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1. Package Outline Drawings

Package type : P621
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2. Pin Descriptions
Main circuit

Symbol

Description

P

Positive input supply voltage.

Output (U).

Output (V).

Output (W).

Negative input supply voltage.

U
Vv
W
N
B

No contact.

Control circuit

Symbol

Description

GNDU

High side ground (U).

ALMU

Alarm signal output (U).

VinU

Logic input for IGBT gate drive (U).

VcecU

High side supply voltage (U).

GNDV

High side ground (V).

ALMV

Alarm signal output (V).

VinV

Logic input for IGBT gate drive (V).

@Q|@©@| |®|®E|O|5

VeeV

High side supply voltage (V).
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GNDW

High side ground (W).

ALMW

Alarm signal output (W).

Vinw

Logic input for IGBT gate drive (W).

VecW

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 (Z).

®®|I0G|IGI®|I®| |®®|®|@

ALM

Low side alarm signal output.

Fuiji Electric Co.Ltd.
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3. Block Diagram

Downloaded from Elcodis.com electronic components distributor

Op
7\ °
VeeU @) ad |
vinu @ S Vi
ALMU @ AN Pre - Driver
RALM 1.5k VZZF l —[ll:]
GNDU (D ® . . ® Ou
y
VeeV (8 i_ |
vinv - (@ ‘4|
ALMV : A A - Pre- Driver
RALM 1.5k szf l %]
GNDV (® o * . *~——o Ov
VecWw @ l |
VinW @ |
ALMW © AN Pre- Driver
RALM 1.5k Vz? l %]
GNDW(®) ' . . ? S— Ow
gggé Vee @ i |
o S o'§ . . —
é?} ‘2 §§ VinX @ ——_l
o332 &g Pre- Driver
£8v35
naoag L
of T
tfisw GND @ s . ® oo
£eEST
£85¢% . I
2853 L |
3258 viny |
o 29 e @ I
£5E3 ¢ Pre- Driver
5838
sedzi v |
£E832¢ - - - T
25582 p
R |
Vinz @) [
Pre- Driver
VZ# l %]
NC (O B
VinDB 5 —e
ON
|
Over heating protection
ALM @_/\/\/ circuit . . . .
RaLm 1.5k I Pre-drivers include following functions
1.Amplifier for driver
2.Short circuit protection
3.Under voltage lockout circuit
4.0ver current protection
5.1GBT chip over heating protection
o a
. . = 5
Fuji Electric Co.Ltd. S| MS6M 0677 > s
=)
T
H04-004-03



http://elcodis.com/parts/5961927/6MBP150RTJ060.html

4. Absolute Maximum Ratings
Tc=25°C unless otherwise specified.

Note
*1 : Vces shall be applied to the input voltage between terminal P and U or V or W,
NandUorVorW.
*2 : 125°C/FWD Rth(j-c)/(IcxVF MAX)=125/0.47/(150%2.6)x100=68.2%
*3 : Pc=125°C/IGBT Rth(j-c)=125/0.29=431W [Inverter]

12 and 9, 14 and 13.

16,17,18 and 13.

No10 and 9, No.19 and 13.
*7: 1 AL M shall be applied to the input current to terminal No.2,6,10 and 19.

ltems Symbol Min. Max. Units
Bus Voltage DC Vbe 0 450 \Y
(between terminal P and N) Surge Vbc(surge) 0 500 \Y
Short operating Vsc 200 400 Y
Collector-Emitter Voltage *1 Vces 0 600 Y
DC Ic - 150 A
E Collector Current 1ms Icp - 300 A
% Duty=68.2% *2 -lc - 150 A
B Collector Power Dissipation |One transistor *3 Pc - 431 W
Supply Voltage of Pre-Driver *4 Vcc -0.5 20 \
Input Signal Voltage *5 Vin -0.5 Vce+0.5 \
Input Signal Current lin - 3 mA
Alarm Signal Voltage *6 VALM -0.5 Vce \Y
s s Alarm Signal Current *7 I ALM - 20 mA
gég‘g . Junction Temperature Tj - 150 °C
gg’é gé Operating Case Temperature Topr -20 100 °C
2 §§ é,g Storage Temperature Tstg -40 125 °C
§§ é?,ii Isolating Voltage i
gcese Viso - AC2500 \Y
52ZEs (Terminal to base, 50/60Hz sine wave 1min.)
5622l ;
§§§§ é Screw Torque Termlr.mal (M) - - 35 Nm
2 §§ 2 g Mounting (M5)

*4 . VCC shall be applied to the input voltage between terminal No.4 and 1, 8 and 5,

*6: V AL M shall be applied to the voltage between terminal No.2 and 1, No6 and 5,

*5: Vi n shall be applied to the input voltage between terminal No.3 and 1, 7 and 5, 11 and 9,

MS6M 0677

DWG.NO.
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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 V cg =600V
Ices - - 1.0 mA
at off signal input Vin terminal open.
2 |Collector-Emitter lc =150A Terminal - - 2.3 \%
o _ Veesay ,
E saturation voltage Chip - 1.8 - \Y,
-lc =150A Terminal - - 2.6 V
Forward voltage of FWD VF
Chip - 1.6 - \Y
Turn-on time ton |Vpe=300V, Tj=125°C 1.2 - -
Turn-off time toff [lc=150A Fig.1, Fig.6 - - 3.6 us
) Vpc=300V
Reverse recovery time trr - - 0.3
IF=150A Fig.1, Fig.6
internal wiring
e Maximum AvalancheEnergy PAV |inductance=50nH 170 - - mJ
°%53
z §s~§ ' (A non-repetition) Main circuit wiring
£8.27 inductance=54nH
28535
AT
g%géﬁ 5.2 Control circuit
§§§§% Item Symbol Conditions Min. Typ. Max. Units
FERE
$9zfe Supply current Switching Frequency
cg 88 ° . . ) lccp - - 18 mA
Zsige of P-side pre-driver (one unit) : 0~15kHz
s848 Supply current lccn  |Tc=-20~125°C Fig.7
2EEcs . . - - 65 | mA
gggg% of N-side pre-driver
FEfEs _ _ ON 100 | 135 | 170
Input signal threshold voltage Vin(th) \%
OFF 1.25 1.60 1.95
Input Zener Voltage Vz |Rin=20kQ - 8.0 - \Y
Tc=-20°C Fig.2 1.1 - -
Alarm Signal Hold Time tALM [Tc=25°C Fig.2 - 2.0 - ms
Tc=125°C Fig.2 - - 4.0
Current Limit Resistor RALM [Alarm terminal 1425 1500 1575 Q
g 7
Fuji Electric Co.Ltd. S| MS6M 0677 Y s
[=]
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5.3 Protection Section (Vcc=15V)

Item Symbol Conditions Min. Typ. Max. | Units
Over Current Protection Level loc Tj=125°C 225 - - A
of Inverter circuit
Over Current Protection Delay time tdoc Tj=125°C - 5 - us
SC Protection Delay time tsc Tj=125°C Fig.4 - - 8 us
IGBT Chips Over Heating TjOH Surface 150 - - °C
Protection Temperature Level of IGBT Chips
Over Heating Protection Hysteresis TiH - 20 - °C
Over Heating Protection TcOH Vbc=0V, Ic=0A 110 - 125 °C
Protection Temperature Level Case Temperature
Over Heating Protection Hysteresis TcH - 20 - °C
Under Voltage Protection Level VUV 11.0 - 125 \%
Under Voltage Protection Hysteresis VH 0.2 0.5 -

6. Thermal Characteristics (Tc=25°C)

Item Symbol Min. Typ. Max. | Units
Junction to Case Inverter IGBT Rth(j-c) - - 0.29 | °C/wW
Thermal Resistance *8 FWD Rth(j-c) - - 0.47
Case to Fin Thermal Resistance with Compound Rth(c-f) - 0.05 -

*8 : ( For 1device , Case is under the device )

7. Noise Immunity  (Vdc=300V, Vcc=15V, Test Circuit Fig 5.)

Item Conditions Min. Typ. Max. | Units

Common mode Pulse width lus,polarity +,10 minuets +2.0 - - kV

This material and the information herein is the property of
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rectangular noise Judge : no over-current, no miss operating

Common mode Rise time 1.2us,Fall time 50us Interval 20s,10 times +5.0 - - kv

lightning surge Judge : no over-current, no miss operating

8. Recommended Operating Conditions

Item Symbol Min. Typ. Max. | Units
DC Bus Voltage VDC - - 400 \%
Power Supply Voltage of Pre-Driver Vcc 13.5 15.0 16.5 \%
Screw Torque (M5) - 25 - 3.0 Nm
9. Weight
Item Symbol Min. Typ. Max. | Units
Weight Wt - 450 - g
[=) 8 a
we - =
Fuji Electric Co.Ltd. S| MS6M 0677 3 s
[=]
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Figure 1. Switching Time Waveform Definitions

off off

Nim = o [ 1. [ L

. Gate On
Vge (Inside IPM) Gate Off

Fault (Inside |PM) normal [

/ALM alarm I |

l————» ——>
1 tALM>Max. . TALM>Max. !

©) ®
Fault : Over—current, Over-heat or Under-voltage

m 2ms (typ. )

Figure 2. Input/Output Timing Diagram
Necessary conditions for alarm reset (refer to D 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.
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/Nin

/ALM
;<®>| <tdoc N&h tdoc

Figure 3. Over-current Protection Timing Diagram

Period M:  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 @: 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 IGBTSs,

an alarm is output.

Fuiji Electric Co.Ltd.
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Figure 5. Noise Test Circuit
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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 dosen’t any 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.
REE IGBT Alarm Output
£8%% Fault
YEEE U-phase | V-phase | W-phase | Low side | ALM-U | ALM-V | ALM-W | ALM
23£88 oc OFF * * * L H H H
~asde igh si -
287 5% High side U UV OFF % % % L H H H
R phase
23 233 TjOH OFF * * * L H H H
ERR oc * OFF * % H L H H
gyiee High side V=177, * OFF * * H L H H
s£588 phase
Zsige TjOH * OFF * * H L H H
838, 0ocC * * OFF * H H L H
ég?, § g High side W- UV % * OFF * H H L H
23 0o phase
EZSEE TjOH * * OFF * H H L H
oC * * * OFF H H H L
Low side uv * * * OFF H H H L
TjOH * * * OFF H H H L
Case TcOH * * * OFF H H H L
Temperature
*:Depend on input logic.
g 1 2
Fuji Electric Co.Ltd. S| MS6M 0677 s
[=]
H04-004-03
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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.
T AT ZEIPMD A A i FREDERITBAELL, T+ hATZ0—REIEZRAIDZEREE/NSLTZ
INE—ULATINMILTTEL,

2. Mount a capacitor between Vcc and GND of each high-speed optical isolator as close to
as possible.
=R T A AT ZDVee-GNDREIIZ, AT HEH RS EHELTRYAMA T TTEL,

3. For the high-speed optical isolator, use high-CMR type one with tpHL, tpLH = 0.8ys.
SR ITA AT S, tpHL,tpLH=0.8us, ECMRAZ4/ TZ RIS,

4. For the alarm output circuit, use low-speed type optical isolators with CTR = 100%.
T7—LH AR AEET+FHTSCTRZ100% D2 A TE RIS,

5. For the control power Vcc, use four power supplies isolated each. And they should be
designed to reduce the voltage variations.
FIEERVeelE, EFIN-4BRLFEAL TSI, £, EEEEBEMAEZEFTELTTEL,

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-NEIDERBRIEHERSEZHEA L F V20 REL, P-NIRFRICOV T o4 &R T o8 ELTY—D
BEZEBLTTEL,

This material and the information herein is the property of
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7. To prevent noise intrusion from the AC lines, connect a capacitor of some 4700pF between
the three-phase lines each and the ground.
ACTAUDNBD /A XRAERST=HIZ, SHEIR —7 —AMIZ4700pF DIV TUHEEFKLTTFIL,

8. At the external circuit, never connect the control terminal ®GNDU to the main terminal
U-phase, ®GNDV to V-phase, @GNDW to W-phase, and @®GND to N-phase. Otherwise,
malfunctions may be caused.

H#EiHFOGNDULE E i F U, ##15% FOGNDVE E IHF VAR, Hl#15% FOGNDWE E ik FWHE.
H#iEFGNDEE I FNES R E R THBELLEVTT SN, REMEDRRAITHYET,

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.
ANiHF-GNDEICAV TUoH &R T 5E, T4 AT T—RAIADET I T 2EEHEISRGYET
DTIEEL LS,

12

Fuiji Electric Co.Ltd.
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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.

TAHMHTSHO—RAIEFRIE. BEVLDIAMITSOCTREZELTHIZRBEL-FBEHILTTEL,

11. Apply thermal compound to the surfaces between the IPM and its heat sink to reduce
the thermal contact resistance.

EAHIERE/NSCTB=H2, IPMEE—F U ODRBIZH—T LAV NIV REZEHRLTT AL,

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 flatness is over +100um, there is a danger
that the IPM copper base may be deformed and this may cause a dielectric breakdown.

E—rUOREOLEFE, FHEI0UMLLT RO ER

|
| T +100¢m
TOFEE(RY) &, 0~100umELTTFEL, FHEMNT | |~ 0
{FROBE. E—ho s LIPMORIIZ A TR EA — i
BLET, Tz, THEHEHN+100umLL L DB EIPMOIR | *G? ********* & |
NABERLERRIEL R BIRIENBYET e>> o < |
ot o |

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
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if you would like to applying to converter use.
AEBE AVN—FRARANDBEREZAMRICRIASNTEYES . AaVN—2AR~NBERASN DG S,
TREREADBETY, L. AVN—EINBRASN LGS (FEIERZEL,

14. Please see the [Fuji IGBT-IPM R SERIES APPLICATION MANUALJ and [Fuji IGBT
MODULES N SERIES APPLICATION MANUALJ.
[ELIGBT-IPM RV)—X 7F)4r—2303=a 7 LIRUTIGBTE 1-b NV Y —X 7)) r—ay
RZaT7IVIEESEREIZEL,

Fuiji Electric Co.Ltd. MS6M 0677 13/22
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12. Example of applied circuit i F B & 451

20k Q P Ac200
D S I X 1
Voo == — ®
® y
5 .
5V-|Elk §|$ == ZS
20k Q
8 B
IF - o uF
e = ... T
Veo + @ N
@
5v1|-E|k ;IE
| S— | ®©
20k Q
ja
IF = F
% O.1uF ZT“
Veo - o
®
A N EA e
= T

IF |§20k9 == zz0 uF
01 uF

@

IF |§20k9 == zz0 uF
— 01 uF

®

EV-'EH( ;';

®

The alarm signal should be connected to Vcc when it it is not used.
FEADTI—LinF(E, FEEIR Ve [THELTT LY,

13. Package and Marking ##&{t#%

P610, 611, 621 {RAELHEE MT6M4140% S BBIFEE0Y,

14. Cautions for storage and transportation {£%& . B EDIE

HIBEIR(5~35°C, 45~75%) TIRELTTELY,
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surfaces.

EV2-ILORAIRBBELGENES ., RSHERERLERITTTEL,
Avoid places where corrosive gas generates or much dust exists.
BREMTADORESZR . MEDZ ST EITTTIL,

Store the module terminals under unprocessed conditions

ED 2L DHFIERMIORETRET DL, .

Avoid physical shock or falls during the transportation.
EfEFICEEE S X -YETIEROTTSL,

15. Scope of application & FA G B
This specification is applied to the IGBT-IPM (type: 6MBP150RTJO060).
AEHEZEL. IGBT-IPM (B = : 6MBP150RTJ060) (2@ AT 5.

16. Based safety standards ##l%&£iR%E
uUL1557

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

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

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

DWG.NO.

Fuiji Electric Co.Ltd.
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17.Characteristics
17-1.Control Circuit Characteristics(Respresentative)

Power supply current vs. Switching frequency Input signal threshold voltage Tj=25°C

Tc=125°C vs. Power supply voltage - - - Tj=125°C
70 T T 2.5 P T T T T T T T

-—- Fé—side H

T

Icc (MA)

40 15

30 freeeeesesebenoee e A

20 oo :

Input signal threshold voltage
Vin(on),Vin (off) (V)

AR S

0.5

Power supply current :

10

L ML I M ML L L N I e NI

0||||l||||i||||‘||||i|||| 0||||i||||l’||||i||||i||||i||||

0 5 10 15 20 25 12 13 14 15 16 17 18
Switching frequency : fsw (kHz) Power supply voltage : Vcc (V)

Under voltage vs. Junction temperature Under voltage hysterisis vs. Jnction temperature

14 [T T T T T T T T T T 1 [T T T T T T T T T

o
[o2)
!
:
:
;
'
;
i
:
i
;
:
1

o
)

Under voltage : VUVT (V)

o
N}

Under voltage hysterisis : VH (V)
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AP EEPENEE EFRNTPES AEUPENIE ENUTETI EAEES

o
N
r1f|’11']1er1
H H H
H
H
v
3
H

O|||l|||||||'|||||||

20 40 60 80 100 120 140 40 60 80 100 120 140
Junction temperature : Tj (°C) Junction temperature : Tj (°C)

o

N
o

Over heating characteristics

Alarm hold time vs. Power supply voltage ) )
TcOH,TjOH,TcH,TjH vs. Vcc

I it WAL AL RS LALLM LU %) zoo:111]””!...1]...,!””,rrrr
3 : H : : ] < : ' ! H : :
L H : H 4 T - i H— : H 4
— E H 1 : 1 TJOH : J
o S Ut S AU SR o~ r i H : :
I S . kS S RO A N N
= L : - e 1T o e e Al S b R bbbt
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Collector current vs. Collector-Emitter voltage
Tj=25°C(Chip)
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Collector-Emitter voltage : Vce (V)

17-2.Main Circuit Characteristics (Representative)

Collector current vs. Collector-Emitter voltage
Tj=25°C(Terminal)
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Collector-Emitter voltage : Vce (V)
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Switching Loss vs. Collector Current
Edc=300V,Vcc=15V,Tj=25°C
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Thermal resistance : Rth(j-c) (°C/W)

Switching Loss vs. Collector Current
Edc=300V,Vcc=15V,Tj=125°C
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Switching time vs. Collector current
Edc=300V,Vcc=15V,Tj=25°C

Switching time vs. Collector current

Edc=300V,Vcc=15V,Tj=125°C

10000 T I..J..I..t.J..I..J.J..‘.J..I..I.J..t.l. ST LTI TTS 10000 :_.l..L.l..l..t.J..I..J.J..‘.J..I..I.J..'..l. ST LT T T T
-
o o) -
[ [
%) %)
S e P S S
“~§ 1000 :é 1000
c c
L =)
P N R T A o
E E
o 100 o 100
c = C
= r=
S e £
= =
[ T R A )
10IIIIiIIIIiIIII"IIIIiIIII 10IIIIiIIIIiIIII‘IIIIIiIIII
0 50 100 150 200 250 0 50 100 150 200 250
Collector current : Ic (A) Collector current : Ic (A)
Reverse recovery characteristics
trr,Irr vs.1IF
LA S LA UL LA L
. : 1757
o) '
t 1]
- £
< E 100
o
= 0
3 E
> >
8 o
=2 10
39
o
3
@
1 11 1 1 i 11 1 1 i 11 1 1 ‘I 11 1 1 i 11 1 1
0 50 100 150 200 250
Forward current:IF(A)
. . 2 18
Fuji Electric Co.Ltd. S MS6M 0677 pe
E 22

Downloaded from Elcodis.com electronic components distributor

H04-004-03



http://elcodis.com/parts/5961927/6MBP150RTJ060.html

18. Reliability Test Items
Test Reference Accept-
cate- Test items Test methods and conditions norms Number ance
gories EIA) of sample number
ED-4701
1|Terminal strength |Pull force : 40 N (main terminal) Test Method 401 5 (1:0)
In PR 10 N (control terminal) Method I
(Pull test) Test time : 10 £1 sec.
2|Mounting Strength [Screw torque : 25~3.5N-m (M5) Test Method 402 5 (1:0)
iR Test time : 10 +1 sec. method I
3| Vibration Range of frequency  : 10~500 Hz Test Method 403 5 (1:0)
=8 Sweeping time : 15 min. Condition code B
Acceleration : 100 m/s?
g Sweeping direction : Each X,Y,Z axis
& Test time . 6 hr. (2hr./direction)
T 4|Shock Maximum acceleration : 5000 m/s? Test Method 404 5 (1:0)
g e Pulse width 1.0ms Condition code B
8 Direction : Each XY,Z axis
3 Test time . 3 times/direction
= 5/ Solderabitlity Solder temp. 1 235+5°C Test Method 303 5 (1:0)
[XATAFFHE Immersion duration  : 5.0 +0.5 sec. Condition code A
L Test time : 1time
E§§ é Each terminal should be Immersed in solder
E{S 23y within 1~1.5mm from the body.
E g é g‘; 6|Resistance to Solder temp. : 26015 °C Test Method 302 5 (1:0)
=85 59 soldering heat Immersion time . 10 +1sec. Condition code A
g : gg’ 3 [FATZTHEME Test time : 1time
5% 3 2‘2“51 Each terminal should be Immersed in solder
532 £ 2 5 within 1~1.5mm from the body.
g i: ‘§ ; g 1|High temperature |Storage temp. 1 1255 °C Test Method 201 5 (1:0)
=3z § storage =iRfRFF | Test duration : 1000 hr.
£ Eg 3 § 2|Low temperature | Storage temp. : -40+5°C Test Method 202 5 (1:0)
Eé’ 23 3 storage 1K;B4R7F | Test duration : 1000 hr.
g gg §> § 3| Temperature Storage temp. 1 85+2°C Test Method 103 5 (1:0)
§ 8 528 humidity storage |Relative humidity : 85 +5% Test code C
EZsEe BREERE Test duration : 1000hr.
4|Unsaturated Test temp. : 120 +2°C Test Method 103 5 (1:0)
pressure cooker Atmospheric pressure  : 1.7x10° Pa Test code E
% FLyir—yh— [Test humidity : 85 +5%
2 Test duration : 96 hr.
e 5| Temperature Test temp. : Minimum storage temp. -40 =5°C Test Method 105 5 (1:0)
g cycle Maximum storage temp. 125 £5°C
5 BEHAIIL Normal temp. 5~35°C
S Dwell time : Tmin ~ TN~ Tmax ~ TN
i ihr. 05hr. 1hr. 0.5hr.
Number of cycles : 100 cycles
6| Thermal shock +0 Test Method 307 5 (1:0)
BEE Test temp. . High temp. side 100 ® °C method 1
45 Condition code A
Lowtemp. side 07°°C
Fluid used . Pure water (running water)
Dipping time : 5 min. par each temp.
Transfer time . 10 sec.
Number of cycles . 10 cycles
. . e 19
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@
Reference
Test ) . norms Number |A6CePt
cate- Test items Test methods and conditions ance
; EIAJ of sample
gories ED-4701 number
1|High temperature | Test temp. : Ta=125 +5°C Test Method 101 5 (1:0)
reverse bias (Tj =150°C)
ERFNATA Bias Voltage : VC = 0.8xVCES
Bias Method . Applied DC voltage to C-E
Vce = 15V
% Test duration : 1000 hr.
& 2| Temperature Test temp. 1 85+2°C Test Method 102 5 (1:0)
o humidity bias Relative humidity : 85+5% Condition code C
S EREIBNATA Bias Voltage : VC = 0.8xVCES
% Vee = 15V
uCJ Bias Method : Applied DC voltage to C-E
Test duration : 1000 hr.
3| Intermitted ON time : 2 sec. Test Method 106 5 (1:0)
operating life OFF time : 18 sec.
(Power cycle) Test temp. © ATj=100 t5deg
BTRENE Tj < 150 °C, Ta=25 +5°C
Number of cycles : 15000 cycles
5823
285 %
afsg 19. Failure Criteria
£85ay
ggggg Iltem Characteristic Symbol Failure criteria Unit Note
%Zg %;} Lower limit| Upper limit
§ i‘: g é ;’ Electrical Leakage current ICES - USLx2 mA
gg ;% g characteristic |Saturation voltage VCE(sat) - USLx1.2 | V
§§ :;.‘3 : Forward voltage VF - usLx12 | v
532 2% Thermal IGBT Rth(j—c) - USLx1.2 |°c/w
g gg §>§ resistance [FWD Rth(j—c) - USLx1.2 |°C/W
c22is Over Current Protection| loc | LSLx0.8 | USLx1.2 | A
FleEs 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.
" . g 20
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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.
HMmOIERRAER (BE, BR, BESE) OHENTHEER TSV, A RAERETBATERT L. ZTH
WET HHENHYET,

2. Connect adequate fuse or protector of circuit between three-phase line and this product to prevent
the equipment from causing secondary destruction.
F—OAREDBHCHRFNHRELIIEEZEEL. BRERLAMSOBICEYLEENEL—XRIFTL—h—%
WG T2 R ZEBALVTIZELY,

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.
BEDOI—VATIEICE TR FEBORFADIRICIL, 2—0F 7B E - EROEEEMARBSOALHRRIZH S
CEERERELTT L, £z, FHERLOERETENICH TE2RFEBTOREIELTIE, RFN—AU TV RE
IPMAEA U Z VA ZARUVE—U A TERNOBEHENST NSV E(PAVIEHRRNTHHEEHEEL TR,
NLOIEHEBR THEAT L. RFIRIETHEEIHYFET,

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.

HEOFERAREZT2ICEEL. HROEBEFGIAHEE CEOMRFTO L, KRRBLERALTTSL, HanEREHE
FarBATEALLGS. EEQBEFGIVIIICRFIRET 2HEE/HYET,

This material and the information herein is the property of
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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 - BHY-BEMEAR(FEKER, BERBIRE) 28CRETTERSNIGE . RRHEEE- 0L DRIEF
HLHRET,

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)
HEOEDIL EEREDO LRLETHRIZE>TRIDBAN A TREYET, BEALIMEFMNLATIEHEL., /87—
YA YIWNEGH—T TRED YA VBT T, AN\ — 2D FHZEHETL TTIULEHTE N MT6M4057),

7. Never add mechanical stress to deform the main or control terminal.
The deformed terminal may cause poor contact problem.
FIHFROFIERFIISNESZ TERSIEROTTIL, HFOEHICKY, MR BRLREESIERETIHEEHN
HYVES,
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8. Never add mechanical stress to deform the main or control terminal.
The deformed terminal may cause poor contact problem.
FIHFRUHERFICISNESR TERSERNTTSL, HmFOERICEY., EMARGEELZSIESREITIHEEMN
HYFET,

9. If excessive static electricity is applied to the control terminals, the devices can be broken.
Implement some countermeasures against static electricity.
HEHRFISBRGHEID NSNS . RTFHIRETDEELHYFET , MUKV FFIFFHESI I RKE
EELTTSLY,

Caution

1. 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.
ETERIIER TEROMELEBEDOR LIZEHTLVET, LHL., FEXRERITHELRELY, (REMET S
HENHYFET, ETTEHE L AR FOBIEF - (TREEN., BRELTASEH - NKFIZLDUEIINT D
BEOHSHEREERIIGVOKESICTURERET IERFA LA SRR LR EH R E R 2 FERD IO D F %
BLTTEL,

2. The application examples described in this specification only explain typical ones that used the Fuiji
Electric products. This specification never ensure to enforce the industrial property and other rights,
nor license the enforcement rights.

AEREISEEEL THACAAIT, ELERRRZERAL-RRMEGABIZHRAT LD THY . RMEEEIC
FOTIRFATEE. TDHMAERI DRI I SREE-IIERIEDFHEITILDTIEHYEE A
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3. 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.

AEREICERESN R A, AGRICHIDILIKR T THEASNAIERHDOEIIRATLIZALGNSIEE
BHELTHRE BESN LD TIEIHY F A AMFEOR SZEMESR. Ao, MZETH. ERESR. RFAH
HIE, BRI HINE AT LEE  HHRARAOZHREZCRETOBIE. AT LERRUERREIC
MR HILEHREDO L, SRIATELY,

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