S MG200PA065K1 ® 650V /200A ® EconoPIM3 IGBT Module
VAHNDER

1. Product Features

1.1 Electrical features

- Vees=650V

- lcnom=200A / lcru=400A
- Low switching losses
- Low inductance

- Fast switching and short tail current

- Integrated NTC temperature sensor

- High power and thermal cycling capability

1.2 Mechanical features

- ALOs substrate with low thermal resistance
- Copper base plate

2. Typical Applications

- Switching mode power supply
- Driveinverters with brake system
- Uninterruptible power supply

- ACand DC servo drive amplifier

3. Description

i & X x o — o]
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3 Phase Bridge+Brake+Rectifier
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VAHNDER MG200PAO65K1 ® 650V /200A ® EconoPIM3 IGBT Module
4, IGBT, Inverter
4.1 Maximum Rated Values
Parameter Note or test condition Symbol Values Unit
%og;t%ng;;g%collector current Te = 80°C, T, max = 150°C le vom 200 A
;e‘%i;tuil\gﬁpé?}% collector current tp=1ms ler 400 A
;O;;'Ep;%’;%' dissipation Te = 25°C, Tyjmax = 175°C Prot 635 w
4.2 Characteristic value
Values
Parameter Note or test condition Symbol Unit
Min. | Typ. | Max.
T, = 25°C 1.37 Vv
;‘%ﬁ‘f’ggﬁ;gﬁ‘%ﬁo” voltage le = 200 A, Vee = 15 V Ty=125°C | Veesa 1.48 v
T, = 150°C 1.51 Vv
gﬁ;gg}g&i‘gd voltage lc = 3.2MA, Vee = Veg, Ty = 25°C Veen | 50 | 58 | 65 |[v
ﬁ%‘fg‘grge Vee = -15V ... +15V Qs 151 e
%tgrz?ﬂﬁajfz?ggﬂressmr Ty=25°C Roint 2.90 Q
;%p)‘\’;égadtame f=1MHz, T,=25°C, Vce=25V, Vee=0V Cies 32.4 nF
,F;er:jjg;ﬁ{ggfer capacitance f=1MHz, T,=25°C, Vce=25V, Vee=0V Cres 0.14 nF
;’%e*g_oég?gg lct“;;,g current Vee =650V, Vee =0V, Ty = 25°C lees 1 |ma
ﬁﬂifjirgiftg%eg;%ge current Vee =0V, Vee =20V, T = 25°C lces 100 [nA
lc = 200A, Ve = 300V T, = 25°C 0.09 us
;Jgﬁ?&ﬁg time, inductive load Vee = +15/-15V Ty=125C | toon 0.10 us
Reon = 1.5Q T, = 150°C 0.11 us
lc = 200A, Ve = 300V T, = 25°C 0.05 us
i';iﬂt_'r’;;_‘f inductive load Voe = +15/-15V T,=125C | 4 0.05 us
Roon = 1.5Q T, = 150°C 0.05 us

(table continues...) 54
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VAHNDER Vils,... MG200PAO65K1 ® 650V / 200A

® EconoPIM3 IGBT Module

Values
Parameter Note or test condition Symbol Unit
Min. | Typ. | Max.
Ic = 200A, Vce = 300V Ty=25°C 0.16 us
Turn-off delay time, inductive load
o Vee = +15/-15V Ty = 125°C ta,off 0.19 us
K WTREIR B j8]
Reoff = 1.5Q Ty =150°C 0.20 us
Ic = 200A, Vce = 300V Ty=25°C 0.11 us
Fall time, inductive load
. Ve = +15/-15V Ty=125°C tf 0.22 us
TRERTE]
Re,off = 1.5Q Tyj=150°C 0.26 us
lc =200A, Vce = 300V, Ls=30nH Tyj=25°C 2.09 mJ
Turn-on energy loss per pulse )
i Vee = +15/-15V, di/dt =2970A/us  |Ty=125°C Eon 2.12 mJ
FHiBIFEREE
Re,on=1.5Q (Ty; = 150°C) Ty =150°C 2.14 mJ
Ic =200A, Vce = 300V, Ls=30nH Ty=25°C 4.15 mJ
Turn-off energy loss per pulse
o Vee = +15/-15V, dv/dt =2860V/us  |Ty=125°C Eoff 7.05 mJ
XUTHFEREE
Re,0ff = 1.5Q (Tyj = 150°C) Ty =150°C 7.80 mJ
SC data Vee <15V, Ve =300V, tp < 8 s, Tyj= 150°C,
_ . Isc 2026 A
SRR IR Coe=0.0uF, Vcemax = Vces - Lsce - di/dt
Thermal resistance, junction to case
Per IGBT Rith,ic 0.23 |K/W
25— BRI AR

5. Diode, Inverter

5.1 Maximum Rated Values

Parameter Note or test condition Symbol Values Unit
Repetitive peak reverse voltage
L Ty=25°C VRrm 650 V
RAESIEEBE
Continuous DC forward current
. T Ir 200 A
ESIERBERER
Repetitive peak forward current
N tr=1ms IFRM 400 A
EnEEIREBR
5.2 Characteristic value
o Values )
Parameter Note or test condition Symbol Unit
Min. | Typ. | Max.
T,j=25°C 1.22 v
Forward voltage
IF=200A,Vee=0V Ty=125°C Ve 1.19 \
NAELES
Ty =150°C 1.17 v

(table continues...) 542
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VAHNDER MG200PA065K1 ® 650V /200A ® EconoPIM3 IGBT Module
Values
Parameter Note or test condition Symbol Unit
Min. | Typ. | Max.
Ir=200A, Vr =300V Tyj=25°C 172 A
Peak reverse recovery current Vee =-15V .- dir/dlt = 2260 A/ T = 125°C | 186 A
6e=-15V, - dir/dt= s =
RRiRERESR E ; " ! "
Re,off = 1.5Q (Tyj = 150°C) Tyj=150°C 190 A
Ir=200A, Vr =300V Tyj=25°C 16.6 uc
Recovered charge V 15V, - dir/dt = 2260 A/ Ty=125°C Q 23.3 C
6e=-15V, - dir/dt= s = .
IR T g ‘ r g
Re,off = 1.5Q (Ty; = 150°C) Tyj=150°C 25.9 ucC
Ir=200A, Vr = 300V Tyy=25°C 1.07 mJ
Reverse recovery energy )
B N Vee = -15V, - die/dt = 2260 A/us Ty =125°C Erec 2.56 mJ
RBRERFE (BhH)
Re,off = 1.5Q (Ty; = 150°C) Tyj=150°C 2.99 mJ
Thermal resistance, junction to case .
Per diode Rith,ic 0.38 [K/W
25— BRI
6. Diode, Rectifier
6.1 Maximum Rated Values
Parameter Note or test condition Symbol Values Unit
Repetitive peak reverse voltage
Ty=25°C VRrm 1600 vV
RAEERESLE
Average Rectified Output current
. . N Ve=1.2,Ty=150°C Ir 200 A
ety A IRER
Surge forward current .
. tp=10 ms, Tvj=150°C IFsm 1344 A
EMRBEMR
1%t - value
tp=10 ms, Tvj=150°C 1%t 9031 A%
I’t-&
6.2 Characteristic value
Values
Parameter Note or test condition Symbol Unit
Min. | Typ. | Max.
Forward voltage
Tyj=150°C, Ir=200 A Ve 1.0 \
NAELES
Reverse current
) Ty = 150°C, Vr = 1600 V Ir 1 mA
REEBTR
Thermal resistance, junction to case .
Per diode Rthuc 0.22 |K/W
45— BRE R
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VAHNDER MG200PA065K1 ® 650V /200A ® EconoPIM3 IGBT Module
7. IGBT, Brake-Chopper
7.1 Maximum Rated Values
Parameter Note or test condition Symbol Values Unit
Collector-emitter voltage o= 25°C v 650 v
£ EB 1 — R R B ! -
Continuous DC collector current Te=T4°C. T 150°C | 150 A
= , bvymax= nom
S 5265 PR P 7 ‘ J o
Repetitive peak collector current N | 300 A
=1ms
S e IR ' o
Total power dissipation
Tc=25°C, Tyjmax = 175°C Ptot 440 w
BINEGHE
Gate-emitter peak voltage
N Vees +/-20 V
AR — R SR IEE B E
7.2 Characteristic value
Values
Parameter Note or test condition Symbol Unit
Min. | Typ. | Max.
Tyj=25°C 1.36 \
Collector-emitter saturation voltage
R lc=150A,Vee=15V Tyy=125°C Ve sat 1.46 vV
SR — R STRIBFIEBE
T,j=150°C 1.49 v
Gate threshold voltage
R lc=1.5mA, Vce = Ve, Tyj = 25°C VeE,th 5.0 5.7 6.5 |V
iR EEE
Gate charge V 15V..+15V Q 1.51 C
=- ot .
R e * ) i
Internal gate resistor
Ty=25°C Raint 2.90 Q
ISR A% B3 PR
Input capacitance
N N f=1MHz, T\=25°C, Vce=25V, Vee=0V Cies 323 nF
LGRS
Reverse transfer capacitance
o f=1MHz, T=25°C, Vce=25V, Voe=0V Cres 0.14 nF
REERES
Collector-emitter cut-off current Ver =650V, Ve = 0V, T = 25°C | 1 A
= R = LTy = m
SRR RS IRELE “ - ’ -
Gate-emitter leakage current Vee =0V, Ver = 20V. Tu = 25°C | 100 |na
- N - ) Vi = n
-8 AR e J °
lc = 150A, Vce = 300V Tyj=25°C 0.15 us
Turn-on delay time, inductive load
N Vee = +15/-15V Tyj=125°C td,on 0.16 us
FHB IR E]
Re,on=3.3Q Ty=150°C 0.17 us

(table continues...) {4
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MG200PAO65K1 ® 650V /200A ® EconoPIM3 IGBT Module

Values
Parameter Note or test condition Symbol Unit
Min. | Typ. | Max.
lc = 150A, Vce = 300V Ty=25°C 0.03 us
Rise time, inductive load
. Ve =+15/-15V Tyj=125°C te 0.03 us
LFtadiEl
Reon =3.3Q Tyj=150°C 0.04 us
lc = 150A, Vce = 300V Ty=25°C 0.12 us
Turn-off delay time, inductive load
Y7 A et Vee = +15/-15V Ty=125°C td,off 0.14 us
X W AEIR B i8]
Re,0ff=3.3Q Ty =150°C 0.14 us
Ic = 150A, Vce = 300V Ty=25°C 0.18 us
Fall time, inductive load
. Ve =+15/-15V Tyj=125°C te 0.26 us
TBEBYE]
Reoff = 3.3Q Tyj=150°C 0.28 us
lc = 150A, Vce = 300V, Ls=30nH Tyj=25°C 4.30 mJ
Turn-on energy loss per pulse .
o aar o Vee = +15/-15V, di/dt =3290A/us Ty=125°C Eon 7.08 mJ
FHERFEREE
Re,on = 3.3Q (Ty; = 150°C) Ty =150°C 8.17 mJ
Ic = 150A, Vce = 300V, Ls=30nH Ty=25°C 4.56 mJ
Turn-off energy loss per pulse
e Vee = +15/-15V, dv/dt =4500A/ps [Ty =125°C Eoff 6.07 mJ
XUTIRFEREE
Re,off = 3.3Q (Tyj = 150°C) Tyj=150°C 6.36 mJ
SC data Vee <15V, Vec =300V, tp < 8us, Tyj=150°C,
_ . Isc 1380 A
SRR R Coe =0.0uF , Veemax = Vees - Lsce - di/dt
Thermal resistance, junction to case
Per IGBT Rith,ic 0.34 [K/W
25 —BAeR e
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VAHNDER

MG200PAO65K1 ® 650V /200A ® EconoPIM3 IGBT Module

8. Diode, Brake-Chopper

8.1 Maximum Rated Values

Parameter Note or test condition Symbol Values Unit
Repetitive peak reverse voltage
Tyj=25°C VRrm 650 V

REESEEBE
Continuous DC forward current
) T If 150 A
ELEABERBR
Repetitive peak forward current

L N tr=1ms IFRM 300 A
ERESIRERR

8.2 Characteristic value

Values
Parameter Note or test condition Symbol Unit
Min. | Typ. | Max.
Tyj=25°C 1.63 \
Forward voltage
IF=150A,Vee=0V Tyj=125°C Ve 1.38 \
FHBE
Tyj=150°C 1.32 \
Ir=150A, Vr = 300V Tyj=25°C 36.8 A
Peak reverse recovery current .
. . Vee =-15V, - dir/dt =750 A/us Tyy=125°C Irm 53.5 A
RAEREIEESR
Re.off = 3.3Q (Ty = 150°C) Ty =150°C 54.4 A
Ir=150A, Vr = 300V Tyj=25°C 2.79 uc
Recovered charge )
L Vee=-15V, - dir/dt = 750 A/us Ty =125°C Qr 5.57 ucC
RS BB
Re.off = 3.3Q (Ty = 150°C) Ty = 150°C 6.54 uc
Ir=150A, Vr = 300V Ty=25°C 0.21 mJ
Reverse recovery energy .
o Vee =15V, - dig/dt = 750 A/us Ty=125C | Erec 0.36 mJ
REREHFE (BhH)
Re,off = 3.3Q (Tyj = 150°C) Ty;=150°C 0.47 mJ
Thermal resistance, junction to case Per diod R 065 lkw
P er diode th,JC . /
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VAHNDER MG200PAO65K1 ® 650V /200A ® EconoPIM3 IGBT Module

9. NTC-Thermistor

9.1 Characteristic value
Values
Parameter Note or test condition Symbol Unit
Min. | Typ. | Max.

Rated resistance oo
5 B P (A Tc=25°C R2s 5.00 KQ
Power dissipation Te = 25°C p 20 |mw
FERThFE - »
B-value Ry=Rasexp[Basiso(L/T2-1/(298, 15K))] Bzs/Bso 3375
B-Z1&
B-value Ro=Rasexp[Basiso(1/T2-1/(298, 15K))] Bas/Brs 3408
B-Z &
Ejf}'ge Ro=Rasexp[Basso(1/T2-1/(298, 15K))] B.s/Bioo 3435

10.Module

10.1 Characteristic value

Values
Parameter Note or test condition Symbol Unit
Min. | Typ. | Max.

Isolation Voltage _ .
FEESE RMS, f=50HZ,1min VisoL 2500 |v
Stray inductance module
%ﬁ%@ Lsce 25 nH
Operation Junction Temperature .
oy Tiop -40 150 [C
Storage Temperature Range .
FiEREEE Tsg -40 125 |C
Mounting Torque
22T AR Screw M5 M 3 6 N.m
Weight of Module
F8 G 300 g

TSUKING Semiconductor Co.,Ltd

08

www.vahnder.com

¢ info@vahnder.com


http://www.lionsgateigbt.com/

A

VAHNDER

MG200PAO65K1 ® 650V / 200A

11.Characteristics diagrams

® EconoPIM3 IGBT Module
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Tvj=25C / {/
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Output characteristic IGBT, Inverter (typical)

Output characteristic IGBT, Inverter (typical)

Ic =f (VcE) lc =f(Vce)
Vee = 15V Ty = 150°C
400 T T T v 14 r r
ijzzs“c / EOﬂ,T\.’j:125UC
350 H — —Tyj=125°C i 1 | — — —EoffTvi=125"C iy
- . ————— i=150° .
- = =Tyj=150°C /, Eon,TVj‘ 150°C T,
£70]0 | M I S — S— A4 S— . . N EOH:,TVJ:ISO C .." 4
/4 10 P4
V o
250 # -~ 4
< / 8 2
.1:. / = s
L9500 , é o P b
[N _."‘ -~
/// 6 L
150 77 A
/ 4
)7 o s
100 ,/J/ .j
7/ .
/ 2
50 ,,‘/ -—
7
//
0 e 0
5 6 7 8 9 10 11 12 13 0 100 200 300 400
VGE [V] Ic (A)

Transfer characteristic IGBT, Inverter (typical)
Ic =f (VGE)
Vce = 20V

Switching losses IGBT, Inverter (typical)
Eon = f (lC), Eoff = f (lC)
Reoff = 1.5 Q, Reon = 1.5Q, Vce =300 V, Ve = £ 15 V
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MG200PA0O65K1 ® 650V /200A ® EconoPIM3 IGBT Module
VAHNDER
| | | 1
12 H Eon,Tvj=125°C _
- = = Eoff,Tvj=125°C =
- Eon,Tvj=150°C >
--------- Eoff,Tvj=150"C £
ﬁ ]
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Switching losses IGBT, Inverter (typical)
Eon =f (RG), Eoff = f (RG)
lc=200A,Vce=300V, Vece=2 15V

Transient thermal impedance IGBT, Inverter
Zinac = f (t)

500 l

Ic,Modul
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400

350 \
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50

0 200 400 600 800
VCE (V)
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- = = Tvj=150"C I
300

250

/

IF [A]

100 7
/!
50
v
4
0 —
00 03 05 08 10 13 15 18 20

VF [V]

Reverse bias safe operating area IGBT, Inverter (RBSOA)
lc =1 (Vce)
Vee =15V, Reort = 1.5 Q, T,; = 150°C

Forward characteristic of Diode, Inverter (typical)
Ir=1(Ve)
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MG200PAO65K1 ® 650V / 200A

® EconoPIM3 IGBT Module

6 1 1 6 1 1
Erec,Tvj=125°C Erec,Tvj=125"C
5 H — —Erec,Tvj=150"C > 5 H====- Erec,Tvj=150"C
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Switching losses Diode, Inverter (typical)
Erec = f (|F)
Rcon = 1.5 Q, Vce =300V

Switching losses Diode, Inverter (typical)
Erec= f (RG)
Ir =200 A, Vce =300 V
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Transient thermal impedance Diode, Inverter
Zinac =T (1)

Forward characteristic of Diode, Rectifier (typical)
Ir=1(Ve)
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MG200PAO65K1 ® 650V /200A ® EconoPIM3 IGBT Module

VAHNDER
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Output characteristic IGBT, Brake-Chopper(typical)

Forward characteristic of Diode, Brake-Chopper

TSUKING Semiconductor Co.,Ltd

Ic =f(Vcg) (typical)
Vee = 15V Ie = f (VE)
10000 ;
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1000 \\
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25 50 75 100 125 150 175
TNTC (°C)
NTC-Thermistor-temperature characteristic
(typical)
R =f (Tntc)
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MG200PAO65K1 ® 650V / 200A

® EconoPIM3

IGBT Module
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12.Circuit Diagram
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