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! MG600DB120TO ® 1200V /600A ® Y62 IGBT Module
VAHNDER

1. Product Features

1.1 Electrical features

- Vces=1200V

- lcnom=600A / lcrv=1200A

- Low switching losses

- Lowinductance

- Fastswitching and short tail current

- High power and thermal cycling capability

1.2 Mechanical features Figurel IGBT Module

- High power and thermal cycling capability
- AlbOs substrate with low thermal resistance
- Copperbase plate

2. Typical Applications

- Switching mode power supply

- Drive inverters with brake system
- Uninterruptible power supply

- AC and DC servo drive amplifier

3. Description

Figure 2 Half Bridge
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4. IGBT, Inverter

4.1 Maximum Rated Values

MG600DB120TO ® 1200V /600A ® Y62 IGBT Module

Parameter Note or test condition Symbol Values Unit
Collector-emitter voltage
. N Ty= 25°C Vees 1200 Vv
S BIR— & 5IRIBIERIE
Continuous DC collector current
. N Tc=100°C, Tyj, max = 150°C I¢ nom 600 A
LR ERFRARER IR
Repetitive peak collector current
R tp= 1ms ICRM 1200 A
S BIRIEERR
Total power dissipation .
Tc=25°C, Ty, max = 175 Piot 1875 W
SINEGFE
Gate-emitter peak voltage
R Vees +/-20 \
iRk — & SR IEE B &

4.2 Characteristic value

Values
Parameter Note or test condition Symbol Min. | Typ. | Max Unit
T,j=25°C 1.45 1.90 |V
Collector-emitter saturation voltage e = 600 A Vee = 15V T.=195¢ | v 160 v
%%ﬂ’z-ﬁ%ﬁ&’f@%ﬂ EE,E = » VGE Vi~ CE,sat .
T,;=150°C 1.65 \%
Gate threshold voltage le = 22.8MA, Ve = Vg, Ty = 25°C Ve | 50 | 58 | 65 |v
RS ERE
Gate charge Vee=-15V ... 415V Qe 6.9 uc
AR EBTRT
Int [ gat ist o
nternal gate resistor T,=25°C Ren 0.53 a
RIER % F8 PR
Input capacitance f=1MHz, T,/=25°C, Vee=25V, Vee=0V Cis 86 nF
LEDNGERS
Reverse transfer capacitance F1MHz, Ty=25°C, Vee=25V, Vee=0V Con 0.6 nF
REFHEBEE
Collector-emitter cut-off current Vee = 1200V, Vee = 0V, Ty = 25°C lecs 4 mA
EBRk-R HRE LB
Gate-emitter leakage current
. NI Vee=0V,Vee =20V, T,j=25°C | 400 A
HAR-£ SRR AR « o : o "
lc = 600A, Vce = 600V T,j=25°C 0.19 us
Turn-on delay time, inductive load Vee = +15/-15V Ty =125° taon 0.19
FHB IR AT E] us
Re,on = 1.6Q T,;=150°C 0.20 us
lc = 600A, Vce = 600V T,j=25°C 0.11 us
Rise time, inductive load B e
FFE Ve = +15/-15V T,j=125°C t 0.11 us
Re,on = 1.6Q T,;=150°C 0.11 us

(table continues...) £4:
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VAHNDER MG600DB120TO ® 1200V /600A ® Y62 IGBT Module
Values
Parameter Note or test condition Symbol| win. Typ. | Max. Unit
Ic = 600A, Vce =600V T,j=25°C 0.60 us
Turn-off delay time, inductive load Vee = +15/-15V Ty=125°C oo 0.60 us
K HTIERAY 8]
Re,off = 1.6Q T,;=150°C 0.62 us
Ic = 600A, Vce = 600V T,j=25°C 0.15 us
Fall time, inductive load Vee = +15/-15V T, = 125°C t 0.31 us
T R&AE]
Re,off = 1.6Q T,;=150°C 0.33 us
Ic = 600A, Vce =600V, Ls=20nH T,j=25°C 51.9 mJ
Turn-on energy loss per pulse Vee =+15/-15V, di/dt =4300A/us | T;j=125°C |  Eon 526 mJ
FridREE
Rgon = 1.6Q (T,; = 150°C) T,;=150°C 57.2 mJ
Ic = 600A, Vce =600V, Ls=20nH T,j=25°C 69.3 mJ
Tumn-off energy loss per pulse Ve = +15/-15V, dv/dt=3500V/ps | T;=125°C |  Eof 81.7 mJ
XiRES
Re,off = 1.6Q (T,; = 150°C) T, =150°C 88.0 mJ
SC data Vee ST5V, Vec=600V, T < B 1is, Ty = 150°C,
Coe=0.0uF, Veemax = Vees -Lsce -di/dt Isc 3100 A
RS AR
Thermal resistance, junction to case Por IGBT Rexc 0.08 |k/w
£5-9hFARR
5. Diode, Inverter
5.1 Maximum Rated Values
Parameter Note or test condition Symbol Values Unit
Repetitive peak reverse voltage ore
5 (5 S R (B T,j=25°C Vrru 1200 \Y
Continuous DC forward current | 600 A
ELEEERBER F
Repetitive peak forward current _
N tp=1 |
ERESEEEDR prims P 1200 A
5.2 Characteristic value
Values
Parameter Note or test condition Symbol Unit
Min. | Typ. | Max.
T,;=25°C 2.00 240 |V
Forward voltage _ _ _ °
FrRsE lF=600A,Vee=0V T,;=125°C Ve 1.65 Vv
T,;=150°C 1.60 Vv

(table continues...) #74k:
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VAHNDER MG600DB120TO ® 1200V /600A ® Y62 IGBT Module
Values
Parameter Note or test condition Symbol Unit
Min. | Typ. | Max.
Ir=600A, Vg = 600V T,j=25°C 290 A
Peak reverse recovery current . — 1Ko
. Vee =-15V, - dig/dt =1750 A T, =125°C | 480 A
RERE B ESR o ol fus T i
(T,=150°C) T,j=150°C 520 A
Ir=600A, Vg = 600V T,j=25°C 38.4 ucC
Recovered charge . _ 19E0
Vee =-15V, - dig/dt = 1750 A T,;=125°C v 96.5 C
Ve o ef fus j Q u
(T,=150°C) T,j=150°C 118.0 uc
Ie = 600A, Vg = 600V T,j=25°C 10.7 mJ
Reverse recovery energy _ . _ _ o
N Vee =-15V, - dig/dt =1750 A/us T,;=125°C Erec 27.0 mJ
RERERE (S °* "l u J
(Ty=150°C) T,;=150°C 32.8 mJ
Thermal resistance, junction to case .
’ R 0.10 |K/W
v Per diode th,JcC /
6. Module
6.1 Characteristic value
Values
Parameter Note or test condition Symbol Min. | Typ. | Max Unit
Isolation Voltage RMS, f=50HZ, 1min Visol 2500 |v
fREEE
Stray inductance module L 20 AH
sCE
FEEERE
(table continues...) {54%
Values
Parameter Note or test condition Symbol Min. | Typ. | Max Unit
Operation Junction Temperature T 40 150 |'c
455 .
Storage Temperature Range T 40 125 |°c
stg -
FEREEE
Mounting Torque Screw M6 M 3 6 |Nm
LREHIE
Terminal Connection Torque
U7 RIE R Screw M6 M 2.5 5 |N.m
Weight of Module G 340 g
B8
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7. Characteristics diagrams
1200 ; . : : 1200 , . :
ij:zs”c ’:' VGE=19V /I ..'.
- = = Tvj=125°C l'_.-' = = = VGE=17V /I,:':/
1000 f eeeeeee Tvj=150°C 1000 eeeeeeee VGE=15V 4
W VGE=13V 15 /7
A — — VGE=11V 17 7/
800 ” 800 | = = =vGE=9v L
/ K :': /
— r — A4
= 600 / Py = 600 /‘
o F' < !_:
¢ i/ /
400 £ 400 / == ]
/_t -
200 200
j‘i lc="f (Vce) le=f(Vee)
_,/ Vee = 15V Ty= 150°C
(O 0 - L
0 0.5 1 1.5 2 2.5 3 0 0.5 1 1.5 2 2.5 3
VCE [V] VCE [V]
Output character|§t|c IGBT, Inverter Output characteristic IGBT, Inverter
(typical)
(typical)
1200 T T 300 : :
Tvj=25°C Eon, Tvj =125°C
- = = Tyj=125C = = = Eoff, Tvj = 125°C
1000 ......... ij:]_SOﬂC 250 | e=-—=—- Eon ij =150°C
800 ] 200 [ Eon=f (I), Eofr = f (Ic)
]
' —_ Vee = ilSV, Reon=1.6 Q
F_f. 600 3 E 150 M Reoff = 1.6 Q, Vee =600V .,'/
o J w R
.9/ -";-’ -7
4 - - ’a’
400 i 100 A -
K ,-';-, I"
..", ’-"/ "l’
_.'/ / '.’.-'4 A2
200 = lc=f (Vo) 50 .J,.""'_./
- il Ve = 20V g7
0 = : : 0
5 7 9 11 13 15 0 200 400 600 800 1000 1200
VGE [V] |c [A]
Transfer characteristic IGBT, Inverter(typical)
Switching losses IGBT, Inverter (typical)
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MG600DB120TO ® 1200V /600A ® Y62 IGBT Module
VAHNDER
300 — 1.00E+00
= Eon, Tvj=125°C
= = = Eoff, Tvj = 125°C
250 | ---e- Eon, Tvj = 150°C
......... Eoff, TV] - lsooc .’——-__.—-"'
200 1" 1.00E-01
p —
/ j 3
= ,’// ---- - 2 i
£ 150 g ] Q ]
“ I’I/ ',";"" N Zie = (Y
VA
100 et 1.00E-02
f ~
; Eon Zf(RG), Eoffzf(RG)
>0 Vee = 215V, Ic = 600A,
Vce = 600V
0 I I I 1.00E-03
2 4 6 8 10 12 14 16 0.001 0.01 0.1 1 10
Rs [Q] t[s]
Switching losses IGBT, Inverter (typical) Transient thermal impedance IGBT,
Inverter
1300 1200 T -
1200 Tv=25'C i /
Ic, Modul - = = Tvj=125°C ;
1100 - = =g, Chip 1000 i eeeeeees Tvj=150"C .','
1000 - i
900 Hi
800 +
800 N
= 700 _ H
< :
600 = 600 7
soo || le=f(Vee) Vee=£15v Ie = (Vf) KL
Reoff = 1.6 Q, Tvj = 150°C i
400 400 H =1
S
300 1 /
s
200 200 T
100 7
o
0 0 L
0 200 400 600 800 100012001400 0 05 1 15 2 25 3
Vee [V] Ve [V]
Reverse bias safe operating area IGBT,Inverter Forward characteristic of Diode, Inverter(typical)
(RBSOA)
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MG600DB120T0O ®

VAHNDER

1200V /600A ® Y62 IGBT Module

45 1 1 1 45 1 1 L
Tvj=125°C Tvj=125°C
40 M = = =1j=150°C 40 = = T Tvj=150"C
35 =" 35
rd - \
30 2 ] 30
/ / \
1/ \
= 25 7 = 25 N
E 4 E .
w 20 4 w 20 = -
/ h __.—-""—‘
v
15 7 15
4
10 i 10
,J/ Ereczf(|F) Ereczf(RG)
> I/ Reon = 1.6 , Vec = 600V > IF =600 A, Ve = 600V
0 I [ I I 0 [ I I I [
0 200 400 600 800 1000 1200 2 4 6 8 10 12 14 16
I¢ [A] Rs [Q]
Switching losses Diode, Inverter Switching losses Diode, Inverter
(typical) (typical)
1.00E+00
1.00E-01 |
2
x, Zthsc =f (t)
S
N
1.008-02 }A4
1.00E-03
0.001 0.1 1 10
t [s]
Transient thermal impedance Diodelnverter
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8. Circuit Diagram

o

I
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W O

Figure 3

9. Package Outlines
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Figure 4
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