A, Vee = 15V Ti=25¢ Veeg caadll BE I Y
Collector-emitter saturation voltage ’ Ty =125°C 1.55
gﬁ%ﬁ:{iﬁ% Voltage lc = lmA, Vee = VcE, ij = 250C Vet 3.0 4.0 5.0 Vv
gﬁ% f:ah?r-ge Vee =415V, Vce = 400V Qs 390 nC
f%ﬁﬁaa tance f=1MHz, Tyj = 25°C, Vce = 25V, Vee = OV Cies 15.56 nF
’Rie Vrajeffﬁt'\‘r?%l:fer capacitance f=1MHz, Tyj = 25°C, Vce = 25V, Vae = OV Cres 0.134 nF
Ty - S5
SRERAR — R ATRBUE R R Vce = 700V, Vee = 0V, Ty; = 25°C Ices 0.1 mA
Collector-emitter cut-off current
TR S5
HiR — LS5 R Vce = 0V, Vee =20V, Tyj = 25°C lees 200 nA
Gate-emitter leakage current
FHBEREE) (REMETED Tu= 2% tacon) - ns
Turn-on delay time (inductive load) Ty = 125°C 165
EFHEIE (R i) B b 7 ns
Rise time (inductive load) Ty = 125°C 64
Vce = 300V = 9Eo
SEURERAE] (R «* Ty =25°C . 228 "
Turn-off delay time (inductive load) lc = 150A Ty = 125°C (Oﬁ) 247
Vee = +15/-8V
TReRSE) (RSB Roon =7.50 T =25°C ) 33 -
Fall time (inductive load) Reoft =7.50 Ty = 125°C 96
Ls =50nH
. Ty = 25°C 1.95
TR (HoR) Inductive Load c .
Turn-on energy loss per pulse .
Ty = 125°C 3.15
. Ty = 25°C 2.25
XUFRAEER (BT - o
Turn-off energy loss per pulse
Tyi = 125°C 3.65
© Hefei ARCHIMEDES Electronic Technology Co., Ltd www.ac-semi.com
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ARCHIMEDES AMG150L70P2H3RA

700V/150A IGBT Module

(%) 4%{E{E/ Characteristic values

N Value .
Parameter Conditions Symbol - Unit
Min. Typ. Max
7= — B BEHR HANIGBT, Agrease = IW/(m*K) R 07 K/W
Thermal resistance, junction to heatsink Per IGBT, Agrease = 1W/(m*K) ‘ ]
o]
Hi-lE]—IZI /m ij max 175 OC
TV] max
Diode/ D1&D4
+z 9 ERAHREE/Maximum rated values
Parameter Conditions Symbol Value Unit
R FETJE_’EHI%{E R Ty = 25°C VRRM 700 \Y
Repetitive peak reverse voltage
EHIEEERBR —80°C Tu . = 1759
Continuous DC forward current Tn=80°C, Tumax = 175°C Ie 109 A
BFERINE —80°C Tu=T.
Total Power dissipation Tn=80°C, Ty = Tjmx Pot 126 w
EEESIEERR . _
Repetitive peak forward current tp limited by T nax Iesw 300 A
< 10 HF{iE{E/Characteristic values
o Value .
Parameter Conditions Symbol - Unit
Min. Typ. Max.
= - Ty=25C 1.62 21
LR E I = 150A, Voe = OV ! Ve Vv
Forward voltage Tyy=125°C 1.53
Tyi=25C 50
REREIEERR |
RM A
Peak reverse recovery current
Vr= 300V Tyy=125°C 93
Ir = 150A,
— Ty = 250C 2
. Reon =7.5Q !
R s 7 o o c
Recovered charge Vee = -8V K
Ty =125C 7
Ls =50nH
Inductive Load
Tvi=25C 0.57
v = A=A
RERERFE (EHoh) Erec "
Reverse recovery energy
Tyy=125°C 1.67
ZE — BN SE IR BN RE - *
7t ﬁﬁ,mﬁ'ﬁ_,mﬁﬂ - _ _ 1 __w &, Agrease = 1W/(m*K) Riun 0.75 K/W
Thermal resistance, junction to heatsink Per diode, Agrease = 1W/(m*K)
==/ N=|
EXI=RIZHIm Tvj max 175 °C
ij max
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Diode/ D2&D3

+® 11 BRAEREME/Maximum rated values

Parameter Conditions Symbol Value Unit

iﬁ%iimffkﬁgerse voltage Ty =25°C Veaw 700 M

LSS A

iﬁ%u?u%gg;?:&ard current Te =80°C, Tujmax= 175°C Ie 109 A

[=] 22

:I%(;Tzflﬁggevi dissipation Te =80°C, Ty= Tyjmax Pot 126 w
- s 7%

£ Eﬁi”‘;fkfﬁvar - eurrent to limited by Tyj mec Iram 300 A

& 12 4%{E{E/Characteristic values

. Value )
Parameter Conditions Symbol - Unit
Min. Typ. Max.

5160 R Ty = 25°C 1.62 21
EFRMRE IF = 150A, Vee = 0V K Ve Y,
Forward voltage Tyi = 125°C 1.53
gk Ben SR AR _ *

& *ﬁ*ﬁ,\.\ﬁﬁ_,mﬁﬂ o _ B B, Agrease = IW/(M*K) Ruu 0.75 K/W
Thermal resistance, junction to heatsink | Per diode, Agrease = 1W/(m*K)

= R= g/ N=|

ERIRIERI Tvj max 175 °C
ij max
TR E R YA A/ NTC-Thermistor
% 13 4¥{E{E/Characteristic values

Parameter Conditions Symbol Value Unit
4]

AER R Tnre =25 C Res 5 kQ
Rated resistance

RuooffiZe Tnrc = 100 T, Rioo = 493 Q ARIR 45 %
Deviation of Rioo

B-1& -

B-value R2 = R2s exp[Bass0(1/T2-1/(298,15 K))] Bas/so 3375 K
B-1& -

B-value R2 = Rzs exp[Basii00(1/T2-1/(298,15 K))] Bas/100 3433 K

© Hefei ARCHIMEDES Electronic Technology Co., Ltd
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" AA == AMG150L70P2H3RA
ARCHiMeDES
700V/150A IGBT Module
$HES B E R/ Characteristics Diagrams
WiLerE (BB | IGBT (TUT4), 2R W (BB | IGBT(TUT4), 358
Output characteristic (typical), IGBT(T1/T4), Inverter Output characteristic (typical), IGBT(T1/T4), Inverter
lc=f(Vce) lc =f(Vcg)
Vee = 15V Tvi=125°C
300 300 —
Vee=11V I
——— Ty=125¢ — 7 Veem13V rid
250 250
200 200
iu 150 % 150
100 100
50 50
0 0
0 0.5 1 1.5 2 25 3 0 0.5 1 15 2 25 3
Vee (V) Vee (V)
i (BR) | IGBT(T1/T4), HTrsE FrEIR$E (AF) | IGBT(TUT4), T
Transfer characteristic (typical), IGBT(T1/T4), Inverter Switching losses (typical), IGBT(T1/T4), Inverter
Ic=f(Veg) E=f(lc)
Vce =20V Vce =300V, Reon =Rcoff =7.5Q,Vee = +15/-8V
300 7.5
Eon, Tyj=25°C A
——— Ty=125T — —— Eon, Tyj=25T /"
————— Eon Ty=125TC a
- ——— Eon Ty=125T -
200
% 150 E
100
50
0 0
50 100 150 200 250 300
25 10 e (A)
© Hefei ARCHIMEDES Electronic Technology Co., Ltd www.ac-semi.com
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ARCHIMEDES

AMG150L70P2H3RA
700V/150A IGBT Module

(45) 45{ES#EFR/Characteristics Diagrams

FrkiFE (AR, IGBT(TLT4), #3FE
Switching losses (typical), IGBT(T1/T4), Inverter
E=f(Rg)

EEfFE (38), —#RE(D5/D6)
Forward characteristic (typical), Diode(D5/D6)

Ir=f(VF
Ic=150A, Vce =300 V, Ve = +15/-8V (Ve)
s 300 ;
Eon Ty=25TC T,=25C /
—— — EgnTy=25C ——— T,=125T |
————— Eon Ty=125TC
e EgnTy=1257C
T o 250
200
E < 150
: e

75 10 125 15 175 20
Rg (Q)

100

50

FrRIsE (HA), —iRE(D5/D6)
Switching losses (typical), Diode(D5/D6)
Erec = (IF)

VCE = 300V, RGon =7.5Q

FkinFE (A7), —iRE(D5/D6)
Switching losses (typical), Diode(D5/D6)
Erec =T (Rc)

1F.=150A, Vce = 300 V

3

Eree, T,=25TC
——— Erec, Ty=125C P
-
-~
25 - -
-
-
-
~
-~
~
2 //
-~
~
e
//
2 s
'E 1.5 Ve
Ve
w
7
7
Ve
/
1
7
0.5
0
50 100 150 200 250 300
Ik (A)

3

Eree, Ty=25°C
— — — Ere, Ty=125TC

2.5

Erec (J)
/
/

05 \

15 17.5 20
Rg (Q)
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IV 1T AMGI150L70P2H3RA
ArRCHiMEDES
700V/150A IGBT Module
(85) 435S #E R/ Characteristics Diagrams
HiHAEY (BA) | IGBT(T2/T3), #EaE HiHEE (A | IGBT(T2/T3), T
Output characteristic (typical), IGBT(T2/T3), Inverter Output characteristic (typical), IGBT(T2/T3), Inverter
lc =f (VcE) lc=f(Vce)
Vee = 15V T\j=125C
300 7 300 —
T,F25T / Voe=11V i
——— T,=125T / ——— Vgg=13V / /
I PP/
250 b £/
200 200
Eu 150 % 150
100 100
50 50
0 0
0 0.5 1 1.5 2 25 3 0 0.5 1 1.5 2 25 3
Vee (V) Vee (V)
R (BAY) | IGBT(T2/T3), HT-Es FrE4REE (BB | IGBT(T2/T3), Irse
Transfer characteristic (typical), IGBT(T2/T3), Inverter Switching losses (typical), IGBT(T2/T3), Inverter
Ic =f(VoE) E=1(lc)
Vee =20V Ve = 300 V, Reor=Reoff =7.5Q,Vee = +15/-8V
300 8
T,=25T Eon, Ty=25°C
——— T4=125T — —— EoTy=25T
————— Eon T=125TC -
——— EomTy=125C e
250 .
200
3; 150 E
100
50
0 —_—— 0
25 10 50 100 150 200 250 300
le (A)
© Hefei ARCHIMEDES Electronic Technology Co., Ltd www.ac-semi.com
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ARCHIMEDES

AMG150L70P2H3RA
700V/150A IGBT Module

(45) 45{ES#EF/Characteristics Diagrams

FrkiFE (AR), IGBT(T2/T3), #3FE
Switching losses (typical), IGBT(T2/T3), Inverter
E=f(Rg)

Ic=150A, Vce =300 V, Vee = +15/-8V

IEEFrE (BF), Zi#RE(D1/D4)
Forward characteristic (typical), Diode(D1/D4)
IF=f(VF)

6.5

Eon Ty=25C
————— Eon Ty=25C

——— EonTy=125T
——— EonTy=125T -

Erec (mJ)

300

250

200

Ir (A)

150

100

50

15
75 10 12.5 15 17.5 20 0 2 25
Ra (@)
. RFE (BB —iRE
Efafste (RE), —RE(D2/D3) gv;lfjﬁlli% Iésse% zt i:ﬁ)glgi)old/e?(égllDM
Forward characteristic (typical), Diode(D2/D3) E. —f (Igp) yp !
— rec —
F=fve) Ve = 300V, Reon = 7.50Q
3
Erec, T\=25°C
— —— Eree, T=125C
25 ///
//
//
-~
~
2 -
e
-
~
qTL E s ~
= : _
“ e
Ve
Ve
1 -
e
0.5
0
2 25 50 100 150 200 250 300
lc (A)
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ARCHIMEDES

AMG150L70P2H3RA
700V/150A IGBT Module

(45) 45{ES#EF/Characteristics Diagrams
FrLimsE (HA), R E(D1/D4)

Switching losses (typical), Diode(D1/D4)
Erec =f (RG )

I.=150A, Vce = 300 V

BRZSAET, IGBT(TU/T2/T3/T4)
Transient thermal impedance, IGBT(T1/T2/T3/T4)

Zinn = f(t)
25 1
Erec, Tyj=25°C
——— Eree, Ty=125T 0.7 =
0.5
7
i
2 03 P4
B illt
[N e e B T e e e /
i
~— y f/
—~— — . 1 3 'I'
' T — T SRS e |
5 T~ g /]
E ~— 2 005 bl
] T —] 5 004 — i
ur oF g LTI T 3 D 50%
, 003 /;.‘ ———D30%
§ sweeeeeees D 10%
0.02 i ﬂ 77777 D 5%
LI L S 71l - ——D2%
i ——— D1%
0.01 amvail —_— D0.5%
0.5 0.007 [—-msimeemr TS
0.005 7
0004) i
0.003
0 0.002
7.5 10 125 15 17.5 20 1E-6 1E-5 0.0001 0.001 0.01 01 05 23510 100 1000
Ra (Q) tis)
RiRZELIT{EX IGBT, #2285 (T1/T2/T3/T4) TURE RBUABR IR E T (83
Reverse bias safe operating area IGBT, Inverter(T1/T2/T3/T4) NTC-Thermistor-temperature characteristic(typical)
lc=f(Vce) R=1(Tc)
350 175
— chip
— = module
300 T 150
|
|
|
250 1 125
|
|
200 |\ 100
z \ g
=~ ! o
150 I| 75
|
\
!
100 | 50
|
|
50 h 25
!
0 0
0 100 200 300 400 500 600 700 800 -50 -25 0 25 50 75 100 125 150 175 200
Vee (V) Tc ()
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AMG150L70P2H3RA
700V/150A IGBT Module

3 B4R #ME/ Circuit Diagram

DC+
, T1/D1
c1——= Gl
El
sk Gad T2/D2
N E2 U
ek a3 T3/D3
E3
Tl
c2_—
G 4J T4/D4
E4 T2
DC-

© Hefei ARCHIMEDES Electronic Technology Co., Ltd
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AMG150L70P2H3RA

700V/150A IGBT Module

$44 R~}/ Package Outlines
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700V/150A IGBT Module

BIREREZ{S B/ Module Marking Information

Marking Diagram

AMG150L70P2H3RA = Specific Device Code
P2E2234A10001= Lot Traceability

ACP-2 = Package Type

AR S {E A %4/ Notices and conditions of use

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

FEmiEE AT, PR, WEBEEWMATERABTE~mETRRAGE, A LIERFHBIEIFER ~
fRAlE = &

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;
ML= mEHFINER B iR, MBS ARKR.

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

© Hefei ARCHIMEDES Electronic Technology Co., Ltd www.ac-semi.com
Nov, 2023 - Rev. B 16




