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MID2-HB12SG-600N

IGBT module datasheet
Low Inductance IGBT Module with 17 mm Height Housing 1200 V 600 A
Chip features
e IGBT chip

o low Vegsay value
o 10 ps short circuit duration at 150°C
o square RBSOA of 2xlc
FRD chip
o fastand soft reverse recovery
o low voltage drop

Design features
copper baseplate
Al,03 DBC substrate
ultrasonic welded power terminals
improved thermal cycling
RoHS compliant
low inductance value
Typical application
AC motor drives
solar inverters
air conditioning
high power converters and UPS
Inverters for wind energy converters

Maximum rated values

Definition [ Symbol | Conditions [ value | Unit
IGBT
Collector-Emitter voltage Vees Vee = 0. 1200 \Y
Maximum allowable collector current (continuous) :zzz R: E::; - ggog E - ggog g?g 2
Repetitive peak collector current™ lcrRM Icrv = 3 X I nom; tp =1 ms. 1800 A
Ty=25°C; Vee=215V; Ve =720V, 10
Short-circuit duration tosc 'FF)V(,; T 5§Ggf \_/;Ef 31'5 V Vo= 720V, 0 Ms
Rgon = Reof = 1.5 Q.

Gate-Emitter voltage Voes +20 v
Junction operating temperature Ty (op) -40...+150 °C
Inverse diode
Repetitive peak reverse voltage VRrrM Vee=0V. 1200 V

, . IF 25 Tyjmay = 175°C; T, = 25°C. 583 A
Maximum allowable forward current (continuous) ea0 Tv; Emaxi = 175°C: T, = 80°C. 442 A
Repetitive peak forward current™ IFRm lFrm = 3 X I nom; = 1 ms. 1800 A
Junction operating temperature Ty (op) -40...+150 °C
Module
Storage temperature Tstg -55...+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
. e v Val .
Definition Symbol Conditions p— t;pue - Unit.
IGBT
Collector-Emitter saturation voltage Veesat :/G_E 1= Osg)sp\é; lc =600 A; P f ?gogc ;22 ;gg ggg x
u= . vj = . . .
Gate-Emitter threshold voltage V() 10:22 ?annA; Vee = Vog; Ty = 25°C; 415 5.80 8.10 V
Collector-Emitter cut-off current lces :/C_E ;01[12120\\//% ~g P’ i} fgoffc = 1226000 g %% ;ﬁ
u= ) = V. vj = - . .
Gate-Emitter leakage current loes :/C_E ;OO;n\S{GE =+20V, T4 =25°C; - 11.00 200 nA
u= .
Input capacitance Cies Vee=25V;Vee =0V, - - nF
Reverse transfer capacitance Crs | f=1MHz; T,;=25°C. - - nF
Total gate charge Qo {(;Gz Eog Ah\gc\E/: 600V, - 5600 | 5900 nC
Internal gate resistance Reint | Ty =25°C. - 1.20 - Q
. T,j=25°C 240 416 592
Turn-on delay time ta(on) T. = 150°C 268 494 720 ns
Vi~
L T,j=25°C 92 120 148
Rise time b | Vee=600V; T;=150°C | 120 | 162 | 204 ns
Turn-on ener: E YGE =-18050V,&' Ty=25°C 25.5 5.0 865 mJ
9y on F\f"‘azx 1' 50 : Tj=150°C | 575 108.5 159.5
. e T,;=25°C | 438 554 670
Turn-off delay time taof s =56 nH. T, = 150°C | 483 500 717 ns
Fall time " T;=25°C 88 132 176 oS
f T;=150°C | 168 218 268
Turn-off ener E T,j=25°C 44.0 53.5 63.0 .
9y of T,=150°C | 580 | 710 84.0
Collector-emitter threshold voltage Vero | Vee =+15V; Ty;=150°C; 0.82 0.84 0.86 V
On-State slope resistance (IGBT) rcEo :CEJ TO1O5OO£ leez = GO0 A, 3.27 3.63 3.99 mQ
u- .
Thermal resistance junction to case Rinj-o 3; ltef:,l:s 1\}5 A - 0.043 0.052 KIW
Inverse diode
Forward voltaae dro v Ir =600 A; T\j=25°C 1.60 2.10 2.60 v
g P F Vee=0; ty=1000 ps. Tj=150°C | 1.95 2.50 3.05 V
Reverse recovery time t Ty=25°C 206 258 310 ns
" T,;=150°C | 367 505 643 ns
VCE =600 V, = o 2 4 A
Peak reverse current lrv | Vee =215V, P _ ?gogc 2?3 328 2:138 A
- . Vi~
Recovered charge Q :(?:mazx ] gogg-A, Ty=25°C | 420 | 600 78.0 uc
g S i ry T;=150°C | 735 | 1020 | 1305 uC
: ' Ty=25°C | 130 [ 230 33.0 mJ
Threshold voltage Vo | Ty=150°C; Vee = 0; lcer = 150 A; 0.85 0.88 0.91 V
Forward slope resistance rr Ice2 = 600 A; ty=1000 ps 2.31 2.82 3.33 mQ
Thermal resistance junction to case Ricn) 3; lteg \=/ 154 - 0.081 0.090 KIW
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Module
L P Re1or11-3 0.92 1.00

Pin resistance Reyy Ty = 25°C. Retgiis 059 100 mQ
Paralsmc inductance between Loce 26.00 nH
terminals

. : Ty=25°C 4850 6225
Thermistor resistance Rt T, = 150°C 160 195 Q

- e Rz =Ry exp [825/50 (1/T2- 1/T1)],
Coefficient of temperature sensitivity Basiso T,= 29815 K 3375 K
Thermal resistance case to heatsink Rinch per module - 0.009 0.014 KIW
Mounting torque for screws to heatsink Ms to heatsink M5 3 - 6 N*m
Mounting torque for terminal screws Mt to terminals M6 3 6 N*m
Weight W - 360 g
Notes:

° 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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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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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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Overall dimensions: Package type — D2
Q8
i % 3 i 39203
'ESI, E _—LLW 62 05
by
Al5 1)
08:015
33§
SIS N ‘ |
] T P T Y
[c] 9%5 +03 =103] 8]
110 £03 @55
=[] ¢ 122:03 ' 4 holes
137 :03
152 :03
Part numbering guide
MID2 |-| HB [12 [SG|-[ 600 | N
MID2 IGBT module package type: D2
HB 2 switches as Half-Bridge
12 Voltage rating (Vces/100)
SG IGBT+FRD chipset modification
600 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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