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2. Pin Descriptions I+ E&H

Main circuit F[EFR

Symbol Description
P Positive input supply voltage.
U Output (U).
\' Output (V).
W Output (W).
N1 (For connection an external shunt—resistor)
N2 Negative input supply' voltage.

Control circuit #il &l [E] F&

No. | Symbol Description

GNDU | High side ground (U).

VinU .Logic input for IGBT gate drive (U).
VecU High.side supply voltage (U).

GNDV | High side ground (V).
VinV Logic input for IGBT gate drive (V).
VecV | High side supply voltage (V).

GNDW | High side ground (W),
VinW | Logic input for IGBT gate drive (W).
VeeW | High side supply voltage (W).

GND Low side ground.

Vcece Low side supply veltage.

VinX Logic input for IGBT gate drive (X).
VinY Logic input for IGBT gate drive (Y).
VinZ Logic input for IGBT gate drive (Z).
ALM Low side alarm signal output.

RO e e Pu® Ve
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3. Block Diagram JOwSH

Pre—driver] ¢ Q P
1
@VCBU Q Voo :
. , SGND '
@vinu Q N GND ouT E
1 I

MGNDU Q Q U
! Pre—driver1 B 4 E
1
BVeoV C:> Vae :
SGND !
&WVinv N oD ouT ;
1
I 1

@GNDV & v
0 .
! Pre—drivert !
1
BWVeocW O Vee :
; SGND |
@VinwW N GND ouT !
1

@anow O ® O w
]
1
Pre~driver2 E
1
OHX !
v AV SGNDX '
@Vee Q o OUTX E
| :
| ‘
[} I
1 b
i 3
@VinX Q——-——Hymx oy :
| SGNDY ;
Bviny Q—Q——C)ENY OUTY :
1 ]
3
@vinz (O o SiNz i
' :

3

| {3 N1
: OHZ :
ALM O A A JALM SGNDZ @
1 QuUTZ R1 |
o RALM 4 !

' 15k A~ TN PGND N2
! [a1H] '
! GND !
1 ) t
]
@ O o—o—o o :
;

Pre—driver! includes following functions.
(P-side)
1. Amplifier for driver
2. Under voltage lockout circuit
3. IGBT chip over heating protection

Pre—driver? includes following functions.
(N—side)}
1. Amplifier for driver
2. Under voltage lockout circuit
3. IGBT chip over heating protection
4. Over current protection
9. Alarm signal output

Fuji Electric Co.Ltd.

MS6MO713
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4 Absolute Maximum Ratings %y A EH
Tc=25°C unless otherwise specified.

ltems Symbol Min. Max. Units
DC Voc 0 450
Bus Voltage '
(Between terminal P and N) Surge VoGtsurge) 0 500
Short operating Vse 200 400 \%
Collector—Emitter Voltage *1 Vees 0 600 Vv
DC Ie -— 20 A
Collector Current 1ms fep —_ 40 A
Duty=89% *2 (5 —e 20 A
Collector Power Dissipation One transistor ¥3 Pc -—_ 103 W
Supply Voltage of Pre—Driver %4 Vee -0.5 20 \Y
Input Signal Voltage *5 Vin -0.5 Veot(0.5 \'%
Input Signal Current lin — 1 mA
Alarm Signal Voltage *6 VALM -05 Vee v
Alarm Signal Current *7 IALM — 20 mA
Junction Temperature Ti — 150 °C
Operating Case Temperature Topr =20 100 °C
Storage Temperature Tstg -40 125 °C
Solder Temperature *8 Tsol — 260 c
Isolating Voltage .
(Terminal to base, 50/60Hz sine wave 1min.) Viso T AC2500 v
Screw Torque Mounting (M4) — _— 20 Nm
Note IE
#1 :Vces shall be applied to the input voltage between terminal P and U or V or W,
Nand UorVorW.
*2 :Duty= 125°C/FWD Rth(i—c)/(ic X VF MAX)=125/2.7/(20 X 2.6) X 100=89%
%3 :Pc=125°C/IGBT Rth{j—c)=125/1.21=103W
*4 :Vee shall be applied to the input voltage between terminal No.3 and 1,
NoG and 4, NoSand 7, No.il and 10
*5 :Vin shall be applied to the input voltage between terminal No.2 and 1,
Noband 4, NoB8and7, No.12,13,14 and 10.
*6 :VALM shall be applied to the voltage between terminal No15 and 10.
*7 :IALM shall be applied to the input current to terminal No.15.
*8 :Immersion time 10+ 1sec.
. . o
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5. Electrical Characteristics

BRI

Tj=25°C, Vec=15Y unless otherwise specified.

5.1 Main circuit FOE

This material and the information herein is the property of
Fuji Elecine Co_Lid They shall be neither reproduced, copied.
lent, or disclosed in any way whatsoever for the use of any
third partynor used for the manufacturing purposes without
the express written consent of Fuji Electric Co., Ltd,

Item Symbol Conditions Min. | Typ. | Max. | Units
Collector Current at off Vee=600V
. . Ices . . - - 1.0 mA
signal input Vin terminal open.
: Terminal - - 2.2
CoEEecthr—Em:tter VeE(sat) | 1c=20A
saturation voltage Chip — 175 — v
Terminal - - 26
Forward voltage of VE ~le=20A
FWD Chip - 1.6 - Vv
Tum—on time ton VDC=300V. Tj=125°C 1.2 - - us
Turn—off time toff le==20A Fig1, Fig - - 3.6 us
Reverse recovery vDBC=300V
time | F=20A Figl, Figé 03 | us
Maximum Avalanche ?ntema[ wirng
inductance =56nH
Energy PAV L 20 - - md
A o tition) Main circuit wiring
(A non-repetitio inductance=179nH
5.2 Control circuit  HIEHEIEE
ltem Symbo Conditions Min. | Typ. | Max. | Units
Supply current of P-side lec Switching . 05 _ 9
pre—driver (one unit) P Frequency.0~6kHz ’ A
Supply current of N-side Te==-20~100°C
. Icen . 0.8 - 28
pre—driver Fig7
ON 100 | 135 | .70
Input signal threshold voltage Vin(th) - Y
OFF 125 | 160 | 1.95
Input Zener Voltage Vz Rin=20k {2 - | 80 - v
Te=-20°C 1.1 - -
Alarm Signal Hold Time tALM | Fig2 Te=25°C - 2.0 - ms
Te=125°C - - 4.0
Current, Limit Resistor RalLM | Alarm terminal 1425 | 1500 | 1575 e
Shunt—-Resistor for Between terminal
over current sense R N1 and N2 40 m 2
s &
- - 2 ]
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5.3 Protection Section &S} (Vee=15V)

Item Symbol Conditions Min. | Typ. [ Max, | Units
Over Curr.ent.F’rotection Level of loc Ti=125°C 30 40 _ A
Inve_arter circuit
Over Current Protection Delay time tdoc Tj=125°C - 5 - us
: Hoati

IGBT C|.1|ps Over Heating TiOH Surface .of 150 3 B
Protection Temperature Level IGBT Chips - °
Over Heating Protection Hysteresis TiH | - 1 20 -
Under Voltage Protection Level VUV i10 - 12.5

1V
Under Voltage Protection Hysteresis VH 02 0.5 -

6. Thermal Characteristics i (Tp=25°C) -
ltem Symbol Min. | Typ. | Max. | Units

Junction to Case IGBT Rth{j—c) - - 1.21
Thermal Resistance *10 EWD Rth(j—c) - - 270 | C/W
Case to Fin Thermal Resistance with Compound Rth(c—H) | - 0.05 -

*10:{ For 1device , Case is under the device )
7. Noise Immunity /A XMit&E (Vde=300V, Vcc=15V, Test Circuit Fig 5.)

Item Conditions Min. | Typ. | Max. | Units
Common mode | Pulse width lus,polarity =,10 minutes |

. ] . +20 = - kV
rectangular noise | Judge:no over—current, no miss operating

Rise time 1.2us, Fall time 50us
Interval 20s, 10 times +=50 - - kv
Judge :no over—current, no miss operating

8. Recommended Operating Conditions HEIREI{ES&{8:

Common mode
lightning surge

This material and the information herewn is the property of
Fuji Electng Co_Ltd, They shall be neither eproduced, copied,
lent, or disclosed in any way whatsoever for the use of any
third partynor used for the manufac turing purposes without
the express wrilten consent of Fuji Eleciric Ca,, L1d,

fem Symbaol Min. Tvp. Max. | Units
DC Bus Voltage vDC - - 400 \'
Power Supply Voltage of Pre—Driver Vee 13.5 150 16.5 Y
Screw Torque (M4) - 1.3 - 1.7 Nm
9. Weight H&

Item Symbol Min. Typ. Max. Units
Weight Wit - 85 - g
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1 E
Vin  Vin(th) X on — Vin(th)

trr :4_,,:
\ 10%
1

: »-:-—-90%
t -50%
90077‘,
1
1

Ic

it ot
Figure 1. Switching Time Waveform Definitions
AAVF L TREOES
of f of §

/Vin |_on ] E on I

Gate 0 :
Vge (Inside IFM) ] Gate orr [ VT
1
]
Fault (Inside IPM) _ normal | | ] L 1
' !
T Latem [T
] )
ey ———» [, .
UOLALK> Max- . tan>ax. ! , taLm ) gms (typ-)

® @
Fault : Over-current-fver—-heat or lnder-voltage
Figure 2. Input/Qutput Timing Diagram
A IESZAETTFr—b
Necessary conditions for alarm reset (refer to () to @) in figure2.)

(DThis 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

! on | | on

Ic

i
t
i
I
[
I

larm
/ALM | | a.amm
!‘@h < tdoc H—®—H tdoc

Figure 3. Over—current Protection Timing Diagram
BERRELIAZVIFv—F

Period (1): 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.

e

4,
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TaLm Tarm Taim

Figure.4 Definition of tsc

Urr'llf‘;__ LP (3:\1' o _
|
IC =k IPM
15V 1 o U
SWl ACelny
BC .
15V A

elk
) ol
S&;Ei/ ! ”75”"__@ ,
Noise
GNp.J LN &
y S
Eart Cooling
Fin
Figure 5. Noise Test Circuit
o
L H
DG 300V
15V 77
| HGPL=
4504

<+

Figure 6. Switching Characteristics Test Circuit

Figure 7. lcc Test Circuit
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10.Truth table EXE{EZR
10.1 IGBT Control IGBTH|{H
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
AAEBVNIZHIT BIGBTOA Y /75 TFTRICELET . Vind"Low" L AL, DT I—LIR
EWEMETIGBTIXALET,

Input (Vin) Alarm Output (IGBT)
Low High ON
Low Low OFF
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 doesn’ t any alarm.
E7—LTEEERBLEES. RELE7F—LOAFBAEELELET., COBE. PMALT
S—LAEEEFHALEREA.
(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.
F7P—LTCEEEBHLEEE. FF—LALTOHRAFELL, PMASTIS—LESEH AL

£79,
Cause 1GBT Alarm Output
of High side | High side | High side ,

fault (U-phase) (V—phase) | (W-phase) Low side ALM

High side |UV OFF ® * * High

(H-phase) TjOH OFF % * * High

High side Ly * OFF * % High

(V-phase) TiOH * OFF * * High

High side uv * #* OFF * High

(W-phase) Ti0H * * OFF * High

| 0C * # * OFF Low

Low side | LV * * * | OFF ] Low

TiOH | * * * ] OFF Low

*: Depend on input logic.
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11. Cautions for design and application I -EHIZEBLTOIFES

1.

10.

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 FEPMD A D ETFHOBRRIEEHENL, Z3M750—RAIE - RBIOFHEEE NS
B AT IRILTTEL,

Mount a capacitor between Vec and GND of each high—speed optical isolator as close to
as possible.

EE 74T IM Voo-GND RiIZ, an T8 R SFEITEELTRYMTTTSL,

For the high—speed optical isolator, use high—-CMR type one with tpHL, tpllH = 0.8us.
BETA AT FIE, pHL, tpLH=0.8us, & CMR A/ T & ZfERCESL.

For the alarm output circuit, use low—speed type optical isolators with CTR = 100%.
TI—LHAEEIE, BETFEHTS CTRZ100%D A4 TEERATESLY,

For the control power Vce, use four power supplies isolated each. And they should be
designed to reduce the voltage variations.

FIEEIR Voo &, B ABREFERL TSN, B, BREEMFIMAEELLTT S0,
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-NEOEREBHRITHESETEA LI R L, P-NEBEFRICAV TUoHE2BETIRELTH—UF
EFERHLTTFEL,

To prevent noise intrusion from the AC lines, connect a capacitor of some 4700pF
between the three—phase lines each and the ground.

ACTAUDED /A XBAEH 5], 3HBHE—TF—AMIZ4700pF RO T4 EBELTTSL
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,

FHIRFOGNDULE T UM, KIEHIETGNDV &E45F V48, #505TFGNDW & iHF WA,
H#HIEFGNDEERF N 2/ ETER THERELEVLTTSL. BREORBIZEYES,

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.

AFHEF-GND RISV FUoYEERT 5L, 24 MhTS—RAIA HES I S ERMMAELVEY
DTIEBLESL,

Taking the used isolator’'s CTR into account, design with a sufficient allowance to decide
the primary forward current of the optical isolator.

THENTSO—RUERIE. BEVDOTAFATSOCTRES BEL. THHIRBEL S EFHILTTEL,

a

JA
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11. Apply thermal compound to the surfaces between the IPM and its heat sink to reduce
the thermal contact resistance.
BRI e NS(T a0, IPMEE— oM BIc H—T a9 U REERLTT S,

12. Finish the heat sink surface within roughness of 10pum and flatness {camber) between screw
positions of 0 to +50um. 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 +50um, there is a danger
that the IPM copper base may be deformed and this may cause a dielectric breakdown.
E—rromBEmO G LIFIR BT 10umU T, O HER TOFEE(RY) &, 0~+50umELTTEL, FHE
WRAFAOEE, b= 2PN RIS EEA TERBABILET Fi TEEN +50umL L0
AIPMO A - AN ERUEZGBIEEEC TR HYEY .

i

S — oz

1 i\ 0

i

| |

|Heat sink 3

i ]

B o

! Mounting holes E

1 3

i |

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.

A&, A\ —IRFE~OERZIHRICREF SN TEYEY . A/ —FRE~ BRI BRI,
TRAERFESBETY .. HL. AV B AShSE S FEEEE S0,

14. There is thermal interference between nearby power devices, because the P619 PKG.
is a compact package. Therefore you measure the case temperature just under the IGBT chips
that showed in report MTEM04858, and estimate the chip temperature.
Rl —SEMEEL TN RT—RFORTBNEILNET,

FOh., FYTRERHENST MTEM04858 IRTFYIEFOF—RREENUEL T T2 TTEL,
@

15. Please see the [Fuiji IGBT-IPM R SERIES APPLICATION MANUAL RH983] and
[Fuji IGBT MODULES N SERIES APPLICATION MANUAL RH982].
FHIGBTIPM RU—X 74 —230X=aF L RHOSIIRUTNIGBTES 1-b N —X P 5—ay
TZaF JLRHIBZIZHIBER L&Y,

d
13 e
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12. Example of applied circuit IGFAE®EEH @

Crodogier TH OWF 1GF
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[EE EEEENN 1
S
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13. Package and Marking #R&{t#%
Please see the MT6M04140 that is packing specification.
WEtiEE MTEMO4140 #EISIEGEL,
14. Cautions for storage and transportation RE . Eff LDFE
-Store the modules at the normal temperature and humidity (5 to 35°C, 45 to 75%).
HIRERE(6~35°C, 45~ TN TRFELTTELY,
*Avoid a sudden change in ambient temperature to prevent condensation on the module

surfaces.
EVA-LOREASFHEBLEVES, RMGBETEERTTTEL.
- Avoid places where corrosive gas generates or much dust exists.
BEEHADFEEER. BEOSBHFEERTTTEL,
= Store the module terminals under unprocessed conditions
EVA—-UDEFERMIORETCRETHCL..
- Avoid physical shock or falls during the transportation.
BRFICEEESALYETEEULTTEN,
15. Scope of application 1 FAEEH
This specification is applied to the IGBT-IPM (type: 6MBP20RTADGO).
R HEE, IGBT-IPM (X : 6MBP20RTA060) = A T 5.

16. Based safety standards #EJLEZIRE
UL1557
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17. Characteristics(Representative)
HiEh —7J ( KFEHD

17-1. Inverter
A 2 IN—RE

Collector current vs. Collector-Emitter voltage
T j=25°C(F v Fimtte)
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Collector current vs. Collector-Emitter voltage
Ti=125°C (F v T

Col fector current vs. Collector-Emitter voltage

w

lo

Col lector Current :

40

L
o

Lo
o

]
oTm

2]
=1

(23]

L=}

—
o
i i ¢

e
=]
e

Tj=25°C (& ¥ 2 —NiFHT4HE
llll!llll!lll lllillli!llil

Yoo=15Y

TTTTTE T T T[T TP T T 77T

T b O O O Y Y

0 0.8 i 1.5 2 2.5 3
Col lector~Emitter voltage : Vee (V)

Col lector current vs. Collector-Emitter voltage

TiF125°C {2 o — Lig T4

40 P ISR BEEE] l LB I L] T EF LI I I E l_ 40 -l LI L LU e | T LA D S | L B E LB (_
s — 35 [ Z
= Veo=15V ] =z Vec=15V
30 30 ¢
2 f ] 2 Yeo=17V ]
28 =Voo=13V 7] 25 “Yoo=13V"
E ' E F | :
E20F beneeen] E20 ¢ /4 R
s | 3 //
E 15 | :53 15 | /
EPN: ERN: Y
-é 10 ;510 e
5F H 5 H
U‘rln Ll 1 1Lt E |||n_||||n' 0'||: il | 13311 Py It!IFIIII'
0 0.5 1 1.5 2 2.5 3 0 0.5 1 1.5 2 2.5 3
Col fector-Emitter voltage : Yee (V) Col lector-Emitter voltage : Vee (V)
Forward current vs. Forward veltage Forward current vs. Forward voltage
(F v T (B3 21— LTI
4 L e LI e i 40 =117 T Lo el e
35 % .
2 2 30 - f :
[ 125“0// — 1‘25C//
TaE ~25F o~
t //25°C - / 75°C |
E o / § L i ity ey ]
g .| / , 3 | /
= 15 3 // @ 113 r /
S0} ] 5 10 -
L G V4
e oo : 5] ; |
0 Lt 3 l_—l—'i/ 3 I T | I [ T O 0 L 1 v 1 [ I T R BRI N
o 0.5 i 1.5 2 0 0.5 1 1.5 2
Forward voltage : Vf (V) Forward voltage : Vf (V)
g 8
am - =
Fuji Electric Co.,Ltd. s| MS6M 0713 15 /92 .
=

H04-004-03




This material and the information harein is the property of
Fuji Efectric Go., Ltd. They shatl be neithar reproduced. copied.
lent, or disclased in any way whatsoever fer the use of any
third party, nor used for the manufacturing purposes without
the expross written copsent of fFuji Electric Co., Ltd.

Switching Loss vs. Collector Current Switching Loss vs. Collector Current
Fdc=300V, Voc=15V, T j=125°C Edc=300V, Vec=15V, Tj=25"C

2 RN RN AR AU I L I SRR 2 TT T T T T T T T T llllllll]llas TTTT

= ; N ; 1
g fn | ] o | ]
£ /) E [ | ]

1.5 - / 1.5 ,
2 5 : 2
4N | v
y i . Eoff o ;
Eo 5 T go 5| ; ,/ el kol
-3 P e Ll gt Pra
E ' o i g ‘ : A Eer
% 113 i 1111 L 1114 1114 1111 Lif i 118 Il :% [} ‘ L i 1101 1l 1111 1.1 F Ll EL L1
0 0
0 5 10 15 20 25 30 3% 40 0 5 i0 15 20 25 30 3/ 40
Col lector current @ lc (A) Col lector current : lc (&)
Reversed biased safe operating area ] )
Vee=15Y, T]=125°C Transient thermal resistance
50 ,,i (3] TT1T 7 F TaTT L L Tt T ETT l- 10 ..................
: '§ ! .

S : >~ s T

- [ = 7 s |GBT

o BF s e :,z( T e S —

5t ’ s 1

5 n: RBSOA (Repetitive pulse) 8 L L SRS S——

1 = 9 ;

. 1 i E + i

% ! i E 0.1 oo ] =

8 1| e : = :

1 ; ] E i

[ i ) £ B !

0 1111 111 % P ) Ill!lllil LI 3 1111 0'01 1 1 !I!!!I.I 1 1 1 1 111 L 1 1 1 1E1
0 100 200 300 400 B0 600 700 0.001 0.0t 0.1 i
Col lector-Emitter voltage @ Voe (V) Pulse width :Pw {sec}
Power derating for |GBT Powar derating for FWD
{per device) (per device)
150 TTITTITTTTT YT I VT LA BN LN LINCINN I I ) 50 LB Lt e § TT 1 T T 71 T3 T TT T [T T T[T 7

(=] =] 40
= : a \\\
5 100 F——= £ AN -+

= N = AN
a2 8
; N -
. E > 20 \

[ : E L \
2 50 AN 5

o N Ee]

5 & 1
2 2
] 3 [

0 i ) 11 2 151 10 1. | S 1.0 1.1 1 ﬂ L3 | L1 1 Lt 1 E1T 111 111 111 111
0 20 4D 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
Caso Temperature * Te (C) Case Temperature @ To (°C)
: - -~ 2-
s - =
Fuji Electric Co.,Ltd. | MS6M 0713 16/22 2
o

H04-004-03




This material and the information harein is the proparty of
Fuji Eleetric Go.,Ltd. They shat| be neither reproduced. copied.

lent, or disclosed in any way whatsoaver for the use of any
third party,nor used for the manufacturing purpeses without

the axpress written consent of Fuji Elsctric Co..Ltd

100C0

. ton, toff. tf {nSec)

Switching time

Switching time vs. Collector current

Ede=300V, Voo=15V, Tj=25°C

R LR e e Lo ] oL T = I o T L 7 e [ 1 o

toff
1000 b= = ton=ro
100 e ‘ tFom]
S T - ST

ek

-]0 sr e by apafaer L1t 'IEEE FREE

0 5 10 15 20 25 230
Col lestor current @ lo (A)

10000

: ton, toff, tf (nSec)

Switching time

1000

10

Switching time vs. Collector current

Edc=300V, Vec=15Y, Tj=125°C

Do Do g O k1 Y 0 M P 4 4

TOTTT]

......... LI

R 1y pO—

toﬁ

i i

e o3 03 r g ey rplg v en gy

[

5

10 15 20 25 30 35

Collector current © 1o (A)

Fuji Electric Co.,Ltd.

D¥G. NO.

MS6M 0713

17/22

H04-004-03




lent, ar disclosed in any way whatsaevar far the uss of any
third party, nor used far the manufacturing purpeses without

This material and the informatien harsin is the property of
the axpress written consent of Fuii Electric Gs. . Ltd.

Fuji Electric Ca., Ltd. Thay shal | ba noithar reproduced, copied,

17-2. Control Circuit
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18. Reliability Test tems {E#EHHEBIER

Test Reference norms | Number |Accept-
cate- Test items Test methods and conditions EIAL of ance
gories ED-4701 sample [number
1|Terminal strength | Pull force : 40N (main terminal) Test Method 401 5 (1:0)
bE e aht] i 10 N {control {erminal) Method I
(Pull test) Test time . 10 &1 sec.
2|Mounting Strength |[Screw torque ©13~1.7N'm {M4) Tesl Method 402 5 (1:0)
B 134 e Test time : 10 %1 sec, method I '
3|Vibration Range of frequency  : 10~500 Hz Test Method 403 5 (1:0)
iERh Sweeping time 15 min, Condition code B
Acceleration : 100 mis®
n Sweeping direction . Each XY, Z axis
E Test time ! 6 hr. (2hr /direction)
= | 4|Shock Maximurm acceleration : 5000 m/s? Tes! Method 404 5 (1:0)
g HER Pulse width 1.0ms Condition code B
= Direction : Each X,Y,Z axis
3 Test time ;3 fimes/direction
= 5|Solderabitlity Solder temp. 1 23515°C Test Method 303 5 {1:0)
AT IHE Immersion duration : 5,040.5 sec. Condition code A
Test time ;1 time
Each terminal should be Immersed in solder
within 1~1.5mm from the body.
6|Resistance to Saolder temp. 260 5 °C Test Method 302 5 (1:0)
soldering heat Immersion time 10 t1sec. Condition code A
AT EME Test time 1 time
Fach terminal should be Immersed in solder
within 1~1.5mm from the body.
1|High temperature |Storage temp. :125+5°C Test Method 201 5 (i:0)
storage FaiRfE  |Test duration : 1000 hr.
2|Low temperature  |Storage temp. D405 °C Tast Method 202 5 (1:0)
storage {EB{R7F |Test duration : 1000 hr.
3| Temperature Storage temp. 1852 °C Test Method 103 5 (1:0)
humidity storage |Relative humidity . 8545% Test code C
BEERRE Test duration : 1000hr.
4iUnsaturated Test temp. 1120 £2°C Test Method 103 5 (1.0}
pressure cooker  |Atmospheric pressure © 1.7x10°Pa Test code E
% FLewirp—~4vh— |Test humidity . B5 :=5%
2 Test duration ;. 986 hr.
& | 5|Temperature Test temp. » Minimum storage temp. -40 £5°%C Test Method 105 5 (t:0)
g cycle Maximum storage temp. 125 £5°C
5 BEYLIIL Mormal temp. 5~ 35°C
'E Dwell time » Tmin~ T~ Tmax ~ TN
L1 Thr. 0.5hr. 1hr. 0.5hr.
Number of eycles : 100 cycles
{ 8|Thermal shock ' +0 Test Method 307 5 (1:0}
1 |z Test temp. : High temp. side 1007 “C methad [
+5 Condition code A
Lowtermp. side 0%
Fluid used . Pure water {funning water)
Bipping time : 5 min. par each temp.
Transfer time » 10 sec.
Nurnber of cycles : 10 cycles
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Test . Reference norms Number Accept-
cate- Test itermns Test methods and conditions ElAl ance
gories goaio  (OTSAMPR| e
1{High temperature  [Test temp. > Ta=125 £5°C Test Method 101 5 (1:0)
reverse bias (7] = 150 °C}
EiREA{TA Bias Vokage . VC =0.8xVCES
Bias Method : Applied DC voltage to C-E
Ve =15V
» Test duration : 1000 hr.
E 2|Femperature Test temp. 1 B5$2°C Test Method 102 5 {(1:0)
o hurridity bias Relative humidity : BE45% Canditian code C
E BiBEEN TR Bias Vottage 1 VC = 0.8xVCES
3 Vee = 15V
5 Bias Methed : Applied DC voltage to C-E
Test duration : 1000 hr.
3|Intermitied ON time . 2sec. Test Method 108 5 (1:0)
operating life OFF time : 18 sec,
{Power cycle) Test temp, 1 AT=100 +5deg
BTSN {E T} = 150°C, Ta=255°C
Number of cycles : 15000 cycles
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19. Failure Criteria #{EHIE

ltem Characteristic Symbol Failure criteria Unit
Lower limit | Upper limit
Electrical Leakage current ICES - USix2.0 | mA |
characteristic  [Saturation voltage VCE(sat) - _UsLx1.2 Vi
BRRSE Forward voltage VF - Usix12 | V
Thermal IGBT Rih{j-c) - USLx1.2 |°C/w
resistance  [FWD Rth{j-c) - UsSix1.2 |°C/wW
QOver Current Protection loc LSLx0.8 Usixiz | A
Alarm signal hold time tALM LSLx0.8 USLx1.2 | ms
Isclation voitage Viso Broken insulation -
Visual Visual inspection
inspection eeling - The visual sample -
SERRE 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. Andin case of the
wetling tests, for example, moisture resistance tests, each component shall be made wipe or dry
completely before the measurement.
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Warnings #&

. 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.

HRoAREXES(BE R BES) OBEEATHEA TS, BEBAESERI CERTLE. 740
BRI SHEENHYET.

. Connect adequate fuse or protector of circuit between three-phase line and this product to prevent
the equipment from causing secondary destruction.

A—DTEOELTETHIRELEEEEEL, GABRLAEROMICEYEBSEOL X XTI —h—%
BT R C2RBEEFALO TS,

. When studying the device at a normal turn-off action, make sure that working paths of the turn-off
voitage 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.

BEDF— A BEICETARFEBORMOBRICE. - A 7B E - BROWMIEMMARBSOAHNIZH S
CEEBBELTTEN. £, R ELO ERERERICBIT2EFHEEOBREHCIBLTIR. RF /13— E o202 &
IPMBERA T A AR U~ A TERMLEREN AT S Uit B(PAVHER RN THLEEREBLTTEL,
ChoOEFEBATRERT L. RFHVBIET B BYET.

. 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 systemin case of using beyond the product's
reliability life.

EROERREETSCEEL. HROEEESFHHNER TN RO L FERFBEALTFSL, SR 0EE
FHEHEATEALLES . REQCBEFHLYNCETSRIETIESINHYETS.

. 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.

- AHRY- BEETRAEILKE ERBIAS)2S0BETCERSLES. BHRBE- 1L OERTT
BLmhhET.

. The thermal stress generated from rise and fall of Tj restricts the product fifetime.

You should estimate the AT] from power losses and thermal resistance, and design the invetter lifetime
within the humber of cycles provided from the power cycle curve. (Technical Rep. No.: MT8M4057)
HaOFolE. BEEEEOC LEETRICI > TEIORAMN ATREVET . BREBUERMS ATIEHBEL, /37—
YAINERH—TCREZFAIILBLUT T, Ao\ —40EFSEEL T TS EEHTE HNo. - MTEM4057),

. Never add mechanical stress to deform the main or control terminal.

The deformed terminai may cause poor contact problem.
FIHFRUREETFISSHAEEA TERSEGLTTED, BFOEBICEY. BMTROEE3EBITHESH
HYET,

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

G FISAERGHESNINEN -GS, EFFRIETIESXHYET. YRV BIIREA N EE
ERLTTFEL,
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Caution EE

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 imjury or death, damage to property ke by fire, and other social damage resuited 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..
ETEREBRATEADORELEEEORM LICHHTOET . UAL. A MR ITHESFREL
Y. REBETIESNhYE T . BT EHN UL BRI OBEBELIBHES BRLLTAS
FH-RREFCIOIMECH IO BATOCHAMNTET LRIV LI R - T 555t
REEHLERHNCEREEROLHOFRERCTT S,

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 the enforcement rights.

FHGRECRBLTHAL AL, ELEREREERAL-RENLTRIERAT 3240 THY . AHRIC
SO TLHRAHIE. TOMIENORIEITH T 2RME L RITHED#E T LOTIEHYEE A

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,
FEEICEBshERIT. AGCHAbILSTRA T TERShARBEHILVE AT AIZBLLNET
LEBRELTERE BESN LD TIEHYEL A, REBEO RS EEMSES. M. MZTH, ERRE. B
FARME. BEPRBERLDMIVAT LGE  BHRAR~OCHREECRHORIE., AT ABRRUSRE
HICHRT 5 &R0 £ CHATSLY

| If there is any unclear matter in this specification, please contact Fuiji Electric Co.,f.td. [
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