SPECIFICATION

Device Name : IGBT—I1PM

Type Name : 6MBP75RTJ0O060

Spec. No. : MS6M0O0673
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1. Package Outline Drawings D)

Package type : P621
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2. Pin Descriptions

Main circuit

Symbol Description
P Positive input supply voltage.
U Output (U).
\Y Output (V).
w Output (W).
N Negative input supply voltage.
B No contact.
Control circuit
No. Symbol Description
@ GNDU | High side ground (U).
® ALMU | Alarm signal output (U).
® VinU Logic input for [GBT gate drive (U).
@ VecU High side supply voltage (U).
® GNDV [ High side ground (V).
| ® ALMV | Alarm signal output (V).
@ VinV Logic input for IGBT gate drive (V).
VecV | High side supply voltage (V).
©) GNDW | High side ground (W).
ALMW | Alarm signal output (W).
@ VinW | Logic input for IGBT gate drive (W).
@ VeecW | High side supply voltage (W).
® GND Low side ground.
Vce Low side supply voltage.
@ | VinDB | No contact.
VinX Logic input for IGBT gate drive (X).
@@ VinY Logic input for IGBT gate drive (Y).
VinZ Logic input for IGBT gate drive (2).
ALM Low side alarm signal output.
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3. Block Diagram

Op
VeclU @ i ]
Vinl T ] § VN
ALMU @ A Pre-Driver
RA 1.5k VZZF J T:LI]
GNDU 5y . Oy
VeV g _T_ I
vind g [ I
ALMV © A Pre-Driver
RALH 1. 5k nglg %}
NV 5 s . -~ Ov
Vecl @ _T_ "I
Vink @ T I
ALMW @ A Pre-Driver
Raw 1.5k V2 $ J %
GNDW g ' . O w
Vce ) T ]
Vi g T
Pre-Driver
Vz i; J @
GND @ ®
I |
VinY @
Pre~Driver
vz $ %
L |
VinZ g ]
Pre-Driver
Vz Zli l %
NCe—(O
VinDB @—.
—ON
" | - Pre—drivers include following functions
ALM Over heating pro{::;g‘ 1.Amplifier for driver
RAaM 1.5k I 2.Short circuit protection
3.Under voltage lockout circuit
4.0ver current protection
5.1GBT chip over heating protection
Fuji Electric Co.,L 2 4
1 ri . . ;
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. Absolute Maximum Ratings
Tc=25°C unless otherwise specified.

Items Symbol Min. Max. Units
DC Vbc 0 450 \'
Bus Voltage Surge VDC(surge) 0 500 \)
(between terminal P and N) Shortoperating Vsc 200 400 \
Collector—-Emitter Voltage *1 Vces 0 600 \")
N DC Ic — 75 A
g Collector Current 1ms Icp —_ 150 A
2 Duty=750% %2 | -Ic — 75 A
Collector Power Dissipation | One transistor *3 Pc —_ 198 W
Supply Voltage of Pre—Driver ¥4 Vce -0.5 20 Vv
Input Signal Voltage *5 Vin -05 Vcct+0.5 A
Input Signal Current lin —_ 3 mA
Alarm Signal Voltage *6 VALM -0.5 Vee \"
Alarm Signal Current *7 IALM — 20 mA
Junction Temperature T —_ 150 °C
Operating Case Temperature Topr -20 100 °c
Storage Temperature Tstg -40 125 °c
Isolating Voltage
Viso —_ AC2500 \%
(Terminal to base, 50/60Hz sine wave 1min.) *8
Screw Torque Terminal (M5)
— —_ 35 Nm
Mounting (M5)
*1 :Vces shall be applied to the input voltage between terminal P and U or V or W,
Nand UorV orW.
*2 : 125°C/FWD Rth(j—c)/(Ic X VF MAX)=125/0.855/(75 X 2.6) X 100=75.0%
*3 : Pc=125°C/IGBT Rth(j—¢c)=125/0.63=198W [Inverter]
*4 : VCC shall be applied to the input voltage between terminal No.4 and 1,
8and5, 12and9, 14and 13
*5 : Vin shall be applied to the input voltage between terminal No.3 and 1,
7and5, 11and9, 16,17,18 and 13.
*6 :VALM shall be applied to the voltage between terminal No.2 and 1, No6 and 5,
No10 and 9, No.19 and 13.
*7 : IALM shall be applied to the input current to terminal No.2,6,10 and 19.
*8 : B0Hz/60Hz sine wave 1 minute.
. . =
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5. Electrical Characteristics
Tj=25°C, Vcc=15V unless otherwise specified.

5.1 Main circuit

Item Symbol Conditions Min. | Typ. | Max. | Units
Collector Current Vce=600V
ICES - = 1.0 mA

at off signal input Vin terminal open.
1.
% Collector—Emitter Terminal - - 24 Vv
e VCE(sat) | [c=75A
£ | saturation voltage Chip - 20 - \%

Forward voltage of Terminal - - 2.6 \Y

VF -Ic=75A

FWD Chip - 1.6 - \'
Turn—on time ton Voc=300V, Tj=125°C 1.2 - -
Turn—off time toff Ic=75A Fig.1, Fig.6 - - 36

us
Vpoc=300V
Reverse recovery time trr - - 0.3
IF=75A Fig.1, Fig.6

. internal wiring

Maximum Avalanche
inductance=50nH
Energy PAV ) 40 - - mJ
. Main circuit wiring
(A non-repetition)
inductance=54nH

5.2 Control circuit

Item Symbol Conditions Min. | Typ. | Max. | Units
Supply current of P-side Switching Frequency:
. . Iccp - - 18 mA
pre—driver (one unit) 0~ 15kHz
Supply current of N-side Tc=-20~125°C
Iccn . - - 65 mA
pre—driver Fig.7
. ON 1.00 | 135 | 1.70
Input signal threshold voltage Vin(th) \'
OFF 125 | 1.60 | 1.95
Input Zener Voltage Vz Rin=20k Q - 8.0 - \'
Tc=-20°C Fig.2 1.1 - - ms
Alarm Signal Hold Time tALM | Tc=25°C Fig.2 - 20 - ms
Tc=125°C Fig.2 - - 40 ms
Limiting Resistor for Alarm RALM 1425 | 1500 | 1575 Q
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5.3 Protection Section (Vcc=15V)

Item Symbol Conditions Min. | Typ. | Max. | Units
Over Current Protection Level of i o 113 - - A
loc Tj=125°C
Inverter circuit
Over Current Protection Delay time tdoc Tj=125°C - 5 - us
SC Protection Delay time tsc Tj=125°C Figd | - - 8 us
IGBT Chips Over Heating Surface of o
TjOH 150 - - C
Protection Temperature Level IGBT Chips
Over Heating Protection Hysteresis TjH - 20 - °C
Over Heating Protection VDC=0V,IC=0A o
TcOH 110 - 125 C
Temperature Level CaseTemperature
Over Heating Protection Hysteresis TcH - 20 -
Under Voltage Protection Level vuv 11.0 - 125 \'
Under Voltage Protection Hysteresis VH 0.2 05 -
6. Thermal Characteristics (Tc=25°C)
Item Symbol | Min. | Typ. | Max. | Units
Junction to Case IGBT Rth(j-c) - - 0.63
Inverter o
Thermal Resistance *9 FWD Rth(j-c) - - 0.855 | 'C/W
Case to Fin Thermal Resistance with Compound Rth(c—f) - 0.05 -
7. Noise Immunity (Vdc=300V. Vcc=15V, Test Circuit Fig 5.)
Item Conditions Min. Typ. | Max. | Units
Common  mode | Pulse width 1us, polarity =+, 10 minuets
. . . +20 - - kV
rectangular noise | Judge:no over-current, no miss operating
Rise time 1.2us, Fal! time 50us
Common mode .
. . Interval 20s, 10 times +50 - - kV
lightning surge , )
Judge : ho over-current, no miss operating
8. Recommended Operating Conditions
Item Symbol Min. Typ. Max. | Units
DC Bus Voltage Voc - - 400 \Y
Power Supply Voltage of Pre—Driver Vce 135 15.0 16.5 \'
Screw Torque (M5) - 25 - 30 Nm
9. Weight
Item Symbol Min. Typ. | Max. | Units
Weight Wt - 450 - g
*9:( For 1device , Case is under the device )
Fuji Electric Co.,Ltd. g MS6M0673 8/92
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Vin Vin(th) :'il On 7l Vin(th)

1 1
trr !

| A1-90%
Ie 909 “|
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Figure 1. Switching Time Waveform Definitions

. of f of f
/Vin m on [ L [
'
. Gate On 1
Vge (Inside IPM) [ ] Gcate off [ l ! | |
1
1
Fault (Inside IPM) _normal | | [ L 1
1
! 1
am T Letem [T |
g P BT >
EALNS Max. ) T tam>max. ! i) ems(typo)

Fault : Over-current.Over-heat or Under-voltage
Figure 2. Input/Output Timing Diagram

Necessary conditions for alarm reset (refer to ) to @) in figure2.)
@ This represents the case when a failure—causing Fault lasts for a period more than
tALM. The alarm resets when the input Vin is OFF and the Fault has disappeared.
@ This represents the case when the ON condition of the input Vin lasts for a period
more than tALM. The alarm resets when the Vin turns OFF under no Fault conditions.

@ This represents the case when the Fault disappears and the Vin turns OFF within

tALM. The alarm resets after lasting for a period of the specified time tALM.

l on l | on
I

/Vin

Ic

larm
/ALM i a
!<®h < tdoc K&h tdoc

Figure 3. Over—current Protection Timing Diagram

Period (D: When a collector current over the OC level flows and the OFF command is input
within a period less than the trip delay time tdoc, the current is hard-interrupted
and no alarm is output.

Period 2: When a collector current over the OC level flows for a period more than the trip
delay time tdoc, the current is soft-interrupted. If this is detected at the lower

arm IGBTs, an alarm is output.
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DC . 1PM
15V { oV
SWl AC200V
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20k
DC 1 inXd Lw
15V
4700p
Sue Noise
\ll F
Eary Cooling
Fin

Figure 5. Noise Test Circuit

DC
300V

Figure 7. Icc Test Circuit
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10. Truth table
10.1 IGBT Control

The following table shows the IGBT ON/OFF status with respect to the input signal Vin.

The IGBT turn—on when Vin is at “Low” level under no alarm condition.

Input Output
(Vin) (IGBT)
Low ON
High OFF

10.2 Fault Detection

(1) When a fault is detected at the high side, only the detected arm stops its output. At

that time the IPM outputs detected arm’s alarm.

(2) When a fault is detected at the low side, all the lower arms stop their outputs and the

IPM outputs an alarm of the low side.

Eault IGBT Alarm Output
au
U-phase | V-phase | W-phase | Low side ALM-V | ALM-W ALM
0C OFF * * * H H H
ngh side U- uv OFF * * * L H H H
phase
TiOH OFF * * * L H H H
ocC * OFF * * H L H H
High side V- uv * OFF * * H L H H
phase
TjOH * OFF * * H L H H
oc * * OFF * H H L H
High side W- uv * * OFF * H H L H
phase
TjOH * * OFF * H H L H
ocC * * * OFF H H H L
Low side uv * * * OFF H H H L
TiOH * * * OFF H H H L
Case TcOH * * * OFF H H H L
Temperature
*:Depend on input logic.
o
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11. Cautions for design and application

1. Trace routing layout should be designed with particular attention to least stray capacity
between the primary and secondary sides of optical isolators by minimizing the wiring
length between the optical isolators and the IPM input terminals as possible.
FALNTSEIPMO A N FROBERIEB OB, FANTSO—REIEZRADPHEBREE NS
IRB—LATIMILTTFELY,

2. Mount a capacitor between Vec and GND of each high—speed optical isolator as close
to as possible. BEI+HTFSD Vee-GND BIZ, AV F o EHESEHERLTRYMTTTEL,

3. For the high—-speed optical isolator, use high—-CMR type one with tpHL, tpLH = 0.8us.
BEI+rHT (&, tpHLtpLH=0.8us. B CMR 21 7% ZERIEEL,

4. For the alarm output circuit, use low—speed type optical isolators with CTR = 100%.
To—LENEEIEAEET+MHTS CTRZ100%D A TETHALFEEL,

5. For the control power Vcc, use four power supplies isolated each. And they should be

designed to reduce the voltage variations.
FEHER Vee IX. BBEh 4B REFEAL TSN, £-, EETBHZMI -8FTELTTFEL,

6. Suppress surge voltages as possible by reducing the inductance between the DC bus P

and N, and connecting some capacitors between the P and N terminals
P-N B OBEFRBRITHEEKDIZHEAHF VA2 ZEL. P-N FRICaVF oY R EKT 2HELTH—
BEZEFHLTTEL,

7. To prevent noise intrusion from the AC lines, connect a capacitor of some 4700pF

between the three—phase lines each and the ground.
AC AL/ A XBAZHT-HIZ. 3HER -7 —ARMIZ4700pF DAL T HEEHELTTEL

8. At the external circuit, never connect the control terminal (DGNDU to the main

terminal U-phase, ®)GNDV to V-phase, (9GNDW to W-phase, and @®GND to N-phase.

Otherwise, malfunctions may be caused.
HlEERFOGNDULE HFUA., FIHIEFOGNDY &EiF V 1. $iHi% FOGNDW L 87 W 18,
B FOGNDEEEHF N 5 BEAR TEHRLLVTTFEL, BBHEORBEIZAYET,

9. Take note that an optical isolator’s response to the primary input signal becomes slow if

a capacitor is connected between the input terminal and GND.
ANBWF-GND MICaV T EBST &, 74 TS5—RBIAAEEIZHT 2 SEBMAEGYE
TOTIEEES,
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10. Taking the used isolator's CTR into account, design with a sufficient allowance to decide
the primary forward current of the optical isolator.

FAMNTSO—RAIEFHRIE. BHEODTAHATSD CTREEELHICRMELSLBREHILTTEL,

11.  Apply thermal compound to the surfaces between the IPM and its heat sink to reduce
the thermal contact resistance.
BERBERE NS 1012, IPMEE—F VOO —< LIV I FERFHLTTEL,

12.  Finish the heat sink surface within roughness of 10um and flatness (camber) between
screw positions of 0 to +100um. If the flatness is minus, the heat radiation becomes
worse due to a gap between the heat sink and the IPM. And, if the flathess is over

+100um, there is a danger that the IPM copper

+100um
dielectric breakdown. —1 0

E—hS U O REOM L IFIE 48E 10um T 2B |

|
base may be deformed and this may cause a | ]

L~

|

L

|

TOFEE(RY) X, 0~100um ELTTELY, FEEAT

AT ADFEE  E—2 V& 1PM ORIZIRR A TE A

B I s N ¢

EBLET, £-. FEEHN+100um LLEDIBSIPMOR

N-ZDERLBRBIREEC T RIRENHVET

13. This product is designed on the assumption that it applies to an inverter use. Sufficient
examination is required when applying to a converter use. Please contact Fuji Electric

Co. Ltd if you would like to applying to converter use.

RERIZAVN—FARAOBERELARICHH SN TEYET . AV —FAR~HEAS DB EE, +914
BREDVDETYT . tL. AU/ —E~FEHESN DB S ITEERL AL,

14. Please see the [Fuji IGBT-IPM R SERIES APPLICATION MANUALJ and [Fuji IGBT
MODULES N SERIES APPLICATION MANUAL].

ETIGBT-IPM R —X 7Y —2a30=a7ILIRUMAGBT £/ 21— NIY—X 7FYbr—Sav=a
FILJEHBBZEL,
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12. Example of applied circuit i /A [B]3& 5l

20k 2
T
" 1= I L@
s P
Vee -+ f¢< 25
D
SV’F_ 1k ;;
(&2
20k R
" l% L F e P
s u
v =+ D
(-]
o
20k Q2
" = T Iw P
Vee a
&
5v,ﬁ 3 ;;E 1PN
QW
a5
Vee _
ay
1F 20k Q == ° F
B A i
‘F:@FZM T+
s .
AT
L s ®
a
SV';_ 13 ’ §$
fhk g

[ AC200

The alarm signals should be connected to Vcc when it is not used.

RERO7S5—LIRFIE. FIEHER Vee ITEHELTTILY,

13. Package and Marking i@t

Please see the MT6M4140 which is packing specification of P610 & P611& P621 package.

P610, 611, 621 HE4HE MT6M4140 £HBB2EL,

14. Cautions for storage and transportation & . B LIS

= Store the modules at the normal temperature and humidity (5 to 35°C, 45 to 75%).

R #E(5~35°C. 45~ 15%) CIRIELTTF LY,

* Avoid a sudden change in ambient temperature to prevent condensation on the module

surfaces. ELVa—ILOEREHFEBELLEVOES, BRESETILERFTTEL,

BEENAORERF. BEDSOIBATITEFTTEL,

Avoid places where corrosive gas generates or much dust exists.

*  Store the module terminals under unprocessed conditions

ELA-LOBRFIIRNIDRECRET B2,

*  Avoid physical shock or falls during the transportation.

EREFICEBES I YBTEELLTTEL,
15. Scope of application E i

This specification is applied to the IGBT-IPM (type: 6MBP75RTJ060).

AL, IGBT-IPM (= : 6MBP75RTJ060)I 2B AT 5,

16. Based safety standards ZEPLR IR
UL1557
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1 7. Characteristics
17-1.Control Circuit Characteristics (Respresentative)

Power supply current vs. Switching frequency Input signal threshold voltage . oo
To=125°C Ti=ee
vs. Power supply voltage L
60 LI I LI LI ) LI § T rT T 1 17T - TJ=1250
~=-- P-side ] H 1
= 50 F-==-N-side 1 )
\Ef [ g N 9 |-
g8 I g A S ]
= 40 - - } Vin(off)
. 1 ] S = SR ~eymyrgran yogpe gy gt e
< [ : ] = 21.5 } Vin(on)
hd [ : Vec=17V.] e .S ]
£ 30f 7 o=tV £= ]
S %Vccﬂsv ] ~z
> i g o
3 a0f 7// ——1Voo=13v ] B2 !
2 | ——— ] - >
5 % Veo=17V ] R
3 Voo=15V ] £ 08
Veo=13V |
i 0 1L 0Ll Ll 1t L1l 1 1 11 11 b 1 L1 1.1
0 5 10 15 20 % 12 13 14 15 16 17 18
Switching frequency : fsw (kHz) Power supply voltage : Vec (V)
Under voltage vs. Junction temperature Under voltage hysterisis vs. Jnction temperaturs
14 T T T I TTT T T L ¥ LI ) L ] 1 I T 1 T ] l T T T l LI T l T 7.1 ' L ) T l T 7 T | L
= i ] [ i : : : : ]
12} s e
s : §0 8 :- ................. Bmmmmmm——— PRSI ..........5. ....... .:
10 f - : : 5 ]
= L ) H H H -
? sk ) N orensees fonmeeeees oo -
@ % § : ; ]
s 6 | k F= H H H : J
3 20, 4 f- i - R — froeeee ]
> s 5 ' ; E d
b s e
> L B e freeeeaes fremeeee
2 5 [ : : : : ]
ol iv i yuina i,y ) SR S N S A
20 40 60 80 100 120 140 20 40 60 80 100 120 140
Junction temperature : Tj (°C) Junction temperature : Tj (°C)
) Over heating characteristics
Alarm hold time vs. Power supply voltage TcOH, TjOH, TeH, TjH vs. Vee
3 TTrTT TrrTo LU TTTT LS Trri
zw rrrT ITI LR} LB TV TIrT LB LI B §
3 5 .
2.5 g TjOH
3 - 20
2 Te: 100'C —~ Typo - "
R J) SR bk LA joooos E=x
3 Te=25°C = ToOH
P T e et R - 8.
£ 2 ol® :
- 8 e
29 £ 5
2 3‘5
Eiw
_05 <
= 2° ToH, T 1
5 ]
0 L1 L1 i (=4 0 LAl ) Ll 1 1 L1 1 L1 1 L 1 ) Ll L1
L 2 L U 12 13 14 15 16 17 18
Power supply voltage : Vec (V) Power supply voltage : Voo (V)
. . = 2
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17-2.Main Circuit Characteristics (Representative)

Collector current vs. Collector-Emitter voltage Collector current vs. Collector-Emitter voltage

This material and the information herein is the property of
Fuji Electric Go.,Ltd. They shall be neither reproduced, copied,

lent, or disclosed in any way whatsoever for the use of any
third party. nor used for the manufacturing purposes without

the express written consent of Fuji Electric Co., Ltd.

Tj=25°C (Chip)

Tj=25°C(Terminal)
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Collector current vs. Collector-Emitter voltage Collector current vs. Collector—Emitter voltage
Tj=125°C (Terminal)

Tj=125°C (Chip)
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Switching Loss vs. Col lector Current

Switching Loss vs. Col lector Current

T Edc=300V, Vec=15V, Tj=25°C ) Edc=300V, Vcc=15V, Tj=125°C
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125°C

Switching time vs. Collector current
Edc=300V, Vcc=15V, T j

H04-004-03

25°C

Edc=300V, Vcc=15V, T

Switching time vs. Collector current
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Reliability Test Items @

18.
Test Reference Number [Accept-
cate- Test items Test methods and conditions n;;;r;s of ance
gories ED-4701 sample |number
1{Terminal strength |Pull force : 40 N (main terminal) Test Method 401 5 (1:0)
TR 10 N (control terminal) Method 1
(Pull test) Test time . 10 +1 sec.
2|Mounting Strength |Screw torque 1 2.5~3.5N-m(M5) Test Method 402 5 (1:0)
Bt oRRE Test time . 10 +1 sec. method I
3|Vibration Range of frequency : 10~500 Hz Test Method 403 5 (1:0)
RE) Sweeping time : 15 min. Condition code B
Acceleration : 100 mvs®
% Sweeping direction : Each X)Y,Z axis
2 Test time . 6 hr. (2hr./direction)
= 4|Shock Maximum acceleration : 5000 m/s? Test Method 404 5 (1:0)
2 e Pulse width 1.0ms Condition code B
% Direction : Each X,Y,Z axis
] Test ime . 3 times/direction
= 5]Solderabitlity Solder temp. 1 23545°C Test Method 303 5 (1:0)
IZATZATHE Immersion duration  : 5.0 £0.5 sec. Condition code A
Test time > 1time
Each terminal should be Immersed in solder
within 1~1.5mm from the body.
6|Resistance to Solder temp. 1 26045 °C Test Method 302 5 (1:0)
soldering heat Immersion time : 10 +1sec. Condition code A
XA T EME Test time : 1time
Each terminal should be Immersed in solder
within 1~1.5mm from the body.
1|High temperature |Storage temp. 1 12545°C Test Method 201 5 (1:0)
storage B;aiR#F |Test duration : 1000 hr.
2|Low temperature |Storage temp. : 4015 °C Test Method 202 5 (1:0)
storage {E;RfR#F | Test duration : 1000 hr.
3|Temperature Storage temp. 1 85+2°C Test Method 103 5 (1:0)
humidity storage |Relative humidity . 85 5% Test code C
BRmERRT Test duration : 1000hr.
4|Unsaturated Test temp. 1120 +£2°C Test Method 103 5 (1:0)
pressure cooker  |Atmospheric pressure : 1.7x10°Pa Test code E
% Ty re—4yh— | Test humidity 1 85 5%
2 Test duration : 96 hr.
€ 5|Temperature Test temp. : Minimum storage temp. -40 £5°C Test Method 105 5 (1:0)
E cycle Maximum storage temp. 125 +5°C
5 BEYIIIL Normal temp. 5~35°C
'E Dwell time : Tmin ~Tn ~Tmax ~ TN
i 1hr. 0.5hr. 1hr. 0.5hr.
Number of cycles . 100 cycles
6| Thermal shock +0 Test Method 307 5 (1:0)
B Test temp. : High temp. side 100 % °c method 1
+5 Condition code A
Low temp. side 0 0og
Fluid used . Pure water (running water)
Dipping time : 5 min. par each temp.
Transfer time : 10 sec.
Number of cycles . 10 cycles
" ] S Q
Fuji Electric Co.,Ltd. g MS6M0673 19/22

H04-004-03




This material and the information herein is the property of

Fuji Electric Co.Ltd.They shalt be neither reproduced. copied.
lent, or disclosed in any way whatsoever for the use of any
third party.nor used for the manufacturing purposes without

the express written consent of Fuji Electric Co,, Ltd.

Test Reference norms| Number {Accept-
cate- Test items Test methods and conditions EIAJ of ance
gories ED-4701 sample [number
1|High temperature |Test temp. : Ta=125 £5°C Test Method 101 5 (1:0)
reverse bias (Tj = 150°C)
HRFENATA Bias Voltage : VC =0.8xVCES
Bias Method . Applied DC voltage to C-E
Vee = 15V
2 Test duration : 1000 hr.
& | 2[Temperature Test temp. 1 85+2°C Test Method 102 5 (1:0)
8 humidity bias Relative humidity 1 8545% Condition code C
s BREEN(TA Bias Voltage : VC = 0.8xVCES
g Vee = 15V
Lﬁ Bias Method . Applied DC voltage to C-E
Test duration : 1000 hr.
3|intermitted ON time . 2sec. Test Method 106 5 (1:0)
operating life OFF time . 18 sec.
(Power cycle) Test temp. : ATj=100 +5deg
BB Tj = 150 °C, Ta=25 +5°C
Number of cycles . 15000 cycles

1 9. Failure Criteria

Iltem Characteristic Symbol Failure criteria Unit Note
I fimit | U limit
Electrical Leakage current ICES - USLx2 mA
characteristic |Saturation voltage | VCE(saf) - USLx1.2 \Y
[Forward voltage VE - USLx1.2 Y2
Thermal IGBT Rth(—c) - UsLx1.2 | ‘C/w
| resistance |FWD Rth(j-c) - Ustx1.2 | C/w
Over Current Protection loc LSLx0.8 USL x1.2 A
Alarm signal hold time tALM LSLx0.8 USLx1.2 ms
Over heating Protection TcOH LSLx0.8 USLx1.2 °C
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.
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Warnings

1. This product shall be used within its absolute maximum rating (voltage, current, and
temperature). This product may be broken in case of using beyond the ratings.
HREOBXIBRER(BE. BR. BES)OHEBENTHEA TSIV, #XNBRRXEREBITERTIE. £
FHBERTIBENHYET,

2. Connect adequate fuse or protector of circuit between three-phase line and this
product to prevent the equipment from causing secondary destruction.
B DTFEDERTEFHIBEL-BEZ2ERL. AAEREFELAOMICEHULBENEL—X
XIFT—h—% 3T T2RBBBEH LTS,

3. When studying the device at a normal turn-off action, make sure that working paths
of the turn-off voltage and current are within the RBSOA specification. And ,when
studying the device duty at a short-circuit current non-repetitive interruption, make
sure that the paths are also within the avalanche proof(PAV) specification which is
calculated from the snubber inductance, the IPM inner inductance and the turn-off
current. In case of use of IGBT-IPM over these specifications, it might be possible
to be broken.

BEOI—VATHEICETEIRTFEBORATOBICIE. A—VF7BE - R OB FELBFH RBSOA
HEHRRIZHIEERBLTTSV,. £ R EBELOERERERI B T2EFRBOBFIIBLT
B RFTI—AVHEYIVREIPMAB AU T VARV A— VA 7B RN LE B EhB TSI L I
BEPAVEHRATHIBLRELTTEV . ChoDHBEBATER T3 EFHFBIBETIES N
HYET,

4. Use this product after realizing enough working on environment and considering of
product's reliability life. This product may be broken before target life of the system
in case of using beyond the product's reliability life.
HREOEARBETFCEBL.AROEENFGNER T2/ RHOL . AR EHALTFE

W BROERAESREEATHEALLBE SEOBRRASFHIVYNICRFIBIRT B ENHYE
ED

5. If the product had been used in the environment with acid, organic matter, and

corrosive gas (For example : hydrogen sulfide, sulfurous acid gas), the product's
performance and appearance can not be ensured easily.

B-ARM - REEFTRAGREKE, BEHRBRIRS)Z2ECRETOERSALB S M RMEE- 18
BEDRIMIZIHLIMRET,

6. The thermal stress generated from rise and fall of Tj restricts the product lifetime.
You should estimate the ATj from power losses and thermal resistance, and design
the inverter lifetime within the number of cycles provided from the power cycle curve.
(Technical Rep. No.: MT6M4057)
NEOFGIE. EEREOLERLETRICK>TRBIAMAMN A TREVET, B ERIEH

NoATIZHEL.NT—HA(IONEFERGHA—T TCREDZHAILBLUTTC. AON—2DEG%E
EREFL T &0y (347 & ¥4 No.: MT6M4057)

7. Never add mechanical stress to deform the main or control terminal.
The deformed terminal may cause poor contact problem.
FHFRUHEBFICENDES A TERSEAVTTED, RFOEWICLY., BRFBREEE3IZRET
BESRHYET.
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According to the outline drawing, select proper length of screw for main terminal.
Longer screws may break the case.

FUBIERIIERTFRAORCORSFZ ABRICHOELGEE FEL ., RUHRVET— AW
ATIBENBYET,

If excessive static electricity is applied to the control terminals, the devices can
be broken. Implement some countermeasures against static electricity.

WHEFICAXGHBERASMMESIAEBS . RFHFBIRTIBANHYET . MYRVBEHRE S
BEEBLTT S,

Caution

Fuji Electric is constantly making every endeavor to improve the product quality and
reliability. However, semiconductor products may rarely happen to fail or malfunction. To
prevent accidents causing injury or death, damage to property like by fire, and other social
damage resulted from a failure or malfunction of the Fuji Electric semiconductor products,
take some measures to keep safety such as redundant design, spread—fire—preventive design,
and malfunction—protective design..

EIEHEEATHRORHLEEMHORLIZEOTOET . LHL, $BHE QT HIEARELY, 8
METABANHYET . ELEREEBARESOMMEE - IZEIEN . HRLLTASER - KKZIcL
SHEIHT ARBF LU SN TBRTERISGVESICT RS- EEHIL B - SR LR H SRS
HRO=OOFHREMLTTEL,

The application examples described in this specification only explain typical ones that
used the Fuji Electric products. This specification never ensure to enforce the industrial
property and other rights, nor license theenforcement rights.
FUGECRBLTHIEAMIE. ELERVSEERALEARNICARERATILOTHY . R
FIEOTIRFHAE. TOMEFORKICH T SREE-EEREOFELTILOTIEHYE LA,

The product described in this specification is not designed nor made for being applied to the
equipment or systems used under life-threatening situations. When you consider applying
the product of this specification to particular used, such as vehicle-mounted units, shipboard
equipment, aerospace equipment, medical devices, atomic control systems and submarine
relaying equipment or systems, please apply after confirmation of this product to be
satisfied about system construction and required reliability.

FHREBICEBINEMABZ. ABITHIDEIILKR T CHEAIAIBBSHIIES XTLIZEVSL
BOLEBMELTREI-RESN-LDOTREHYERA . AR BOESLETERE. 0. HETE. E
RBE. RFOHNM. BEPBBEHIVELRT LEE  BHRARADZHBEZRHOEIE. ST LA
BMERUVERGHEICERTILECHEOLE, AT,

Uf there is any unclear matter in this specification, please contact Fuji Electric Co.,Ltd. —|
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