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IGBT module datasheet

Low inductance IGBT module in a XM package (100mm*140mm)

1700 V 1200 A
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Chip features
IGBT chip
o low Vcgsay value
o 10 s short circuit at 150°C
o square RBSOA of 2xlc
FRD chip
o fastand soft reverse recovery
o low voltage drop

Design features
AISiC baseplate
AIN substrate
improved thermal cycling
RoHS compliant
low inductance value

Typical application
AC motor drives
solar inverter
wind-powered generator inverters
high power converters and UPS

Maximum rated values

Definition [ Symbol | Conditions [ value | Unit
IGBT
Collector-Emitter voltage Vees Vee = 0. 1700 V
Maximum allowable collector current (continuous) :zzz Rj E::: - 1;;(0: E - §g°g 1323 ﬁ
Repetitive peak collector current™ IcrRM Icrm = 3 X Ic nom; tp = 1 ms. 3600 A
Tyy=25°C; Vee=£15V; Vee =920 V; 10
Short-circuit duration tosc $VT —r SSGéﬁ \_/G:]E2=21 5V Vo =920 V. us
Reon =Rgor =1.2Q
Gate-Emitter voltage Voes +20 v
Junction operating temperature Ty (op) -40...+175 °C
Inverse diode
Repetitive peak reverse voltage VRRu Vee=0V. 1700 V
, , IF 25 Tyj(max) = 175°C; T = 25°C. 1214 A
Maximum allowable forward current (continuous) . T (nan = 175°C; To = 80°C 920 A
Repetitive peak forward current™ IFRM lrRm = 3 X | nom; tp = 1 ms. 3600 A
Junction operating temperature Ty (op) -40...+175 °C
Module
Storage temperature Tstg -55...+50 °C
Isolation voltage Visol AC sin 50 Hz; t = 1 min. 6000 \Y

*1 Pulse width and repetition rate should be such that device junction temperature does not exceed maximum Ty rating.
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Characteristics
— " Value :
Definition Symbol Conditions = typu [imiax Unit
IGBT
Collector-Emitter saturation voltage N Vee =+15V; Ic = 1200 A;| Tj=25°C 1.80 2.10 2.40 V
(at terminals) G821 t,= 1000 . Ty=150°C | 240 | 275 3.10 Vv
Gate-Emitter threshold voltage Veem) :C_z ;?ng”A; Vee = Veg; Ty = 25°C; 535 | 605 | 6.75 v
u=— .
Collector-Emitter cut-off current lces xZE } 8,700 Vi tu= S0ms; P’ _ %gO?C - 151 6000 1;080 #]ﬁ
=V, vj = - . .
Gate-Emitter leakage current loes :/C: 1= 0%; r\nlgE =220V, Ty=25°C; - 5.00 100 nA
Input capacitance Cies _ N A - - nF
Output capacitance Coes ;/EE']_N:SZ\'/ TVG=E 2_59,2;/ ’ - -
Reverse transfer capacitance Cres Y ' - - nF
Total gate charge Qe |G 120R Jem SV, - | 7400 | 7800 | nC
Internal gate resistance Reint | Tyy=25°C. - - - Q
. Tj=25°C 244 272 300
Turn-on delay time ta(on) T, = 150°C 262 292 32 ns
L T,;=25°C 85 100 115
Rise time b | Vee=920V; Ty=150°C | 100 | 116 | 132 ns
Vee =15V, °
! vj — 4 7
. Re=0.5 0, Ty=25°C | 595 665 735
Turn-off delay time taom | Ls <80 nH. Ty=150°C | 650 730 810 ns
Fall time N T,;=25°C 390 465 540 ns
' ! T4=150°C | 590 | 665 740
T,;=25°C 235 299 363
Turn-off energy Eot T,;=150°C | 307 | 389 471 mJ
Collector-emitter threshold voltage Vero | Vee=+15V; T,;=150°C; 0.81 0.85 0.89 v
, lce1 =300 A; lce2 = 1200 A;
On-State slope resistance (IGBT) feeo | 4= 1000 us 1.45 1.59 1.66 mQ
Thermal resistance junction to case Ringio SSE lci1=5380150 Ales=10A - 0.033 0.036 KIW
Inverse diode
. IF=1200 A; Ty=25°C 2.10 2.35 2.60 V
Forward voltage drop (atterminals) | Ve |y Jo' Jyo00 s, | Ty= 150°C | 230 | 265 | 300 v
Reverse recovery time t Ty=25°C 275 307 339 ns
y " | Vee=215V: T,;=150°C | 346 | 445 544 ns
Vee =920V, T;=25°C 1000 1450 1900 A
Peak reverse current R = 1200 A; T, =150°C | 1050 | 1500 | 1950 A
R dch Q Ls < 80 nH; T,;=25°C 173 256 339 uC
ecovered charge " | Reon=050Q. T, =150°C | 288 361 434 uC
Tj=25°C 132 194 256 mJ
Reverse reCOVGFY energy Erec T = 1500C 258 330 402 mJ
vj =
Threshold voltage Vo | Tyj=150°C; Vee = 0; Ir1 = 300 A; 0.83 0.86 0.89 Vv
Forward slope resistance T Ir2 =1200 A; t, = 1000 ps. 1.43 1.51 1.58 mQ
Thermal resistance junction to case | Rinyco) \D/(?E lcif 5330150 Aot = 1.0 A; - 0.040 | 0.044 K/w
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Module
Rpi2-35 0.269
Pin resistance Rey Ty =25°C. Reperr-3uis 0.366 mQ
Re1i2.67 0.516
Lpi2.3s 16.3
Parasitic inductance between terminals Lpee Lperz-3uis 18.9 nH
Lpir2er - 8.8 -
: . T\j=25°C 4850 - 6225
Thermistor resistance Rt Ty = 150°C 160 195 Q
Coefficient of temperature sensitivity Basiso $f;2%2§,?ép|([825/50 (1T2- A7T)) 3375 K
Thermal resistance case to heatsink RincH per module - 0.02 - KW
Mounting torque for screws to heatsink Ms to heatsink M6 4.00 - 6.00 N*m
Mounting torque for terminal screws Mt to terminals M8 8.00 10.00 N*m
Mounting torque for gate terminal Ma to gate terminal M3 0.90 - 1.10
Weight W - 820 - g

“-” — data will be refined as additional tests are conducted and statistics are collected.

Notes:
o Insulating material operating temperature 125°C max;
. Case temperature 125°C max;
o The recommended operating junction temperature Ty; op = -40...+150°C.
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Chart 1 - typ. output characteristic, IGBT. Chart 2 — max. rated current vs temperature.
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Chart 3 - typ. turn-on/-off energy vs rated current, IGBT. Chart 4 - typ. turn-on/-off energy vs gate resistance, IGBT.
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Chart 5 - typ. switching times vs rated current, IGBT.

Chart 6 - typ. switching times vs gate resistance, IGBT.
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Chart 7 - typ. switching times vs rated current, IGBT.

Chart 8 - typ. switching times vs gate resistance, IGBT.
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Chart 9 — max. transient thermal impedance. Chart 10 - RBSOA.
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Single pulse; Veemax = 1700 V;
Vee=+15V. Vee=15V,
Ic max = 2*Ic nom;
Re=0.5Q;
Ls <80 nH.
Chart 11 - typ. output characteristic, FRD. Chart 12 - typ. switching losses vs rated current, FRD.
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Chart 13 - typ. switching losses vs gate resistance, FRD. Chart 14 - typ. reverse recovered charge vs gate resistance, FRD.
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Vee=920V; Vee=920V;
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ij (max) = 150°C Tv] (max) = 1500C
Chart 15 - typ. gate charge characteristic. Chart 16 - typ. reverse recovery current vs gate resistance FRD.
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Chart 17 - max. rated current vs frequency.
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Duty cycle 50%;
Vee =920 V;

T. =80 °C;
Tyjmax) = 175 °C.
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Overall dimensions: Package type — XM
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A {2 K 7} 2 General lolerances IS0 2768-mK.
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Part numbering guide
MIXM |-| HB |17 [SM|-]1200| N |- A
MIXM IGBT module package type: XM
HB 2 switches as Half-Bridge
17 Voltage rating (Vces/100)
SM IGBT+FRD chipset modification
1200 Current Rating
N Climatic version: normal climate
A | AISiC baseplate

The information contained herein is protected by Copyright. In the interest of product improvement, Proton-Electrotex
reserves the right to change datasheet without notice.
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