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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.
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 IGBT gate drive (U).
g%g % ; @ VccU | High side supply voltage (U).
%gé gé ® | GNDV | High side ground (V).
fraie ® | ALMV | Alarm signal output (V).
— %g%g% @ VinV Logic input for [GBT gate drive (V).
gg;%’ g VeeV | High side supply voltage (V).
é%% éi ®@ | GNDW | High side ground (W).
§§§§§ ALMW | Alarm signal output (W).
£28z2 @) VinW Logic input for IGBT gate drive (W).
@® VeceW | High side supply voltage (W).
® GND Low side ground.
Vce Low side supply voltage.
® VinDB No contact.
VinX Logic input for [GBT 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.
o Q
Fuji Electric Co.,Ltd. | MS6M0671 4/29
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3. Block Diagram
Op
Veel @ i I
Vil @ T — § iy
AW vy Pre-Driver
Ra 1. 5k VZZF I ‘[i]
6NOU () - O
VeV gy _T_ I
Vinv g ! YAN
ALMV ® A Pre-Driver
Raw 1.5k VZQF l E]
GOV 5 + * * * Oy
Veck @ i |
Vinh @ T — A
ALMW @ AN, Pre-Driver
RALM 1.5k sz; I ﬁ
GNDW @&y - . Oy
3373
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§2§ 3 §E Vee gy t I
232838 vinx T ]
£853¢9 ® |
f 8'; 23 Pre-Driver
§3esd
Q.= 8 = 7
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Ef§ss
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£hen§ viny T €1
2338z @ JAN
=885 i Pre-Driver
32828
L Vz§ ] 7#
22288 + + ®
E28L £
L |
VinZ g L
Pre-Driver
vz 'ZF J é
NCe—(O
VinDB C —
O\
Over ot I - Pre-drivers include following functions
ALM ver healig protection 1. Amplifier for driver
RALM 1.5k T 2.Short circuit protection
3.Under voltage lockout circuit
4.0ver current protection
5.1GBT chip over heating protection
Fuji Electric Co.,Ltd 2 -
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4. Absolute Maximum Ratings
Tc=25°C unless otherwise specified.

Items Symbol Min. Max. Units
DC Vbc 0 450 Vv
Bus Voltage Surge VDC(surge) 0 500 v
(between terminal P and N) Shortoperating Vsc 200 400 \'
Collector—Emitter Voltage *1 Vces 0 600 \'
DC Ic — 50 A
% Collector Current 1ms Iep —_ 100 A
Z Duty=76.1% %2 | -Ic — 50 A
Collector Power Dissipation | One transistor *3 Pc —_ 144 W
Supply Voltage of Pre—Driver *4 Vce -0.5 20 \'
Input Signal Voitage *5 Vin -05 Vcet+0.5 \'
Input Signal Current Tin — 3 mA
5523 Alarm Signal Voltage *6 VAWM -05 Vce v
g §E 5 o Alarm Signal Current *7 IALM — 20 mA
§§ E §§ Junction Temperature Ti —_ 150 °c
£8 5 50 0,
x ?:. oS Operating Case Temperature Topr -20 100 C
E":E, g 3‘2 Storage Temperature Tstg -40 125 °c
— 38555 Isolating Voltage _
Efss8 Viso — AC2500 \
2z gg 5 (Terminal to base, 50/60Hz sine wave 1min.) *8
= ;15, 3 é Screw Torque Terminal (M5)
55 223 — — 35 Nm
$e8Sy Mounting (M5)
;E EE é s Note
*1 :Vces shall be applied to the input voltage between terminal P and U or V or W,
N and U or Vor W.
*2 : 125°C/FWD Rth(j—c)/(Ic X VF MAX)=125/1.263/(50 X 2.6) X 100=76.1%
*3 : Pc=125°C/IGBT Rth(j—c)=125/0.87=144W [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, 1t1and9, 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 : 50Hz/60Hz sine wave 1 minute.
-m - o a
Fuji Electric Co.,Ltd. g MS6MO0671 6/22
H04-004-03

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/5961919/6MBP50RTJ060.html

5. Electrical Characteristics
Tj=25°C, Vece=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 - - 25 \/
2 . VCE(sat) | [c=50A
£ | saturation voltage Chip - 2.0 - \
Forward voltage of : Terminal - - 2.6 \"
VF -Ic=50A
FWD Chip - 1.6 - \Y
Turn—on time ton Voc=300V. Tj=125°C 1.2 - -
Turn—off time toff Ic=50A Fig.1, Fig.6 - - 3.6
us
Vpc=300V
Reverse recovery time trr - - 0.3
IF=50A Fig.1, Fig.6
. internal wiring
Maximum Avalanche
inductance=50nH
Energy PAvV 30 - - mdJ
Main circuit wiring
(A non-repetition)
inductance=>54nH

5.2 Control circuit

This material and the information herein is the property of
Fuji Electric Co.L1d.They shall be neither reproduced, copied.
len1, or disclosed in any way whatsoever for the use of any
third party.nor used for the manufacturing purposes without

g
F
- g Item Symbol Conditions Min. | Typ. | Max. | Units
s Supply current of P-side Switching Frequency:
s . . Iecp - - 18 mA
= pre—driver (one unit) 0~15kHz
3
3 Supply current of N-side Tc=-20~125°C
5 i Iccn ] - - 65 mA
s pre—driver Fig.7
i , ON 100 | 1.35 | 1.70
Input signal threshold voltage Vin(th) \'%
OFF 125 | 1.60 | 1.95
Input Zener Voltage Vz Rin=20kQ - 8.0 - \'
Tec=-20°C Fig.2 1.1 - - ms
Alarm Signal Hold Time tALM | Tc=25°C Fig2 - 20 - ms
Tc=125°C Fig.2 - - 40 ms
Limiting Resistor for Alarm RALM 1425 | 1500 | 1575 Q
. . =] a
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5.3 Protection Section (Vcc=15V)
Item Symbol Conditions Min. | Typ. | Max. | Units
Over Current Protection Level of . o 75 - - A
loc Tj=125°C
Inverter circuit
Over Current Protection Delay time tdoc Ti=125°C - 5 - us
SC Protection Delay time tsc Tj=125°C Fig4 | - - 8 us
IGBT Chips Over Heating Surface of o
TiOH 150 - - C
Protection Temperature Level IGBT Chips
Over Heating Protection Hysteresis TiH - 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 110 - 125 \
Under Voltage Protection Hysteresis VH 0.2 05 -
6. Thermal Characteristics (Tc=25°C)
;%gé Item Symbol | Min. Typ. | Max. | Units
58385 :
85233 | Junction to Case IGBT |Rth(-c) | - - | 087
a328g ] Inverter .
£255% Thermal Resistance *9 FWD Rth(j—¢) - - 1263 | °C/W
22T o
§§ gg% Case to Fin Thermal Resistance with Compound Rth(c—f) - 0.05 -
— 2 8% E s 7. Noise Immunity (Vdc=300V. Vec=15V, Test Circuit Fig 5.)
ES S Es
2 %;’f‘ ¢ Item Conditions Min. | Typ. | Max. | Units
é’gg’é § Common  mode | Pulse width tus, polarity =, 10 minuets +20 KV
5482% rectangular noise | Judge:no over—current, nomiss operating | =<
80352,
eE€3 2§ Rise time 1.2us, Fall time 50us
ggs538¢g Common  mode )
e¥ g . . Interval 20s, 10 times +50 - - kV
£55:2 lightning surge ) )
Judge : no over—current, no miss operating
8. Recommended Operating Conditions
Item Symbol Min. Typ. | Max. | Units
DC Bus Voltage Vboc - - 400 \
Power Supply Voltage of Pre—Driver Vee 135 15.0 16.5 \")
Screw Torque (M5) - 25 - 3.0 Nm
9. Weight
Item Symbol Min. Typ. Max. | Units
Weight Wt - 450 - g
*9:( For 1device , Case is under the device )
. . s )
Fuji Electric Co.,Ltd. g MS6MO0671 8/92
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Figure 1. Switching Time Waveform Definitions
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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.

/Vin off

I on | I on
I

This material and the information herein is the property of
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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 (@: 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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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 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.
*:g gg Fault IGBT Alarm Output
é g;% . U-phase | V-phase | W-phase | Low side | ALM-U | ALM-V | ALM-W | ALM
g%-‘i g‘; High side U- oc oFF . - * A H
Z ?i 3 ohase uv OFF * * * L H H H
t2gsa TjOH OFF * * * L H H H
. f§§§ ;% < o oc * OFF * * H L H H
giz gj 5% H'g';;;:: VT oy * OFF * * H L H H
E g2 g TiOH * OFF * * H L H H
Egg E o oc * * OFF * H H L H
% ;2 §> g H'g’;;:iz W=""uv * * OFF * H H L H
ES523 TiOH * * OFF * H H L H
EZS£2 oc * * * 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.
s . =] [7]
Fuji Electric Co.,Ltd. g MS6M0671 11/22
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11. Cautions for design and application

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.

AT SEIPMO A QG FROEREBHEL. I+bhTSO—RAEZRAIDTHERE NELE
A= LAFIMILTTFEL,

Mount a capacitor between Vcc and GND of each high—speed optical isolator as close
to as possible. BEIAMHTSD Vee-GND R, AV T o5 H RS2 HEELTRYATTFEL,
For the high—speed optical isolator, use high—-CMR type one with tpHL, tpLH =< 0.8ps.
BRIAMHT 51, tpHLtpLH=0.8us, B CMR A TEZHERAEELY,

For the alarm output circuit, use low—speed type optical isolators with CTR = 100%.

FI—LEHEBRIE. ERI+HTS CTRZ100%DZA TEIFERAEIL,

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

designed to reduce the voltage variations.
FHER Ve 1T, EBENT-ATREFEALTESIN, F. BELHEMAHB/EHELTFAL,

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 O EFRBRITEEDILZHEAF V2 REL, P-N B FRIZOFoYEEKET2HELTH—
BEFEBLTTSL,

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

between the three—phase lines each and the ground.
ACTADLD /A XBAEHCI=-HIZ. SHER—T7—ARMIZ4700pF DAL TUHEEKLTFEL

At the external circuit, never connect the control terminal (DGNDU to tHe main
terminal U-phase, ®)GNDV to V-phase, (©GNDW to W-phase, and @®GND to N-phase.

Otherwise, malfunctions may be caused.
FEHEFOGNDULEHFUIE. FIHHFOGNDY S HF v . Sl FOGNDW & HF W 48,
R FOGNDEEHF N £5BMER TEELAVLTTEL, BBFOREIZEYET,

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.
ANEEF-GND IOV TFUoHEERT L. 74hhTS—RAAHESIZRHT IEEBMAESYE
TOTITEESLZSLY,

Fuji Electric Co.,Ltd. MS6MO0671 12/22
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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.

THENTS50—RBIBRIE. BEVDTAEATSD CTREZFEL+ DR\ ELHBREHILTT L,

11.  Apply thermal compound to the surfaces between the IPM and its heat sink to reduce
the thermal contact resistance.
B MUERE /NSKT B1=DIC IPMEE—F UV DRIZY —T A IR R EBHLTT 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

E—r o oREOE LTI HE 10um LT F24EM

l
dielectric breakdown. !
|

eat sink
TOTHEE (KY) IE. 0~100um ELTFEL, FEEAT _‘_d% ‘‘‘‘‘‘‘‘‘ T
> Mount ing holes<
s N Q,_ -
l

1T ZADBE . E—b 9L IPM ORIICIRRIA TZ s H

BLLET . F7=. THEA+100um LLE DB EIPMOA ‘

N-ADEHRLERBIRERCTBIRENHYET.

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.

FERBIE AVN—2REAOBEREIRICEH SN TEYET . AV N—FAR~NBEASN BB AL, +574
READETT . L. IV IANBAEN LB S IIHEEEL,

Fuji Electric Co.Ltd. They shall be neither reproduced. copied.
len1, or disclosed in any way whatsoever for the use of any

third party.nor used for the manufacturing purposes without

This material and the information herein is the property of
the express written consent of Fuji Electric Co,, Ltd.

14. Please see the [Fuji IGBT-IPM R SERIES APPLICATION MANUALJ and [ Fuji IGBT
MODULES N SERIES APPLICATION MANUALJ.
BT IGBT-IPM R 2)—X 7IYr—23022a7ILIRUNGBT /1~ NY—X 7FYbr—32=a
FILIEMBEIZEL,
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12. Example of applied circuit i FAE &%
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The alarm signals should be connected to Vcc when it is not used.
FERDT7S5—LIHFIE. HEER Voo ITEHKLTTILY,
13. Package and Marking #i‘@ttt$

Please see the MT6M4140 which is packing specification of P610 & P611& P621 package.
P610, 611, 621 HHEHLHE MTE6M4140 ZHBEIZEL,

14. Cautions for storage and transportation £%. 2R LEOFE
* Store the modules at the normal temperature and humidity (5 to 35°C, 45 to 75%).
HRMIB(5~35°C, 45~ 15 TREFELTFEL,

This material and the information herein is the property of
Fuji Electric Go., Ltd. They sha!l 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.

= Avoid a sudden change in ambient temperature to prevent condensation on the module
surfaces. EVa—ILOREIHBLEOES . BEEEELLERFTTEL,

= Avoid places where corrosive gas generates or much dust exists.
BEEHZAORERT. HEOSUBRTILR T TTEL,

= Store the module terminals under unprocessed conditions
ELA-LDEFIERMIOKETHRETHL..

* Avoid physical shock or falls during the transportation.
EREFICEHREEXYETSELOTTIL,

15. Scope of application #HFA§GE
This specification is applied to the IGBT-IPM (type: 6MBP50RTJ060).
AL ¥L. IGBT-IPM (B! =X : 6MBP50RTJO060)| B33,

16. Based safety standards #ElRLIBHE
UL1557

MS6M0671 -
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1 7. Characteristics
17-1.Control Circuit Characteristics (Respresentative)
Power supply current_vs. oSwitching frequency Input signal threshold voltage Tiss5°C
Tc=125°C vs. Power supply voltage e
60 T - 1i=125%
[ --- P-side ] .
2 50 --===N-side 8 L
e[ s 2
2 r e [ fUttTamTToo il St
= 40 - | }Vin(off)
- [ 17y ] SE e e
S r / Vcc:17V ] K \2/1-5 - “11 Vin(on)
£a0f /7 Vcc-15V... £ | ]
3 Vec=13V ] —_= |
3 : /4/ ] %‘E’ 'r
g OF == 1 @5
2 [
[ o
g 5  Voo=17V 3 g o5
= i mchzzzzzgzziEEiiVeosiSV :
----ﬂi*“-""' 1 Vee=13V ] i !
ol Lo b b L Y] SPEPIFIFE PP PRI PP PP I
0 5 10 15 20 % 2 13 14 15 16 17 18
Switching frequency : fsw (kHz) Power supply voltage : Vec (V)
g'ggg Under voltage vs. Junction temperature Under voltage hysterisis vs. Jnction temperature
FHE : T
SEz3s 12 ¢ s t P
el ok B e R e R
sE353 =10 R E i P
Z2zEgw E [ o | i : : ]
52883 24 R s s S R S e
E38e% s | 2 0 ; i : : ]
£32.5% 26| A p— 5 : _—
il E o e e e N L
9338 E4f s b S B
§38 .6.‘5 < [ i 1 ' ; H T
283 o L B S e S
R 8 2y S : H : H E
g 5 e _: g r H N : ; : ; H ]
éégég ollIIIIIIIIIIIJIIIII 0 TS I ATEPETE AN PR A
20 40 60 80 100 120 140 20 40 60 80 100 120 140
Junction temperature : Tj (°C) Junction temperature : Tj (°C)
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17-2.Main Gircuit Characteristics (Representative)

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

Ti=25°C(Chip) Ti=25°C(Terminal)
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Collector current vs. Collector-Emitter voltage Collector current vs. Collector-Emitter voltage
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Switching Loss vs. Collector Current Switching Loss vs.Col lector Current
) Edc=300V, Vcc=15V, Tj=25°C ) Edc=300V, Vcc=15V, Tj=125°C
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Switching time vs. Collector current Switching time vs. Collector current

Edc=300V, Vec=15V, T j=25°C Edc=300V, Vce=15V, Tj=125°C
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18. Reliability Test ltems
Test Rif::;r;ce Number [Accept-
catg- Test items Test methods and conditions EIAJ of ance
gories ED-4701 sample |number
1|Terminal strength | Pull force : 40 N (main terminal) Test Method 401 5 (1:0)
IR FoREE 10 N (control terminal) Method I
(Pull test) Test time 1 10 +1 sec.
2[Mounting Strength |Screw torque 0 2.5 ~3.5 N-m(M5) Test Method 402 5 (1:0)
FETIaE Test time : 10 +1 sec. method II
3| Vibration Range of frequency  : 10~500 Hz Test Method 403 5 (1:0)
)] Sweeping time : 15 min. Condition code B
Acceleration : 100 nvs?
2 Sweeping direction  : Each X,Y,Z axis
2 Test time : 6 hr._(2hr./direction)
T | 4[Shock Maximum acceleration : 5000 nvs? Test Method 404| 5 (1:0)
= i Pulse width 1.0ms Condition code B
% Direction . Each X)Y,Z axis
QO Test time : 3 times/direction
= 5|Solderabitlity Solder temp. 1 2355°C Test Method 303 5 (1:0)
(FAFFHHE Immersion duration  : 5.0 0.5 sec. Condition code A
Test time : 1time
Each terminal should be Immersed in solder
55 >s within 1~1.5mm from the body.
882 6|Resistance to Solder temp. : 2605 °C Test Method 302| 5 (1:0)
§§ ; ?» - soldering heat Immersion time : 10 t1sec. Condition code A
a8o8- [FALHEME Test time : 1tme
28t Es Each terminal should be Immersed in solder
28282 within 1~1.5mm from the body.
5 3 5 § § 1|High temperature |Storage temp. 1 12545°C Test Method 201 5 (1:0)
% 328 5 storage BRERFF | Test duration :_1000 hr.
— 23 ‘i £%s 2|Low temperature  [Storage temp. : -40+5°C Test Method 202 5 (1:0)
§'ﬁ“ g ; § storage {EiR{R#F [Test duration : 1000 hr.
€32 gg § 3|Temperature Storage temp. . 85+2°C Test Method 103 5 (1:0)
£Ecss humidity storage |Relative humidity : 8515% Test code C
R RS BRERERE Test duration . 1000hr,
5858 . 4|Unsaturated Test temp. 120 £2°C TestMethod 103| 5 | (1:0)
S$5ege pressure cooker  |Atmospheric pressure : 1.7x10°Pa Test code E
EaCss| | 2 FLwir—yh— [Test humidity : 85 £5%
2822 Q2 Test duration : 96 hr.
€ 5|Temperature Test temp. : Minimum storage temp. -40 £5°C Test Method 105 5 (1:0)
g cycle Maximum storage temp. 125 +5°C
S REYAIN Normal temp. 5~35°C
; Dwell time : Tmin ~Tn ~ Tmax ~ TN
w thr. 0.5hr. 1hr. 0.5hr.
Number of cycles : 100 cycles
6| Thermal shock +0 Test Method 307 5 (1:0)
nEg Test temp. : High temp. side 100 ®° °C method I
+5 Condition code A
Low temp. 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
. . g a
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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)
RN ATA Bias Voltage : VC =0.8xVCES
Bias Method . Applied DC voltage to C-E
Vee = 15V
& Test duration : 1000 hr.
2 | 2|Temperature Test temp. 1 85+2°C Test Method 102 5 (1:0)
g humidity bias Relative humidity . 85+5% Condition code C
s BREBNATA Bias Voltage 1 VC = 0.8xVCES
g Vee =15V
uCJ Bias Method : Applied DC voltage to C-E
Test duration : 1000 hr.
3|Intermitted ON time 1 2sec. Test Method 106 5 (1:0)
operating life OFF time : 18 sec.
(Power cycle) Test temp. : ATj=100 £5deg
WrisEEn{E Tj £ 150 °C, Ta=25 +5°C
Number of cycles : 15000 cycles

53%3
ggggg 1 9. Failure Criteria
§§§ §§ Item Characteristic Symbol | ____ Failure criteria | Unit Note
siie e
5£3 22| [Etectrical Leakage current ICES - Ustx2 | mA
__ &35 23| characteristic |Saturation voltage | VCE(sat) - ustx12 | v
E2853 Forward voltage Vi - usLx12 | v
2; : 83 Thermal IGBT Rth(j-c) - usLx1.2 |C/w
25582 resistance |FWD Rth(j-c) - UsLx1.2 | C/w
s885 i Over Current Protection loc LSLx0.8 USLx1.2 A
géé § g Alarm signal hold time tALM LSLx0.8 UsLx1.2 ms
,—%:%E;f é Over heating Protection TcOH LSLx0.8 uUstLx12 | °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.
BRoOBXBRAXER(BE. TR AES) OBEARTHER TSV, ENBRAXEREBATERT L. %
FHBERT BBEAHHYET.

2. Connect adequate fuse or protector of circuit between three-phase line and this
product to prevent the equipment from causing secondary destruction.
F—OTEOEHRTEFAIHEL-BE4EZRL. BAEREAELOMICENZRENEL—X
RiFTL—h—%H T T2REBIRER 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—VAIBEICETIRTFEBEORHOKICIK. A—2AT7BE-BHR OB E#BE A RBSOA
EHRNICHLIEERELTTEN. F R BLOERERERICBII2ZFRBOBRMICELT
& RFNR—AF PR REIPMABA LT VAV AR B EI—V A DBARPLBEEND TS S it
BEPAVERATHAIFZHELTT IV, ChoDEBREBATHEATIL. FFHFHIRITIBAH
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.
UROERRBZTSICEEL.AROEELESHIFBETEIMRHOL AU SEZEALTTFS
W HADOEEEFGEBEACTHALLBA EBOERES JYNIICRFABIRT 2B AN HYE
ER

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-AMM-BEUEAREELKE EFBARE)ZSCBETCERASALES . A RE- 8
BEDRIEITHBLIMET,

This material and the information herein is the property of
fuji Electric Co.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 manufac turing purposes without

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

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)
HAEDERIL . EEREOLERLTRICI > TRIZBRAMN ATREVET, B LRIER

POATEHEL. RT—HAILEFERH—TTREIHAILBUT T, A0NA—20FRE
AT LT S0 (BT & #4No.: MTBM4057) .

7. Never add mechanical stress to deform the main or control terminal.
The deformed terminal may cause poor contact problem.
FHRFRUMERFICEAEEX TERIELVTTEL, HBFOLEHIZLY., BREFRLGL£EIERIT
BENBHYET,
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8. According to the outline drawing, select proper length of screw for main terminal.
Longer screws may break the case.
FURFEATIERTFAOACORIE . ABEICHOLELGRETEL, REARVLES—IHD
BIZBENHYET.

9. [f excessive static electricity is applied to the control terminals, the devices can
be broken. Implement some countermeasures against static electricity.
FEHEFIBREREIANMENIBE . RFHFBETIBSHHVET YRV EEBRT AN
REEBLTTSL,

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..
EIERERATHAORBLEFBEOALICEHTOET  LAL, $BARQITHEAREL-Y, 2
BETIEANHYET . ETBBEF BEEROMMEITRBEN. BRELTAS IR - AKEIL
SHMEICHT IRBECH SN TBREEREIAVESICTH R - BRI S - BEERHLRHAERS
BAD-OOFEEBETTEL,

2. 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.
FEAERCEBRLTHIEAMIT. ETERESEFEALLRENTICBAHLRNATILOTHY ., Rtk
BICE-TITHFRAE. TOMBEMOREITHT ZRBEIEEBEOFRETILOTEHYEL A,

This material and the information herein is the property of
Fuji Electric Co.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 Fuiji Electric Co,, Lid.

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.
AAFRRBINEHAIE. ABIHIDEILIGRB T CHEASAIBESH LIS AT LAIZALSL
SCLERMELTHRI-REShLDOTEHYERA . AEHBORREEHHE. MM, HEFE. E
MR, RFAHE. iﬁl& PRBEHIVIIORT LLE | BHRARANOTHREZRFORIE, L RT A
BERVERGEICERTIIEECHZO L. CHATEL,

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