@'P PROTON-ELECTROTEX MIAA-HB12FA-400N
|IGBT module datasheet

Industry standart 62mm IGBT module 1200 V 400 A
Chip features

IGBT chip

. Trench FS — V-Series IGBT (6% gen)
low Vce(sat) Value

10 s short circuit of 150°C

square RBSOA of 2xI¢

low EMI

e FRD chip

o fastand soft reverse recovery

o low voltage drop

Design features

[
O O O O O

[~

3 3 3 e copper baseplate
e Al,0; DBC substrate
A J K} e ultrasonically welded power terminals
43—_\ 40_ e Improved termal cycling
5 —ci —i 3 —i e  RoHS compliant
Typical application
6, \}S 6.,JK}S A e AC motor drivers
/ 2 / 2 2 e solarinverter
H B LC H C e air conditioning

e high power converters and UPS

Maximum rated values

Definition | Symbol | Conditions |  value | Unit
IGBT
Collector-Emitter voltage Vees Vee = 0. 1200 \Y
Collector current (nominal) Ic nom 400 A
: . lc2s ij (max) = 175°C; T = 25°C. 504 A
Collector current (maximum continuous) s Tojtnan = 176°C; To = 80°C. 288 A
Repetitive peak collector current” lcrRm lcrm = 3 X Ic nom; tp = 1 ms. 1200 A
Tyy=25°C; Vee=215V; Vee =720 V; 10
Short-circuit duration tosc Roon = Rogr =22 O, loma <1950 A us
Tyy=150°C; Vee =15 V; Vee =720 V; 10
Reon = Raof =2.2 Q; lc max < 1900 A.
Gate-Emitter voltage VoEs +20 V
Junction operating temperature Ty op) -40...+150 °C
Inverse diode \ Freewheeling diode
Repetitive peak reverse voltage VRru Vee=0V. 1200 V
Forward current (nominal) IF nom 400 A
; : IF 25 Tyjmax = 175°C; T¢ = 25°C. 444 A
Forward current (maximum continuous) a0 Tojtnan = 176°C; T, = 80°C. 332 A
Repetitive peak forward current™ IFRM lFrm = 3 X IF nom; tp = 1 ms. 1200 A
Junction operating temperature Ty op) -40...+150 °C
Module
Storage temperature Tstg -40...+50 °C
Isolation voltage Visol AC sin 50 Hz; t = 1 min. 4000 Vv
*1 Pulse width and repetition rate should be such that device junction temperature does not exceed maximum T rating
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Characteristics
o e " Val .
Definition Symbol Conditions min. | tyapue [ max Unit
IGBT
Collector-Emitter saturation voltage Veesat ;/G_E 1= oag)ij\;; lc=400A; P i %gogc ;gj ;% 2(1)5 x
u = . v = ; ; .
Gate-Emitter threshold voltage Ve | 2 21?annA; Vee = Veg, Ty = 25°C; 545 | 604 | 640 v
Collector-Emitter cut-off current lces ?/C_E 1= 015129\\//(; -0 PJ f ng?C 411'592 231? 125g :ﬁ
u= ) = U v = . . .
Gate-Emitter leakage current loes ?/C:E EOO%XGE =220V, Ty =25°C; 9.92 11.9 200 nA
Input capacitance Cies _ N A 33.2 nF
Output capacipance Coes ¥:E1_I\/I132\'/ ’TszE 2_59,(\;/ ’ 2.40 nF
Reverse transfer capacitance Cres Y ' 2.80 nF
Total gate charge Qe {j’:E i(’_os’f1 g’ Y 600V, 3416 | 3654 nC
Internal gate resistance Reint | Tyj=25°C. - 1.88 - Q
. T,;=25°C 348 387 472
Turn-on delay time ta(on) T..2150°C | 440 457 570 ns
v =
L T,;=25°C 78 83 100
Rise time b | Vee=600V, T,=150°C | 71 74 102 ns
Vee =215V, — oo
x5V, T,=25°C | 168 | 210 | 280
Tum-on energy Eon 'RCmazx ; gog.A, T4=150°C | 232 | 279 | 470 m
. . L =100 ull T =25°C | 650 | 666 725
urn-off delay time taofn = MH. T,=150°C | 640 650 800 ns
Eall time N T,;=25°C 181 194 225 ns
f T,;=150°C | 287 314 360
Turn-off ener E T,;=25°C 40.8 413 46.0 .y
9y of T4=150°C | 521 | 539 | 600
Collector-emitter threshold voltage Veeo | Vee =+15V; Ty = 150°C; 0.82 0.84 0.86 \Y
On-State slope resistance (IGBT) reeo ,I[CE; :010%0@; lee2 =400 A 427 | 4.69 5.30 mQ
Thermal resistance junction to case Ringo BSE lCiTSA'SOﬂO Alest = 1.0 A 0073 | 0.084 KIW
Inverse diode \ Freewheeling diode
Forward voltage dro v | F=400A Ty=25°C | 194 | 198 | 2.5 v
ge drop P | Vee=0;t,=500ps. | T,;=150°C | 217 | 2.31 2.59 v
Reverse recovery time t Ty=25°C 129 131 160 ns
y " | Ve =15V T4=150°C | 382 | 432 650 ns
Repetitive peak reverse current lrrm YCE =_6288/;A_ P f %gogc ggg ggg ggg 2
Cmax = ) v~
L =100 uH; T,;=25°C 16.4 18.6 23.0 uC
Reverse recovered charge Q| Repy=220. T,=150°C | 505 | 517 | 60.0 e
T,;=25°C 6.68 8.84 12.0 mJ
Reverse recovery energy Erec Ty=150°C | 226 245 30.0 m
Threshold voltage Viro | Tyj=150°C; Vee = 0; lcer = 100 A; 0.81 0.82 0.85 Vv
Forward slope resistance It lce2 = 400 A; t, =1000 ps. 2.60 2.67 3.00 mQ
Thermal resistance junction to case | Riyco) BSE lci? 533%20 Ale =104 0131 | 0.155 K/w
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Module
. , P Rp12 0.28 0.50
Pin resistance Reyy Ty =25°C. Rers 0.38 0.50 mQ
Parasitic inductance between T, = 25°C; Lerz 334 350
terminals Leo | £2 1 MHz nH
' Lp1s 56.0 60.0
Thermal resistance case to heatsink Rinch per module 0.02 0.04 KIW
Mounting torque for screws to heatsink Ms to heatsink M6 3.00 - 5.00 N*m
Mounting torque for terminal screws M to terminals M5 2.25 2.50 2.75 N*m
Weight W - 320 340 g
Notes:
e Insulating material operating temperature 125°C max;
e Case temperature 125°C max;
e The recommended operating junction temperature T,; o, = - 40 + +150°C.
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Chart 1 - typ. output characteristic, IGBT.

Chart 2 - typ. 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 — max. transient thermal impedance .

Chart 8 - RBSOA.

Diode

0.1

IGBT

Zinyc [KIW]

0.01

0.001

0.001 0.01 0.1 1 10
tfs]

Single pulse;
Vee=+15 V.

25 July 2016

Datasheet MIAA-HB12FA-400N_ENG_v03

1000

0 200 400 600 800 1000 1200 1400
Vee [V]
Ve max = 1200 V;
Vee =15 V;
lc max = 2*Ic nom;
Re=22Q;
L =30 uH.

page 5 of 9




@'P PROTON-ELECTROTEX MIAA-HB12FA-400N

IGBT module datasheet
Chart 9 - typ. output characteristic, FRD. Chart 10 - typ. swithing losses vs rated current, FRD.
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Chart 11 - typ. swithing losses vs gate resistanse, FRD. Chart 12 - typ. reverse recovered charge vs gate resistance, FRD.
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Chart 13 - typ. switching times vs rated current, FRD.

Chart 14 - typ. switching times vs gate resistance, FRD.
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Chart 15 - typ. gate charge characteristic.

Chart 16 - typ. reverce recovery current vs gate resistance FRD.
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Chart 17 - typ. rated current vs frequency.
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Overall dimensions: Package type — AA
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Part numbering guide
MAA |-| HB |12 |FA|-]| 400 | N
MIAA IGBT module package type: FA
HB 2 switches as Half-Bridge
HC 1 switch as High-Side chopper
LC 1 switch as Low-Side chopper
12 Voltage rating (Vces/100)
FA IGBT+FRD chipset modification
400 Current Rating
N | Climatic version: normal climate

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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