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ACP-2 IGBT #ith
ACP-2 IGBT Module

4514 /Features:
o 650V B/ IHRIETZ
650V Trench Gate/Field-Stop Process

o REHETI
Low EMI

o RFFXRIRFE
Low Switching Losses
° VCEsat Eiﬂfﬁ%ﬁ
VcEsat With Positive Temperature Coefficient
o RMME=F1Z%H (ALO:) WK
Al>O3 Substrate with Low Thermal Resistance
. EEER
Compact Design
* EHHRERERERE
Rugged Mounting Due to Integrated Mounting
Clamps

KZF/Application:

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

e TEJHFERE/UPS Systems

*  KPHBEFHRS/Solar Applications

H
}P i % LIRSS/ Module Label Code
g
/q& o
yiy i :
ooy HITO e
/ 4
i }
%
—1 AMG100L65P2H3RB = Specific Device Code
- P2E2234A10001= Lot Traceability
ol ACP-2 = Package Type
—o
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$}4</Package
"1 B ¥/Insulation coordination
Parameter Conditions Symbol Value Unit
255Nzt BB R
IR RMS, f = 50Hz, t = 60s VisoL 3.0 kv
Isolation test voltage
AR L E AR (class 1, IEC 61140) ALO
Internal isolation Basic insulation (class 1, IEC 61140) e
Ters 5B S i F E AR
. ) . dcreep 11.5 mm
Creepage distance Terminal to heatsink
== e T
Tees EE s . Jﬁﬁ?élﬁﬁ% . dereey 63 mm
Creepage distance Terminal to terminal
BSEER i F E AR
Clearance Terminal to heatsink detear 100 mm
= vl e ‘;u;
BSEER WmFEmRT e 50 mm
Clearance Terminal to terminal
+Hy e %
HART AR o1l © 200

Comparative tracking index

£ 2 $HE{E/Characteristic values

Value
Parameter Conditions Symbol Unit
Min. Typ. Max.
ZRERER R, 1RIR
Stray inductance module Lece 15 nH
BRI, T — A Recm o
Module lead resistance, terminals - chip 2.8
TR
Ts -4 °
Storage temperature ste 0 125 c
N BA Y W72 AE

MR 2 LT ke BVER V)

. . Mounting according to valid M 40 80 Nm
Mounting torque for module mounting . MS, Screw

application note

EE
Weight G 38 &
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IGBT, (T1, T4)
£3 BAIFEE/Maximum rated values

Parameter Conditions Symbol Value Unit

KRR LHREE

Collector-emitter voltage

EHRER Ien 100 A

DC collector current

Tj=25°C Vees 650 v

sty SR 32
LSRR R AR R Tj max = 175°C, Te=25°C| Tr=80°C Ieoe 90 A
Continuous DC collector current

22 prcy
RERERIRERR t» limited by Tj op Tcrm 200 A
Repetitive peak collector current
2 ThER 5 L .
RIERE Tj=Tjmax, Th=80°C Pt 135 w
Total power dissipation
R — 2 5HRE Ve o0 v

Gate-emitter peak voltage

= 4 4$H{E{E/Characteristic values

Value
Parameter Conditions Symbol Unit
Min. Typ. | Max.
Tj=25°C 1.28
SHR-ZGTIRIAFIERE (IHxtn)
Collector-emitter  saturation  voltage| Ic = 100A, Vee = 15V Tj=125°C VCE sat 1.32 A"
(pin to pin)
Tj = 150°C 1.34
R S E R E .
Ic=1mA, Ve = Vi, Tj = 25° 3.0 4.0 .
Gate threshold voltage ¢ oF ce, 1) =25°C Vorn 30 v
A AR BB 77
Vg = Vg = .
Gate charge Ge = +15V, Vce =400V Qs 2.2 pC
&
PR P FEL . Tj=25°C Raint 0 Q
Internal gate resistor
MARE f= IMHz, Tj = 25°C, Ve = 25V, Ve = 0V Cies 15.198 nF
Input capacitance
REfaRE f= IMHz, Tj=25°C, Ver=25V, Var=0V |  Cis 0.134 nF
Reverse transfer capacitance
Ty ; &
SRR iR — RAHRBUL DR Ve =650V, Vee = 0V, Tj = 25°C Ices 0.01 | mA
Collector-emitter cut-off current
TS
R — LSRR Ver = 0V, Var = 20V, Ty = 25°C Tos 200 | nA
Gate-emitter leakage current
Tj=25°C
FrBEIRATE (BEMEaE) Ic = 100A, Ve =300V, .
= T = 1250 on B
Turn-on delay time (inductive load) Vae = £15V, R6on =7.5Q J C to 0.060 Hs
Tj = 150°C
Tj=25°C
EFHESE (RS Ic=100A, Ve =300V .7
Sy EIs > Tj=125°C r 0.026
Rise time (inductive load) Ve = +15V, Rem=7.5Q ! ¢ HS
Tj = 150°C
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#£5 (8) $3E{E/ Characteristic values
Value
Parameter Conditions Symbol Unit
Min. Typ. Max.
Tj=25°C
XKUTIEIRRTIE) (REMSaE) Ic =100A, Vce =300V, el
Turn-off delay time (inductive load) Voe = +15V, Ron=7.50 | D 12> taott 0.1 K
Tj = 150°C
Tj=25°C
TRERTIE] (RRMECED Ic = 100A, Vce =300V, . oco
Fall time (inductive load) Ver =415V, Raar=7.5q | 0~ 123°C tr 0.08 K
Tj = 150°C
Ic = 100A, Vce =300V .
. o apm N ’ Tj =125° 0.090
FEFIRAER (Fhom) Voe = +15V, Ram=7.50 | 1~ '*>°C - .
Turn-on energy loss per pulse Ic=100A, Vce =300V, Ti = 125°C . 1513
Vaee = £ 15V, Raofr = 15Q I ’
Ic =100A, Vce =300V, - nco
i G Var = +15V, Ramr=7.50 | 1 ~12>C . 2792 .
Turn-off energy loss per pulse Ic =100A, Vce =300V, Ti=125°C o 5851
Vo = 15V, Reor = 15Q | '
25— HUASRAE FMIGBT, Agrease = I W/(m*K)
. N . Runn 0.7 K/W
Thermal resistance, junction to heatsink | Per IGBT, Agrease = 1 W/(m*K)
; JEETE
RYFXMBETE Te | a0 s | ec
Temperature under switching conditions
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IGBT, (T2, T3)
+£ 6 RAFRE(E/Maximum rated values
Parameter Conditions Symbol Value Unit
SER— L SREE .
Tj=25°
Collector-emitter voltage . C Vers 630 v
SRR
DC collector current few 100 A
ey SR 32
L%—):%EE*&EI)ILEEI)IL Tj max = 175°C, Te=25°C| Tn = 80°C Icpe 90 A
Continuous DC collector current
2% prcy
RERESIRERR t» limited by Tj op Icrm 200 A
Repetitive peak collector current
RIERGF - .
NESE Tj=Tjmax, Th=80°C P 135 w
Total power dissipation
HAR — % S3HREE R N
x2
Gate-emitter peak voltage Vs 0 v
% 7 45{E{H/Characteristic values
Value
Parameter Conditions Symbol Unit
Min. Typ. | Max.
Tj =25°C 1.28
SHR-ZGIRIAFIEBE (Hxt)
Collector-emitter ~ saturation  voltage| Ic = 100A, Vge = 15V Tj=125°C VCE sat 1.32 v
(pin to pin)
Tj = 150°C 1.34
AR (B R E _ _ .
Ic=1mA, Vge = Vcg, Tj = 25° 3.0 4.0 .
Gate threshold voltage ¢ o cE» 7 c Vorn >0 v
AR BB 7T
Vg = Vg = .
Gate charge Ge = +15V, Vce =400V (0)¢ 2.2 pC
e
PYRBAHAR 2 L . Tj =25°C Raint 0 Q
Internal gate resistor
WARE . f=1MHz, Tj =25°C, Vce =25V, Vee = 0V Cics 15.198 nF
Input capacitance
REfaRE f= IMHz, Tj=25°C, Ver=25V, Var=0V | Cie 0.134 nF
Reverse transfer capacitance
Ty ; &
o - RERBUL R Ver = 650V, Vee = 0V, Tj = 25°C Ices 0.01 | mA
Collector-emitter cut-off current
e BT SR R 32
R — % SRR R Ver =0V, Vae =20V, Tj = 25°C Iaes 200 | nA
Gate-emitter leakage current
Tj=25°C
FHBERESE (RS Ic = 100A, Vce =300V, ,
Tj = 125° on .
Turn-on delay time (inductive load) Vae = %15V, R6on =7.5Q J C to 0.060 Hs
Tj = 150°C
Tj=25°C
EFtEtE (RRMEHED Ic=100A, Vce =300V, _
TS ’ Tj = 125°C . 0.026
Rise time (inductive load) Ve = +15V, Rem=7.5Q ! ¢ HS
Tj = 150°C
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BHHIITIO
! IGBT Module
Zhejiang HIITIO New Energy Co., Lid
650V 100A IGBT Module
=8 (4) ¥H{EE/ Characteristic values
Value
Parameter Conditions Symbol Unit
Min. Typ. | Max.
Tj =25°C
%&ﬁﬁﬂﬁql\ﬁj (FX'K{ﬁ?‘Z) IC = 100A7 VCE = 300V’ T — 1250C t 0 1 S
Turn-off delay time (inductive load) Vae = +15V, Roor=7.5Q | ot : K
Tj = 150°C
Tj=25°C
TRERFIE] GREMEAED Ic = 100A, Vce =300V, e
Fall time (inductive load) Ve = £15V, Raotr = 7.5Q Ty =125°C i 0.08 Hs
Tj = 150°C
Ic =100A, Vce =300V .
. o b . - ’ Tj=125° .
FBFEREER (HoR) Vor=£15V, Ram=750 | N 12 - 0.0 o
Turn-on energy loss per pulse Ic=100A, Vce =300V, Ti = 125°C . 1513
Vae = £15V, Roor= 15Q | 1~ '
Ic = 100A, Vce =300V, Coco
KUHREAEE (SHo) Vor = £15V, Rear=7.50 | D~ 2°C . - .
Turn-off energy loss per pulse Ic=100A, Vce =300V, Ti = 125°C o 2851
Vo = £15V, Raor= 15Q | '
o5 — BRI FMIGBT, Agrease = | W/(m*K)
. . . . R 0.7 K/'w
Thermal resistance, junction to heatsink | Per IGBT, Agrease = 1 W/(m*K)
SIFFRRESEE . o
oy - Tjo -40 175
Temperature under switching conditions Jor c
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—iRE, (D1, D4) / Diode, (D1, D4)
R 9 BAFRE{E/ Maximum rated values

Parameter Conditions Symbol Value Unit
REESIEERE .
. Tj=25°
Repetitive peak reverse voltage ! c VeRu 650 v
ESERBERBR W N
Continuous DC forward current 100
EEEESIEEBER _
Repetitive peak forward current &= Ims Ierm 200 A
Tj=125°C
gt'ﬁ | tp = 10ms, Vi = 0V 12t A%
t - value TJ =150°C
%% 10 45{E{E/Characteristic values
Value
Parameter Conditions Symbol Unit
Min. Typ. | Max.
Tj=25°C 1.84
EFRE Ir = 100A, Vge = 0V Tj=125°C Ve 1.8 \Y%
Forward voltage
Tj=150°C 1.77
Vr = 3OOV,IF = IOOA, TJ =25°C
- Vee =-15V, -dig/dt =
&W'Vﬁﬁm%ﬁ@m ZOOOA/]J,S TJ =125°C Irm A
Peak reverse recovery current 25
Tj = 150°C
Tj=25°C
i Vr =300V.,Ir = 100A,
l}frﬂ VIEdEEfT Vg =-15V, -dir/dt = Tj=125°C Qr 2.24 nC
ecovered charge 1400A/pis
Tj=150°C
Tj=25°C
Ry TN Vr =300V.,Ir = 100A,
l’f” MBI (EhT) Vae=-15V, -dig/dt= | Tj=125°C Erec 0.33 mJ
everse recovery energy 1400A/us
Tj=150°C
o5 — RS /D ZHRE Agrease = 1 W/(m*K)
Thermal resistance, junction to heatsink | Per diode,Agrease = 1 W/(m*K) R 0.7 KW
i GEETE
ftl‘kl';:l:;éﬂ’]/mlg/ﬂ. . N Tiop 40 175 °oC
Temperature under switching conditions
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—RE, (D2, D3) / Diode, (D2, D3)
Fz 11 BAERZE(E/Maximum rated values

Parameter Conditions Symbol Value Unit
REESIEERE .
.. Tj = 25°
Repetitive peak reverse voltage ! C Viry 650 v
ESIEEBERER I A
Continuous DC forward current 100
EEEESIEEBER -
Repetitive peak forward current &= 1ms Irrm 200 A
Tj=125°C

gt'ﬁ i tp = 10ms, Vr = 0V It Al

t - value TJ =150°C

Z= 12 45{E{E/Characteristic values

Value
Parameter Conditions Symbol Unit
Min. Typ. | Max.
Tj=25°C 1.23
ERRE Ir = 100A, Vge = 0V Tj = 125°C Ve 1.18 \Y%
Forward voltage
Tj=150°C 1.15
Vi = 3OOV,IF = IOOA, TJ =25°C
. - Vee =-15V, -dig/dt =
&E'WE“Ii{EEE;}IL ZOOOA/HS TJ =125°C Irm 25 A
Peak reverse recovery current
Tj=150°C
Tj=25°C
i . Vr =300V,Ir = 1004,
I){il"ﬁl VIEdEE;EI Vg =-15V, -dir/dt = Tj=125°C Qr 2.24 uC
ecovered charge 1400A/yus
Tj=150°C
Tj=25°C
Frap—— N Vr =300V,Ir = 100A,
fm REHE (B Voe =-15V, -dig/dt= | Tj=125°C Erec 0.33 mJ
everse recovery energy 1400A/ps
Tj=150°C
ZE — B BN IRE = *
™ ﬁﬁ,“‘%g,“‘ﬂﬂ . . . = ._w & hgrease = 1 W/(m*K) Rinn 0.67 K/W
Thermal resistance, junction to heatsink | Per diode,Agrease = 1 W/(m*K)
i GEE
RYFXOBETE Tiw | 0 R
Temperature under switching conditions
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Z R, (D5, D6) / Diode, (D5, D6)
#® 13 FAHRE(E/ Maximum rated values

Parameter Conditions Symbol Value Unit
REEEIEESRE .
.. Tj =25°
Repetitive peak reverse voltage ) C Viry 650 v
FELEEMERE T N A
Continuous DC forward current 100
ERIESIEERR
. te=1 I A
Repetitive peak forward current Pom FRM 200
Tj = 125°C
gt'ﬁ | tp=10ms, Vi = 0V Pt A%
t - value T_]: 150°C
= 14 $H{F{E/Characteristic values
Value
Parameter Conditions Symbol Unit
Min. Typ. | Max.
Tj=25°C 1.84
ERRE Ir = 100A, Vgg = 0V Tj=125°C Vr 1.8 \%
Forward voltage
Tj = 150°C 1.77
Ve=300V,r = 100A, | Tj—2s50C
I Vi = -15V, -dig/dt =
&rﬂ’lﬂﬁgm$1ﬁﬁ;}ﬂ. ZOOOA/HS T_] =125°C Irm 25 A
Peak reverse recovery current
Tj = 150°C
Tj = 25°C
p—— Vi =300V,Ir = 100A,
Eﬂ '}I’Ed'ﬂf Vae =15V, -dig/dt = Tj = 125°C Qr 2.24 uC
ecovered charge 1400A/pis
Tj=150°C
Tj = 25°C
AR R (A B Vi =300V,Ir = 100A,
Em REIRFE (FhoR) Vee = -15 V, -dig/dt = Tj = 125°C Erec 0.33 mJ
everse recovery energy 1400A/us
Tj=150°C
ZE —BUIA 2T BNTRE = *
HoWUARRAR | B Agrease = 1 W/(m*K) Ru 0.77 K/W
Thermal resistance, junction to heatsink | Per diode,Agrease = 1 W/(m*K)
i DB ETE
ftl’-‘FJ??&E’meE,E' . N Tjop 40 175 oC
Temperature under switching conditions
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TR R B H PH/NTC-Thermistor
Z 15 4$5{E{E/Characteristic values

Value Unit

Parameter Conditions Symbol
Min. Typ. | Max.

AERME Tne = 25°C Ros 5 kQ
Rated resistance
RiooffiZ Tnte = 100°C, Rigo = 493 Q AR/R -5 5 %
Deviation of Rigo
ﬁﬁﬁl}]% .. Tnre =25°C Pys 20 mW
Power dissipation
B-{& _
B-value R2 = Ros exp[Basis0(1/T2-1/(298,15 K))] Basiso 3375 K
B-{E Rz = Ras exp[Basiso(1/T2-1/(298,15 K))] Bassso 3411 K
B-value ’
B-& R = Ras exp[Basoo(1/T2-1/(298,15 K))] Bas/100 3433 K
B-value i
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Characteristics diagrams/454iF &

Output characteristic (typical) IGBT (T1/T2/T3/T4) | Output characteristic (typical) IGBT (T1/T2/T3/T4)

WHRER SR (ED Wt 2 (BB
|c= f (VCE) |c= f (VCE)
Vee = 15V T,;=150C
300 ; 300
— T‘,j=25°(‘.
250 4 T‘,j=125°C 250 J
— T,=150°C
200 : 200 -
EU 150 -S;U 150 =
100 4 100 =
S0 - 50
0 T T T T T (1] . T T . .
0.0 0.5 10 15 2.0 25 30 0 1 2 3 4 5 6
Ver(V) Vee(V)

Transfer characteristic (typical) IGBT (T1/T2/T3/T4) | Transient thermal impedance as a function of pulse

fefrkrtEfh (JLED width IGBT (T1/T2/T3/T4)
lc=f (Vee) B IEE BT
Ve = 20V Zin jh = f(tp)

—_
o
o

I(A)

Zth(j-h) (K/W)

—_
o
&

D=Single Pulse !
T SRR T

"
o
n

+ e
— 10® 10° 10* 10® 107 10" 10° 10
Te(s)
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Safe operating area (SOA) IGBT (T1/T2/T3/T4) Typical forward characteristics DIODE (D1/D4/D5/D6)
ZAETIEX (SOA) NGk A€ %))
|c = f (VCE) |F= f (VF)
D= single pulse, Vgt = 15V, Tyj = Tjmax
200
1000 -
5 1754
100 hiai
¥ 125 =
< | z
< 10 X 1004
75 -
1 50 =
2T=150C 1| o e 251
(.4 JPomElapuEal | L IR i
) 0 l L] L] L]
1 10 Vee (V} 100 1000 0.0 0.5 1.0 1.5 2.0 2.5
V(V)
Transient thermal impedance as a function of pulse Typical forward characteristics DIODE (D2/D3)
width DIODE(D1/D4/D5/D6) IEFFrE &R (JaA)
Zh (g-hy = f (tp)
10! 200
175 4
10° ‘ 150 4
S A =z
=10? 7 =< 100+
o / —D=05 &
=
= y —D=0.3 754
N ___m____ﬂw/f/’ —D=0.1
04 / D=0.05 -] 50+
_ A —— D=0.02
—D=0.01 254
= D=Single Pulse
10° . . T T 0 . : : r
106 105 10* 10° 107 107 10" 10" 107 0.0 0.5 1.0 1.5 2.0 25
Tp(s) Ve(V)
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10'

10

z ——=
& /
= 10"
= / —D=0.5
N —D=0.3
% —D=0.1
10 / ——D=0.05 -
——D=0.02
——D=0.01
D=Single Pulse
10° r - -
10° 105 10 10° 10 10" 10° 10" 107

Tp(s)
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EE ES#R$ME / Circuit diagram

I e

T2 /N TUD1

IT

DSAA A\ T2/D2

o |J

D6\ /N T3/03

”I“f

ZN ThL/Dh

G4 o—
an—\LO_

#4345 R~F / Package outlines
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