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7MBR75VR120-50 (RoHS compliant product)

1. Outline drawing ( Unit : mm)

[ shows theoretical dimension.
( ) shows reference dimension.
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Section A-A
2. Equivalent circuit
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3.Maximum ratings ( at Tc= 25°C unless otherwise specified )

Items Symbols Conditions Max,mum Units
ratings
Collector-Emitter voltage Vees 1200 \Y)
Gate-Emitter voltage Vges +20 \"J
5 lc Continuous |Te=80°C 75
=
%’ Collector current Icp 1ms Te=80"C 150 A
= -c 75
-lcpulse |1ms 150
Collector power dissipation Pc 1 device 385 w
Collector-Emitter voltage Vees 1200 \'
Gate-Emitter voltage Vees 120 Vv
% Collector current le Continuous _ |Te=80°C S0 A
o Icp 1ms Tc=80°C 100
Collector power dissipation Pc 1 device 280 w
Repetitive peak reverse voltage (Diode) : VRRM 1200 \J
5 Repetitive peak reverse voltage VRRM 1600 \)
E Average output current lo 50Hz/60Hz, sine wave 75 A
§ Surge current (Non-Repetitive) Irsm 10ms, Tj=150°C 520 A
Ol (Non-Repetitive) 1t half sine wave 1352 A
Juncﬁon temperature Tj Inverter, Brake 175
Converter 150
Operating junciton temperature . Inverter, Brake 150
(under switching conditions) Tiop Converter 150 o
Case temperature Te 125 C
Maximum junction temperature Timax 175
Operating temperature (under switching conditions) Tjop 150
Storage temperature Tstg -40~+125
| e Il T
e [Mounting -3 - ws 35 | Nm

(*1) All terminals should be connected together during the test.

(*2) Two thermistor terminals should be connected together, other terminals should be connected together
and shorted to base plate during the test.

(*3) Recommendable value : 2.5-3.5 Nm (M5)
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4. Electrical characteristics ( at Tj= 25°C unless otherwise specified)

o Ch teristics .
Items Symbols Conditions - arac Units
min. typ. max.
Zero gate voltage Vee = 0V i i
collector current loes Vee= 1200V 10 mA
Gate-Emitter Vee =0V .
leakage current loes Vee= $20V - - 200 nA
Gate-Emitter Ve = 20V
threshold voltage Ve lc= 75mA 6.0 6.5 7.0 v
v Vee= 15V Tj=25°C - 2.25 2.70
CEE2) o= 75A Tj=125°C - 2.60 -
(terminal) = —
Collector-Emitter Tj=150°C - 265 - v
saturation voltage v Vge= 15V Tj= 25°C - 1.85 2.30
(gﬁ;ﬂ)" le= 75A Tj=125°C - 2.20 -
5 Tj=150°C - 2.25 -
§ Input capacitance Cies Vee=10V,Vge=0V,f=1MHz - 6.0 - nF
= ton Vee = 600V - 0.39 1.20
Tum-on time tr lc =75A - 0.09 0.60
tr @ Vee= +15/-15V - 0.03 - Hs
5 toff Rg= 220 - 0.53 1.00
Turn-off time m - 0.06 030
v Tj= 25°C . 2.10 2.55
" k= 75A Tj=125°C - 2.25 -
(terminal) -
Forward on voltage TI=180°C . 2.20 - \'
g v Tj= 25°C - 1.70 215
F lp=  75A Tj=125°C - 1.85 -
(chip) -
Tj=150°C - 1.80 -
Reverse recovery time trr k= 75A - - 0.35 us
Zero gate voltage Vee =0V
collector current lees Veg= 1200V - - 1.0 mA
Gate-Emitter Vee =0V
leakage current loes Vee= +20/-20V - - 200 nA
v Vee= 15V Tj=25°C - 2.10 2.55
CEE - flo= 50A Tj=125°C - 2.45 -
. (terminal) -
o Collector-Emitter Tj=150°C - 2.50 - v
ﬁ saturation voltage v Vee= 15V Tj= 25°C - 1.85 2.30
- s )= 50A  [Tj=125°C - 2.20 -
(chip) :
Tj=150°C - 2.25 -
i ton Veg= 600V - 0.39 1.20
Turn-on time tr |lc= 50A - 0.09 | 060 .
Tmoft fime off  |Vee= +15/-15V - 053 | 100 | "
tf Rg= 15Q - 0.06 0.30
Reverse current IRRM Ve= 1200V - - 1.00 mA
& E A/ = 75A terminal - 1.80 2.10
:>=’ orward on voltage (chip) chip - 120 - Vv
& |Reverse current IRRM  [Vg= 1600V - - 1.0 mA
5 ] T= 25°% - 5000 -
@ R R
g [Jesistance T= 100%C 265 | a5 | 520 | °
£ |B value B T= 25/50°C 3305 3375 3450
Fuji Electric Device Technology Co., Ltd. |3 MS6M1266 5 /17
o
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5. Thermal resistance characteristics

cteristic:
Items Symbols Conditions Chara tics Units
min. typ. max.
Inverter IGBT o - - 0.39
Inverter FWD - - 0.55
Th | resist 1device Rth(j- =
ermal resistance(1device) (j-c) Brake IGBT - - 054 o
Converter Diode - - 0.43
Contact thermal resistance .
R Rth(c-f) |with Thermal Compound - 0.05 -
(1device) (*4)

(*4) This is the value which is defined mounting on the additional cooling fin with thermal compound.

6. Indication on module (£¥a1—JL&KR)
Display on the module label ’
- Logo of production
- Type name: 7MBR75VR120-50
= lg, Veesg rating : 75A 1200V
- Lot No (5 digits)
" - Place of manufacturing (code)
- Bar code

7.Applicable category (i F#iH)

This specification is applied to Power Integrated Module named 7MBR75VR120-50 .
AMAEREL/ T —EH/ES 1—ILIMBRT5VR120-50{ZEH T3,

Fuji Electric Device Technology Co., Ltd. MS6M1266 6 /17
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8.Storage and transportation notes (& B LOIEEE)

- The module should be stored at a standard temperature of 5 to 35°C and humidity of 45 to 75% .
Be careful to Solderability of the terminals if the module has passed over one
year from manufacturing date, under the above storage condition.
ER-ERRENEELL, (5~35°C, 45~75%)
FREEET T, EEMIELEEBLL SR FHTFERMHEHMEET 0L,

- Store modules in a place with few temperature changes in order to avoid condensation on the module surface.
RALGBEEOLGEL, (EV1—LREMNEELLLIL)

« Avoid exposure to corrosive gases and dust.

BB ADORERR. BROSVBFRITH#TEE,

« Avoid excessive external force on the module.
HRIHESDDLENKIITHERT S,

» Store modules with unprocessed terminals.
EDa—NOHFERMIORETCRET I,

- Do not drop or otherwise shock the modules when transporting.
B OBRBFICEREEZ Y. BETIELYLENIE,

9. Definitions of switching time (R yF 7 BRI D EHK)

10. Packing and labeling (B8 #%)
Display on the packing box
- Logo of production
- Type name
- Lot No
- Products quantity in a packing box

11. RoHS directive compliance (ROHS#E4#ERAIZDLVT)

The document (MS5F6209) about RoHS that Fuji Electric Device Technology issued is applied to this Power
Integrated Module. The Japanese edition (MS5F6212) is made into a reference grade.

APIMIZELEHT /AR T7/00—mFTLTLVARoHSIZEE T 2 & $IMS5F6209% AT 3.
AAEER(MS5F6212) I3 8EFHET S,
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12.List of materials (#$UJXk)

N M AR
X AR TNNRN Y

No. Parts Material (main) Ref.
1 |Base Plate Cu Ni plating
2 |Terminal u Ni plating (Internal)
Lead free solder plating (External)
3 |Cover PPS resin UL 94V-0
4 |Case PPS resin UL 94V-0
5 |lsolation substrate Al,O; + Cu
6 [IGBT chip Silicon (Not drawn in above)
7 |FWD chip Silicon (Not drawn in above)
8 |Thermistor Lead glass (Not drawn in above)
9 |Wiring Aluminum
10 |Silicone Gel Silicone resin
11 |Adhesive Silicone resin
Solder
12  |(Under chip) Sn/Ag base (Not drawn in above)
(Under Isolation substrate )
13 |Label PET (Not drawn in above)
14 |Ring Fe Trivalent Chromate treatment

Fuji Electric Device Technology Co., Ltd. MS6M1266
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13. Reliability test results

Reliability Test items
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Test Reference norms Number of Accept-
cat?.- Testitems Test methods and conditions EIAJ ED47_D_1 sample ance
Jgories (Aug.-2001 edition) number
1|Terminal Strength |Pull force 20N Test Method 401 5 (0:1)
(Pull test) Test time 101 sec. Method I
2|Mounting Strength |Screw torque 2.5~ 3.5 N-m (M5) Test Method 402 5 (0:1)
Test time 1041 sec. method B
Vibration Range of frequency : 10 ~ 500Hz Test Method 403 5 (0:1)
Sweeping time 15 min. cQ':i:ﬁ;ing: d:e B
Acceleration 100m/s?
Sweeping direction : Each X.Y,Z axis
@ Test time 6 hr. (2hr./direction)
] Shock Maximum accelerat : 5000m/s? Test Method 404 5 (0:1)
= ) Condition code B
g Pulse width 1.0msec.
S Direction Each X,Y,Z axis
§ ‘ Test time 3 times/direction
=[5 Solderabitlity Solder temp. 24545 °C Test Method 303 5 (0:1)
- Condition code A
Immersion time 5+0.5sec.
Test time : 1time
Each terminal should be Immersed in solder
within 1~1.6mm from the body.
6|Resistance to Solder temp. 26015 °C Test Method 302 5 (0:1)
Soldering Heat Immersion time 10+1sec. Condition code A
Test time 1 time
Each terminal should be Immersed in solder
within 1~1.5mm from the body.
1|High Temperature |Storage temp. 12515 °C Test Method 201 5 (0:1)
Storage Test duration 1000hr.
Low Temperature |Storage temp. -4015 °C Test Method 202 5 (0:1)
Storage Test duration 1000hr.
3|Temperature Storage temp. 85+2 °C Test Method 103 5 (0:1)
Humidity Relative humidity 851+5% Test code C
Storage Test duration 1000hr.
Unsaturated Test temp. 120+2°C Test Method 103 5 (0:1)
Pressurized Vapor|Test humidity 85+5% Test code E
Test duration 96hr.
5|Temperature Test Method 105 5 (0:1)
§ Cycle Test temp. Low temp. -40+5 °C
g High temp. 125 +5 °C
2
E RT 5~35°C
Dwell time High ~ RT ~ Low ~RT
1hr. 0.5hr. 1hr. 0.5hr.
Number of cycles 100 cycles
6| Thermal Shock w0 Test Method 307 5 (0:1)
Test temp. : I:High temp. 100 °C Coxﬁfgsioze A
+5
Lowtemp. 07°°C
Used liquid : Water with ice and boiling water
Dipping time 5 min. par each temp.
Transfer time 10 sec.
Number of cycles 10 cycles

Fuji Electric Device Technology Co., Ltd.
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Reliability Test Items

Test Reference norms Number of Accept-
cate- Test items Test methods and conditions EIAJ -ED-4701 ance
lgories (Aug.-2001 edition) | S™P'® | number

1|High temperature Test Method 101 5 (0:1)
Reverse Bias Test temp. : Tj=150°C (-0°CH+5°C)
Bias Voltage ¢ VC=0.8xVCES
Bias Method . Applied DC voltage to C-E
VGE = 0V
Test duration : 1000hr.
2|High temperature ‘ Test Method 101 5 (0:1)
Bias (for gate)  |Testtemp. : Tj=150°C (-0°C/+5°C)
n
2 Bias Voltage : VC =VGE = +20V or -20V
E Bias Method . Applied DC voltage to G-E
5 VCE = 0V
i '§ Test duration : 1000hr.
Y I 3[temperature Test Method 102 5 (0:1)
Humidity Bias Test temp. - 8532 °C Condition code C
Relative humidity : 8545%
Bias Voltage . VC =0.8xVCES
Bias Method : ‘voltage to C-E
VGE =0V
Test duration : 1000hr.
4|intermitted ON time . 2 sec. Test Method 106 5 (0:1)
Operating Life OFF time : 18sec.
(Power cycle) Test temp. . 10045 deg
(for IGBT) Tj < 150 °C, Ta=2515 °C
Number ofcycles  : 15000 cycles

Failure Criteria

- Failure criteria Unit Note
Item Characteristic Symbol — —
) Lower limit Upper limit
Electrical Leakage current ICES - USLx2 mA
characteristic IGES - USLx2 pA
Gate threshold voltage VGE(th) LSLx0.8 USLx1.2 | mA
Saturation voltage VCE(sat) A USLx1.2 A
Forward voltage VF - USLx1.2 v
Thermal IGBT AVGE mv
- USLx1.2
resistance or AVCE
FWD AVF - uUsLx1.2 | mVv
Isolation voltage Viso Broken insulation -
Visual Visual inspection
inspection Peeling - The visual sample -
Plating
and the others

LSL : Lower specified limit.
USL : Upper specified limit.
Note: Each parameter measurement read-outs shall be made after stabilizing the components at room ambient for 2 hours

minimum, 24 hours maximum after removal from the tests. And in case of the wetting tests, for example, moisture
resistance tests, each component shall be made wipe or dry completely before the measurement.

Fuji Electric Device Technology Co., Ltd.
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Reliability Test Resuits

Test ' Reierence - Number of | Number of
cat_e- Test items EIA Jnggi7 01 ) test failure
gories (Aug.-2001 edition) sample sample
1 |Terminal Strength Test Method 401 5 0
(Pull test) Method I
2 |Mounting Strength Test Method 402 5 0
" method II
g 3 |Vvibration . Test Method 403 5 0
E Condition code B
s 4 |Shock Test Method 404 5 0
§ Condition code B
= [T [Solderabitity _ Test Method 303 5 0
Condition code A
6 |Resistance to Soldering Heat Test Method 302 5 0
Condition code A
1 |High Temperature Storage Test Method 201 5 0
2 |Low Temperature Storage Test Method 202 5 0
% 3 |Temperature Humidity Test Method 103 5 0
E Storage Test code C
g 4 {Unsaturated Test Method 103 5 0
é Pressurized Vapor Test code E
I..Ié.l 5 |Temperature Cycle Test Method 105 5 0
6 |Thermal Shock Test Method 307 5 0]
method 1
Condition code A
1 |High temperature Reverse Bias Test Method 101 5 0
% 2 |High temperature Bias Test Method 101 5 0
& ( for gate )
g 3 |Temperature Humidity Bias Test Method 102 5 0
% Condition code C
i 4 |intermitted Operating Life Test Method 106 5 0
(Power cycling)
( for IGBT )

Fuji Electric Device Technology Co., Ltd. MS6M1266 1 / 17
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Collector current: Ig [A]

Collector current: I [A]
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Capacitance: Cies, Coes, Cres [nF]

Collector current vs. Collector-Emitter voltage (typ.)
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_ Collector current vs. Collector-Emitter voltage (typ.)

150
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[ Inverter ]

Tj= 25°C / chip

Vee=20\

sv/-

12v

/ /1
I/
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10V

8v

1
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[ Inverter ]

Vee=15V / chip

4
Collector-Emitter voltage: Vg[V]

Tj=25°C

Ve

50°C

/
[ )

/
//

// Tj=125°C
/

/

/ .

1

2 3

[ Inverter ]

4

Collector-Emitter voltage: Vge[V]

Capacitance vs. Collector-Emitter voltage (typ.)
Vge=0V, f= 1MHz, Tj=25°C

Cies

\ » Cres

Coes

10

20

Collector - Emitter voltage: Vg [V]

[ Inverter ]

Collector current vs. Collector-Emitter voltage (typ.)
Tj= 150°C / chip

150

. , vCiE=zov /15v '
oS
| /
/,

Collector current: I¢ [A]
-y
(3.4

10v
[
50
/ /
25 A
0 L - i L L L .
0 1 2 3 4 5

Collector-Emitter voltage: V¢e[V]

[ Inverter ]
Collector-Emitter voltage vs. Gate-Emitter voltage (typ.)
Tj= 25°C / chip

Collector - Emitter voltage: Ve [V]
E-N

2 | L I — T
I — lc=75A
lc=38A
0 L ' L L L L L
5 10 15 20 25
Gate - Emitter voltage: Vg [V]
[ Inverter ]
Dynamic gate charge (typ.)
Vcc=600V, Ic=75A, Tj=25°C
-
g3 /
o >
Qi
ie /o
ERY e
>
G
£ v
> =
- O
=
We
5 W
E % VCE§
8¢

0 100 200 300 400 500 600 700
Gate charge: Qg [nC]

Fuji Electric Device Technology Co., Ltd.
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[ Inverter ]
Switching time vs. Collector current (typ.)
Vee=600V, VGE=118V, Rg=2.2Q, Tj= 125°C

[ Inverter ]
Switching time vs. Collector current (typ.)
Vee=600V, VGE=+15V, Rg=2.2Q, Tj= 150°C

— 10000 | — 10000
Q r Q
3 8
[ = =
= E= -
£ =
[«} e}
el S toft o 1000 ey toff
< -3
2 ton 2 ton
[0} tr Q tr
£ 100 | — £ 100 —
2 2
= tf = tf
g g
3 é

10 bt b b b b b o bbb b

Collector current: I [A] Collector current: I [A]
[ Inverter ] [ Inverter ]
Switching time vs. gate resistance (typ.) Switching loss vs. Collector current (typ.)
Vce=600V, 1c=75A, VGE=+15V, Tj= 125°C Vce=600V, VGE=+15V, Rg=2.2Q
— 10000 ‘© 20 «
0 0 b !
(1] = ! o
2 a _|Eon(150°C)
;‘ E g Eon(125°C)
N e 1B T/ EGH(150°C)
S 1000 | w ./ /| Eoff(125°C
= f toE_._—--—f-""'% ﬂc-';' - ‘,’ ( )
< Iy 2 e
c — * So' /'
[s] ton - 10 | s
- tr / USJ by’ V
2 400 - / . Y 7 LR T . . . . |Em(150°C)
— [72] w2

- — ﬁ_\ P e ————
= t —— 8 5 9 Err(125°C)
£ e Z
3 Ny |

10 e R L e B TS WA PR F

0.1 1.0 10.0 100.0 0 25 50 75 100 125 150 175 200

Gate resistance : Rg [Q]

[ Inverter ]
Switching Loss vs. gate resistance (typ.)
Vee=600V, Ic=75A, VGE=+15V

© 15
0
2
"-g Eon(150°C)
. .~* Eon(125°C) <
TRT S Q
E" _/_ . Eoff(150°C) g
: ——  Eoff(125°C) 5
w <]
, 5 v, Em(150°C) E
o Err(125°C) Q
> S
=
£
L

1 10 100

Gate resistance : Rg [Q]

Collector current: I [A]

[ Inverter ]
Reverse bias safe operating area (max.)
+VGE=15V,-VGE <= 15V, RG >=2.2Q Tj <= 125°C

200

175

150

125
100

RBSOA
75 [ (Repetitive pulse)

50

Y T N VSN S N

0 400 800 1200

Collector-Emitter voltage : Vg [V]
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[ Inverter ]
Forward current vs. forward on voltage (typ.)

chip
150 |
[ Tj=25°C / <
125 | T
< i / -
£ 100 | £
£ i 52
g i 3£
5 750 Tj=150°C > >
- [ Tj=125°C % 2
«C©
g 50 : ) g
T r g g
: 4
0 1 . i
0 1 2 3 4 - 5
Forward on voltage : Vg [V]
[ Converter ]
Forward current vs. forward on voltage (typ.)
chip
150
: Tj=26°C / / Tj=126°
125 _ ‘\ —
< i | / /
L 100 |
] [
5 75 ¢
(3] - [
-E - //
= [
E 50 i /
5 [
L [
25 ,
ot //
0 1 2 3 4
Forward on voltage : Vgy [V]
Transient thermal resistance (max.)
— 10.00 100 ¢
o
’6" —
? 100 L l:\l\ll":‘ ] g
E L IGBT[Brake] o
— -
.. |
o Conv. Diode 8
@ / IGBT(inverter] 5
c b
£ o
2 010 ?
8 2
©
E
(0]
E =
|_ 0‘01 i [ A N L I A AN R I Lo
0.001 0.010 0.100 1.000

Pulse width ;: Pw [sec]

: trr [ nsec]

[ Inverter ]
Reverse recovery characteristics (typ.)
Vee=600V, VGE=+15V, Rg=2.2Q

1000

e e tT(125°C)

trr(150°C)

[ Thermistor ]

e == Irr(150°C)
Irr(125°C)
50 100 150 200

Forward current : I [A]

Temperature characteristic (typ.)

N

-60

Temperature [°C]

20 40 60 80 100 120 140 160 180
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[ Brake ] [ Brake ]

Collector current vs. Collector-Emitter voltage (typ.) Collector current vs. Collector-Emitter voltage (typ.)
Tj= 25°C / chip Tj= 150°C / chip
100 100
i Vee=20V 15V — L. Vee=20V 15V
[ ’ / 12v I
E 75 I f / Z 75 I = Y,
o L / ) L 12v
g [ // o I /
g 50 oV 3 %
° ! . i / 10v
(=]} [
§ ! g T
8 2| /74 8 = 74
I 8Vv
| 8V
0 1 . . . [ . 0 - | : . .
0 1 2 3 4 - 5 0 1 2 3 4 5
Coliector-Emitter voltage: Vg[V] Collector-Emitter voltage: Ve[ V]
[ Brake ] [ Brake ]
Collector current vs. Collector-Emitter voltage (typ.) Collector-Emitter voltage vs. Gate-Emitter voltage (typ.)
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Collector-Emitter voltage: Vce[V] Gate - Emitter voltage: Vge [V]
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Capacitance vs. Collector-Emitter voltage (typ.) Dynamic gate charge (typ.)
Vee=0V, f= 1MHz, Tj=25°C Vee=600V, Ic=75A, Tj= 25°C
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Collector - Emitter voltage: Vg [V] Gate charge: Qg [nC]
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