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IGBT Module/IGBT &1k

Features/i3{4

e 1700V,300A

o ;I%FHSPT"':_&*E/]'TEEVCE (sat)

Low Vigsar) With SPT+ technology

L4 E—jﬁﬁ/mﬁ%ﬂﬁmvorz (sat)

Ve saty With positive temperature coefficient

o BILPRERBIRE RIFELBI IR

Including fast & soft recovery anti-parallel FWD
o SXEEERES (10us)

High short circuit capability(10us)

o {RERARIREEH

Low inductance module structure

Mechanical Features/#ltii&1E
Y I EAR

Isolated Base Plate
PREE 3
Standard Housing

Applications/RZF
o EIHIKFNIF L RS

Inverter for motor drive

o TRMERGRIKENIA RS
AC and DC servo drive amplifier
o NiE]HTEIR
UPS (Uninterruptible Power Supplies)
o JCIRfERE
Photovoltaic energy storage
o SIFFRRH

High Frequency Switching application

Equivalent Circuit Schematic/Z 3 H & E

IGBT Power Module
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IGBT-Absolute Maximum Ratings (@ T¢ = 25°C unless otherwise specified)

Symbol Parameter Value Units
Collector-Emitter Voltage
vV . 1700
CES | g e f1- kS AT P v
Gate-Emitter Peak Voltage
Vv . +20
CES |l 41- 5 St g 1 P P v
Continuous Collector Current
I Tc=100°C
© e b L c 300 A
Pulsed Collector Current
I _ . =1 600 A
OM | g s b U tp=1ms
Total Power Dissipation . _ o
Prot S TH 2 TH A Tvj max = 150°C 1800 W
IGBT Characteristics (@ T¢ = 25°C unless otherwise specified)
Symbol Parameter Conditions Min. Typ. Max. Unit
Vv Collector to Emitter Saturation Voltage l-=300 A Vee = 15V Tvj=25C 2.5 v
CE sat S c~ » VGE
e - R S L 125 1
Gate-Emitter Threshold Voltage . o
\Y; A Ic =1.0 mA, Vg = Vg, Tvj=25°C : V
GEN | ks bl i L I c CE ce: V) 5.0
Collector-Emitter Cut-off Current .
I . . . Ve =1700V, Vge =0V, Tvj = 25°C .
CES |- R S HLAE L LA CE GE ) 1.0 mA
Gate-emitter Leakage Current .
I \ o Vee=0V,Vge =20V, Tvj=25°C
GES |ty B MR IS HL U7 CE GE ] 100 nA
Internal Gate Resistor
Rai N . Q
Gt g 2 5 4 3.0
Gate Charge
Vge=-15...+15V
QG *ﬂﬂ*&%ﬁj GE 1378 UC
. Input Capacitance
Cles sz Vee=25V,f=1MHz, 225 nk
i Vee=0V
Cres Reversi Tri?sfer Capacitance GE 0.5 nE
S 16 A B L2
tdon | Turn-on Delay Time Tvj=25C 346 oS
T 38 ZE IR B} ) Tvj=125C 366
Rise Time Tvj=25C 301
tr T nS
Tvj=125C 354
idoff | Tum-off Delay Time Tvj=25C 346 oS
KW AL IR I ] s
Vee=900V,|c=300A, Tvj=125C 382
Rg=15Q,Vge=£15V N
< |Fall Time © o Tvj=25C 170 S
n
P
T B[R] Tvj=125C 237
Turn-On Switching Loss Per Pulse Tvj=25C 126
Eon LA mJ
L He = Tvj=125°C 147
Turn-off Energy Loss Per Pulse Tvj=25C 31
Eoff WA B mJ
ViAERE Tvj=125C 42
SC Data Vge =15V, Vece =900V, tp < 10 us
Isc — . . 897 A
LR A Veem < 1200V, Tvj = 150C
Thermal Resistance,Junction to Case
Rinsc LE AN per IGBT 0.083 K/W
Thermal Resistance,Case to Heatsink
RincH | g5 s i per IGBT 0.033 K/W
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Diode-Absolute Maximum Ratings (@ T = 25°C unless otherwise specified)

Symbol Parameter Value Units
Repetitive Peak Reverse Voltage
Y i 1700 \Y
RV i) AR W FL R
Diode Continuous Forward Current
I o AN 300 A
TSR IE [ B IR
Diode Maximum Forward Current
I . tp=1 600
Mg P p=1ms A
Diode Characteristics (@ T¢ = 25°C unless otherwise specified)
Symbol Parameter Conditions Min. Typ. Max. Unit
Diode Forward Voltage _ Tvj=25C 2.2
Ve FrbE lc =300 A Y,
U Tvj=125C 2.4
Recovered Charge Tvj=257C 33
O s e
AR Tvj=125C 53
im |Peak Reverse Recovery Current Tvj=257C 99 A
S e 52 U A HL U Lome
I = 300A, Vg = 900 V, Tvj=125C 118
RG=1501VGE=_15V Ao
trr Reverse Recovery Time Tvj=257C 562 nS
S [ PR AL I ) Tvj=125C 753
Reverse Recovery Energy Tvj=257C 14
EreC | R S m
RIXR I Tvj=125C 22
Thermal Resistance,Junction to Case :
Rinc L per Diode 0.13 K/W
Thermal Resistance,Case to Heatsink :
Rinch e 05 ] per Diode 0.051 K/W
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Module
Symbol Parameter Conditions Min. Typ. Max. Unit
VisoL L%‘;;;B’%g; Voltage RMS, f = 50 Hz, t = 1 min 2500 v
Tvj max %aj@;z; Junction Temperature 150 °C
Tvj op (]):F}ZZ:L%Q Junction Temperature 40 150 °C
Tera Ec;;ﬂai% Temperature Range 40 125 oC
Rincr gf‘%e jﬁﬁg Q;;ii'g%k per Module 0.01 KIW
Ms Z%i;ggﬂ;;igiﬂzg Modul Mounting Recommended(M6) 3 6 Nm
Mt ;Fﬁu;?g%lg;gnection Torque Recommended(M5) 2.5 5 Nm
G gzﬁjﬁght 322 g
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iR IGBT, S TS (S2E) W REIGBT MR AE (JH)
output characteristic IGBT,Inverter (typical) output characteristic IGBT,Inverter (typical)
IC=f(VCE) IC=f(VCE)
VGE=15V Tvj=125°C
600 . " 600 vi
o , — - - VGE=9V /, oy
25°C ’ — - =VGE=11V A
500 - = =175° 4 500 | — —VGE=13V L2
s / it - . = VGE=15V ,/ , P
/ - = =VGE=17V . g
/ ’ _ (v 4 -
400 / ~ 400 VGE=19V / —
/ .
/ /
< 300 -4 < 300 4 —
= , = —
/
200 /7 200
/
/
/
100 / 100 —— —_
/7
/
0 — 0
0 1 2 3 4 5 0 1 2 3 4 5 6
VeelV] VeelV]
24 1EIGBT, ¥ 3% (S RY) FRBFEIGBT, L3 (BHY)
transfer characteristic IGBT, Inverter(typical) switching losses IGBT, Inverter(typical)
IC=f(VGE) Eon=f(RG),Eoff=f(RG)
VCE=20V VGE=%15V,IC=300A,VCE=600V
600 v :
’ 190 H o
25°C / Eon,Tvj=25°C
°00 1 * 170 H = = =Eoff,Tvj=25°C Paae
= = =125°C / ' P
,' 150 H ~° = Eon,Tvj=25°C — ]
0 /' — = Eoff,Tvj=125°C - /
130 V)= - .
’/ P /
< 7 = 110 2
<, 300 / £ ’
w .
Ld
4
200 0
/
/ 50
100 5 I ——
rd
- '/ 30 b e e e el — =
==
0 10
8 1 14 0 5 10 15 20
VeelV] R.[Q)]
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BESABEHIGBT, ¥ 38
transient thermal impedance IGBT,Inverter

Zynuc=f(t)
0.1 -
_—]—z.._,c S IGBT | —
I.J‘
‘r'
Vi
L
I
ga_m /
g i
P /
[ 1 ] 3 4 n
AT 0002TE 00127 O,0588 O,00874
ls]- 00008 0,013 0,08 0,8
[ LTI T 110
0,001 0,01 0,1 1 10
t[s]
EEfRERERE TR (AR
forward characteristic of Diode, Inverter(typical)
IF=f(VF)
600 v
| /
/
25°C p
500 |— ’
= = =125°C /
/
/
400 7
/
— /
=< 300 4
—— /
/.
/
200 /’
/
/
100
7
7,
- L'y
0 ——
0 1 2 3
Ve[V]

E[mJ]

Znic [KIW]

FRIGFE—RE P L% (AR
switching losses Diode,Inverter(typical)
Erec=f(RG)

IF=300A,VCE=600V

50 |
45 H ~Erec,Tvj=25°C
40 H = < TErec,Tvj=125°C
35 -
S ~
30 ~
~ -~
25 S - -
20 ‘\ = -
e —
15 —
10
5
0
0 5 10 15 20
Rs[Q]
BESHPEM R E TR
transient thermal impedance Diode,Inverter
Zinac=f(t)
1  ——— I i
H—— Z..x - Diode |
0.1 ]
11
".a'"
llJ..-"'
0,01
i 1 z 3 4 1T
KAy 0,.008TE 003064 008177 00091
usl: 00008 0013 0.05 048
0.001 L LTI [ TOT70 1
0,001 0,01 1 10

0.1
t[s]
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1o

B2k B /circuit_diagram_headline
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