g
H
Q
O ™
o N
o I
Q
(&)
c
=
3
T
)
£ I~
= <t
g | o
o o
o =
o = Q0
I +3 [0}
= = O =
NS £
O = ) <t L
S N = =,
- A (T [ONOMa
T
<L m D 3
S = B 2
(- 5 g
Y] /
- 5 o 5 N
S = m M . o~z
= & i = #w b m
) = 1) - BN S
o = %) Z < 3 3
==Y
-0
..rﬂ-f....ﬁ_
ﬁg =
i HEE
.“nl
e
28
\wmm
553

"PR1*'0Q ABojouyoe) eninag anoe|] ifng
J0 juesuco ualjlim ssatdxe ey Jnoysm sesodind Buunjoeinuel ayy 1o}
pasn Jou Aped plyy Aue Jo Bsn 913 04 19A3051EUM ABM AuE Ul paso[Ds|p A0
‘ue[‘paidon ‘peunpuaded Jeyiau eq |feys Aey ] “mn oo ABojouyna) aomeq
oy iy jo Apadold ey} S| uzelat UsIjELIOIL| MY} PUE [E1J9}8LL SIY]

H04-004-07b

I



Revised Records

M

/

Checked | Checked | Approved

Drawn

M /lt%tiwéa H W&G?L@P f %#‘m&t | 7—-’

22
H04-004-03a

MSEM 01047

Applied

date

Issued |

date

ONOMA

Content

ind.

Classi-

fication

Date

Jan-23- 06| Enactment]

Fuji Electric Device Technology Co,, Ltd.

‘P11 en Afiejoulyss | eolaa(g 913093 [[ng
10 Ju95U0D UDR)4m ssoadxe oyl Jnoyym sesodind Bupinyoenus ayi Jay
pasn Jau Apad payl Aue jo asn ey} to} 1easosjeELm Aem Aue U] pasojasip 10
“quaj‘pardon ‘peanpoidal teypeu ay |jeys fay p1tog Aojouoet aomag
o1noe[3a 1ng jo Apedoad sy) 5| ujaJsy UGHEEIO] BYY PUE jR1IB1EL |,



This material and tha information herain ls the property of Fuji Electric

Davice Technology Co.,Ltd. Thay shall bo neither reproduced, copied,lent,
for the manufacturing purposes without the express written consent of

or disclosed in any way whatsoever for the use of any third party nor used
Fuji Electric Devica Technology Co.,Lid.

1. Package Qutline Drawings

Package type : P610
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2. Pin Descriptions

2.1 Main circuit

Symbol | Description
U |Output (U).
v Output (V).
W Output (W).
N Negative input supply voltage.
P PositEV.e' input supply voltage. )
B no contact,
2.2 Control circuit
Ne | Symbol | Description
@ | GNDU [High side ground (U).
@ | VinU |Logic Enpuf for IGBT gate drive (U).
@ | VecU |High side supply voltage (U).
@ | GNDV [High side ground (V).
® | Vinv |Logic input for IGBT gate drive (V).
® | Veov |High side supply voltage (V).
@ | GNDW [High side ground (W).
VinW  [Logic input for IGBT gate drive (W).
@ | Vecw |[High side supply voltage (W).

GND |Low side ground.

Vcec  |Low side supply voltage.

VinDB [no contact.
VinX |Logic input for IGBT gate drivé (X).
VinY |Logic input for IGBT gate drive (Y).
VinZ |Logic input for IGBT gate drive (Z).

@ e e(e|e0 |

ALM [Low side alarm signal output.

4
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3. Block Diagram

oveeu | _ PO
SYinl . _ I
Pre-Driver

LGNDU I _VZ l @ J - u,
ooy |
C\me n l I
1T 177§ i [ S
oYeeW
c:\ﬂnW N 1 I
JSGNDW 1_ 1 l @ ) _’ W
ovee X
M . | l

4
1 i {

\inY |

+— |

-
I -
L)
— pI o

\MinZ

v
—i |
f
)
P SENDE % WO
pad
Q

; Pre-drivers include following functions

RALM - 1. Amplifier for driver
AM A Tc Over Heating 2. Short circuit protection
1.5k Protection Circuit 3. Under voltage lockout circuit

| 4. Over current protection
5. IGBT chip over heating protection

5.7
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4. Absoclute Maximum Ratings

Tc=25°C unless otherwise specified.

ltems Symbol Min. Max. Units
Bus Voltage DC Ve 0 900 \
(between terminal P and N) Surge Viboisurge) 0 1000 Y
Short operating Vsc 400 800 \
Collector-Emitter Voltage | *1 Vees 0 4200 | v
i DC lc - | =25 A
% Collector Current 1ms lep - 50 A
z Duty=100% *2 -le - 25 A
~ |collector Power D-is's'ipétion One transistor *3 Pc - 172 W
Collector Current bc | Ic - A
2 e T I R
&6 |Forward Current of Diode IF - - A
Collector Power Dissipation Cne transistor *3 Pc - - W
Supply Voltage of Pre-Driver *4 Vee -0.5 20 v
input Signai Voltage *5 Vin -0.5 Vee+0.5 Y
input Signal Current in - 3 | mA
Alarm Signal Voltage *8 VALM -0.5 Ve v
Alarm Signal Current *7 IALM - 20 mA
Junction Temperature Tj -20 150 °C
Operating Case Temperature Topr -20 100 °C
Storage Temperature Tstg -40 125 c
isolating Voitage *8 Viso - AC2500 | Vrms
Screw Torgue Term:r.zai (M5) i ] 3.5 N
Mounting (M5)
Notes
*1: Vces shall be applied to the input voltage between terminal P-U(V, W) or L{V, W, B)-N.
*2: Duty=125°C/Rth{j-c)Df(lcxVVF Max.) x 100
*3: Pe=125°C/Rth(j-c)Q= 172W (Inverter)
*4; Vee shall be applied to the input voltage between terminal No.3and 1,6 and 4, 9 and 7,
11 and 10.
*5: Vin shall be applied to the input voltage between terminal No.2 and 1, 5 and 4, 8 and 7,
12~15 and 10.
*6: VALM shall be applied to the voltage between terminal No.16 and 10.
*7: IALM shall be applied to the input current to terminal No.186.
*8: Terminal to base, 50/60Hz sine wave 1min.
o 6 .
Fuji Electric Device Technology Co,, Ltd. § MSEM 01047 g
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5. Electrical Characteristics

Tj=25°C, Vcc=15V unless otherwise specified.

5.1 Main circuit

This material and the information berain is the property of Fuji Electric
Device Technology Co., Lid. They shall he neither reproduced, copied, lent,
or disclosed In any way whatscever for the use of any third party nor used
for the manufacturing purposes without the express written consent of

Fuji Electric Device Tachnology Co.,Ltd.

ltem Symbol Conditions Min. Typ. Max. Units
|Collector Current lces  {Voe=1200V
at off signal input Vin terminal open. ) ) 10 mA
& |Collector-Emitter Veeway |16=25A  |Terminal | - 19 | 22 v
jé_ saturation voltage Fig.4 Chip - 1.8 - V
Forward voltage of FWD VE  |-lc=25A Terminal - 2.1 2.4 \'
Fig.5 Chip - 2.0 - vV
Collector Current lces  [Vee=1200V ) ] ) mA
at off signal input Vin terminal open.
@ |Collector-Emitter | Veeeay |lc=-A Terminal | - - - v
c“g saturation voltage Fig.4 Chip - - - 'V
Forward voltage of FWD VE  |-le=-A Terminal - - - Vv
Fig.5 Chip - - - v
Turn-on time ton |VDC=600V, Tj=125°C 1.2 1.8 - us
Turn-off time toff |lc=25A Fig.1,6 . 26 | 36 us
Reverse recovery time trr vbe=coov - - 0.3 Hs
IF=25A Fig.1.6
5.2 Control circuit
ltem Symbol Conditions Min. Typ. Max. Units
Supply current of P-side .Ecc-p | Switching Frequency ) ) 18 A
pre-driver (per one unit) = 0-15kHz
Supply current of N-side lcen | Te=-20~100°C
pre-driver Fig.7 ) ) > mA
input signal threshold voitage |Vinth(on} Vin-GND ON| 1.00 1.35 1.70 v
Vinth{off) OFF| 1.25 1.60 1.95 A\
input Zener Voltage | vz Rin=20kQ - 8.0 - ')
ALM-GND |Tc=-20C| 11 | - - ms
Alarm Signal Hold Time tALM Te=25%C| - 2.0 - ms
Fig.2 Tc=125°C - - 4.0 ms
Resistor for current fimit RALM 1425 | 1500 | 1575 | Q0
o
Fuiji Electric Device Technology Co., Ltd. § MS6M 01047 722 .
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5.3 Protection Circuit {Vec=15V}

This matarial and the informatian herein is the proparty of Fuji Eleciric
RDavice Technology 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 Davice Technology Co.,Ltd.

ltem Symbal .Conditions | Min. Typ. Max. Units
Over Current Inverter toc [Tj=125°C 38 75 - A
Protection Level Brake Fig.3 - - - A
Over Current Protection Delay time tdoc |Tj=125°C - 5 - Hs
SC Protection Delay time tsc |Ti=125°C Fig.8 - - 8 HS
IGBT Chips Over Heéting TjOH ' Surface of 150 - - “C |
Protection Temperature Level IGBT Chips
Over Heating Protection Hysteresis TiH - 2.0 - ©
Casé Over Heating TecOH |VDC=0V, Ic=0A 110 - 125 °
Protection Temperature Level Case Temperature
Over Heating Prutectié'h i—!ystéresis TeH - 20 - °C |
iUnder Voltage Protection Level VUV 11.0 - 12.5
Undér Voltage Protection Hysteresis VH 6.2 D.S. | -
. Thermal Characteristics {Te = 25°C)
Item o Symbol Min. Typ. Max. Units
Jur.lctio.n.to Case I-nvertér 1GBT Rth(j-c)Q - - 0.73 cW
Thermal Resistance FWD Rth{j-c)D - - 2.05 CThW
*g Brake IGBT Rth(j-c)Q . - - CIWV
FWD Rth{j-c)D - - - “CAW
Case to Fin Thermal Resistance with Compound Rth{c-f) - 0.05 - cTW
*g: For 1device , Case is under the device
. Noise Immunity (Vdc=300V, Vce=15V, Test Circuit Fig 9.}
ltem . Conditions Min. Typ. Max. Units
Common mode Pulse width 1us, polarity &, 10 minueis 2.0 - - kv
rectangular noise Judge: no over-current, no miss operating
Common mode Rise time 1.2us,Fall time S0usinterval 205,10 times| 5.0 - - kv
lightning surge Judge: no over-currant, no miss operating
. Recommended Operating Conditions
ltem Symboi Min. Typ. Max. Units
DC Bus Voltage \sle - - | 800 v
Power Supply Voltage of Pre-Driver Vce 13.5 15.0 18.5 Vv
Screw Torque (M5) - 25 - 3.0 Nm
. Weight
ltem Symbol Min. Typ. Max. Units
Weight Wit - 440 - a
= .
Fuji Electric Device Technology Co,Lltd.  |g|  mseM 01047 822
= .

H04-004-03a




This material and the information herain is the property of Fuji Elactric
Bevice Tochnology Co,,Lid. They shall be neither reproduced, copied, lent,
or disclosed in any way whatsosver Jor the use of any third party nor used
for the manufacturing purposes without the express written consent of

Fuji Eiactric Device Tachnology Co.,Lid.

Vintl?{ on) Vintt}( off) off

input signal :\_ on —F

{ B0%

Collector current .
110%

2

~—t
Q
=

i
I
|
Figure1. Switching Time Waveform Difinitions.

off
Nin "‘\—/—\
{lowside input) on
Vge i
(inside IPM) gate off I\

/
[

b —————
—""

fault j
(inside IPM) ] 1 ' normal j. \
TALM
{alarm output) w
3 1 : i 1 ]
ALM>max. (1) tALM>max. (2)  tALM=2ms(typ.) (3)

fault: Over-current, Under-voltage or Over-heat

Figure2. Input/Cutput Timing Diagram.
Necessary conditiens for alarm reset (refer to ) to 3 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.

off

Input signal \ on / \

[{o] cJ——

Collector current

Alarm output !

Figure3. Over-current Protection Timing Diagram.

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 @& When a collector current over the OC level flows for a period more than the trip delay
time tdoc, the current is soft-interrupted. |f this is detected at the lower arm [GBTS,

an alarm is output,

MS6M 01047 9
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20k I
S
SW y -+
GND
Close : o Open JUVW.B(N)
Figure4. Vce(sat) Test Circuit (Terminal) Figure5. VF Test Circuit (Terminal)
lee -
VCCJ [‘F’ o - i @ Vcc\
IPM IPM
/ Cs | " Vee vin|
j— Z T— —
uvw i P.G
_ +8V
. ELN ! fw T GND)
Figure6, Switching Characteristics Test Circuit Figure?. lcc Test Circuit
tse

Figure8. Difinition of tsc

veoU " IP NCT,

I I
15V | 10 20K !
U 4 1 1
—" Van) ! U

SW1
! GNDU v
el 2 A
L { -

ol
1 + VinX w
T 4 7 4700p Noise
ALMI L
! SW2 i{ T @L simulator
GNDU N
& { i, L
Earth - &
r;'l Cooling
Fin
Figure9. Noise 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

10.2
M

The IGBT turn-on when Vin is at “Low” level under no alarm condition.
AFHESVInIZHT BIGBTOON/OFFREEZ TRIZRLEY .
FHS—ALHE VInh "L LARJILTUIGBTIEONLET,

Input signal Alarm output Quiput (IGBT)
Low High On
Low Low Off
High - Off

Fault Detection

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.

E7-ACEFEEFRULE
COEE ., IPMIPLTI-AEHILEE A,

B.RELET-AOAHFHPNEFLELET

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.
Fr-ARE. 7L-IREHSVIF-ABHNBELBE.
FP-L2THOHNEEIEL, PMASTI-AEHALET.

Operation of IGBT
Ciﬁﬁt of High side Low side g{ﬁgﬂt
U-phase | V-phase | W-phase

High side oc OFF * * * High
U-phase uv OFF E * . High
TjOH OFF * * * High

High side ocC * OFF * * High
V-phase uv . OFF | = . High
TiOH * OFF * * High

IHigh side ocC * * OFF * High
W-phase uv * * OFF » | High
TjOH * o OFF > High

oC * * * OFF Low

Low side uv * * * OFF Low
TiOH * * * OFF Low

TcOH * * * OFF Low

*:Depend on input logic.

Fuiji Electric Device Technology Co., Lid.
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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.
THATSEPMOA D inFROBRIFEAEL.

TN TSO—RBEZRAIDFEBEEPEL/ A F— LA TIMILTTEL,

(2) Mount a capacitor between Vcc and GND of each high-speed optical isolator
as close to as possible.
BETA AT SOVec-GNDHEIZ, 3 T4 EHESEIHEELTRYAHTTSEN.

(3) For the high-speed optical isolator, use high-CMR type one with tpHL, tpLH = 0.8ps.
EETA A TS1E, tpHLtpLH=0.8us, BCMRA 1 TR HERCEEL,

(4) For the alarm output circuit, use low-speed type optical isolators with CTR = 100%.
FS—LE ARSI, BETA T SCTRZ100%O 44 TETHERLESL,

(5) For the control power Vcc, use four power supplies isolated each. And they should be
designed to reduce the voltage variations.
fEERVeel. iBFSh4BREHAL TS &, BEEEDZIMAEEHELTTEN,

(6) Suppress surge voltages as possible by reducing the inductance between the DC bus
P and N, and connecting scme capacitors between the P and N terminals.
P-NEIQERERITHESEZIHEA LT IR EL.

P-NIGFRIZIF oY oL TH—CBREZERELTT S,

{7) To prevent noise intrusion from the AC lines, connect a capacitor of some 4700pF
between the three-phase lines each and the ground.
ACTAUDBED /A ABAEHCHIZ, BHHER~F—AMIS4700pF O T HEBHLTTFEL,

(8) At the external circuit, never connect the contrel ferminal GNDU fo the main terminal
U-phase, GNDV to V-phase, GNDW to W-phase, and GND to N-phase. Otherwise,
malfunctions may be caused.

FlHRFGNDU & EIH-FURE. Fli#IIR-FGNDVEEIHFVHE ., FlEinFGNDWE T IHTWAE,
HlEEFOGNDE T IFFNENEBTERLEVLDTTEL, RBFORREIIGEYET,

(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.
ANIEF-GNDE A Ty EERT 5L, 74 AT I—RAARERICH T S SR A
EBGYFETOTIEEGES,

Fuiji Electric Device Technology Co, Lid. 2.
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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.

TAHMATZO—RAERE. BESOTHATFOCTREER LD ISRBEL=HEHILTTFEL,

(11} In case of mounting this product on cooling fin, use thermal compound to secure thermal conductivity, If the
thermal compound amount was not enough or its applying method was not suitable, its spreading will not be
enough, then, thermal conductivity will be worse and thermal run away destruction may occur.

Confirm spreading state of the thermal compound when its applying to this preduct.

(Spreading state of the thermal compound can be confirmed by removing this product after mounting. )
FETFESH I RURTBRICE . SMEEERR THHDAL D ANFETERIEEND,

X, EWEFTRLURLY. BHEAENTEIE 1Y T 5L, 3/ U FA o EF 2RICENST,
BB LI LAMREHBICRINDENBYET . A\ T FEERTBRICE,

B GEREza TR BN TNAHEETERL TS,

(RELIFBIFETFTERYET T LoV AV FDENYREEHETIENHEET.)

| (12) Use this product with keeping the cooling fin's flatness between screw holes within 100um at 100mm and the
roughness within 10um. Also keep the tightening forque within the limits of this specification. Too large convex
of coaling fin may cause isolation breakdown and this may lead to a critical accident. On the other hand, too
large concave of cooling fin makes gap hetween this product and the fin higger, then, thermal conductivity will
be worse and over heat destruction may occur.

AENT 4R RY I B THEIEEE 100mm T100umEl R, REOMEE10umEL FIZLT TS,

BRI MY APV THEARRARBEHBELECL. EXBRIHRTIHENBYFET.

Ffe, BREMRYCHEHEFENHDE FEHKEAR T ORMICEBA ECTHRELSELGY.,
MEIBICEADILNBYET .

(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.,Lid if you would like to applying to converter use.
FEGIE, A —SRRAOERENRICEH S TEYET Qv —2BR~EREhHE I,
+HEBEABRETT . bL. A —ANBERESNDESIEHEBREEL,

(14) Please see the [IGBT-IPM APPLICATION MANUALJ and [IGBT MODULES APPLICATION MANUALJ.
MNGBT-IPM FFUS—iawvaFILIRUTGBTEDS a—ib FIUr—iawe=a7Il]
S IEEEL,

Fuiji Electric Device Technology Go., Lid. MS6M 01047 B
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12. Example of applied circuit
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13. Package and Marking
Please see the packing specification of [PM (Technical Rep. No. : MT6M04140).
IPM HEE A EEEMTOMO4140E HIS BB (IE AL,

14. Cautions for storage and transportation
+ Store the modules at the normal temperature and humidity (5 {o 35°C, 45 1o 75%).
BB EB(5~35C, 45~ 75%) CIRTELTT &Y,

- Avoid a sudden change in ambient temperature to prevent condensation
on the module surfaces.
ELA—-LOEREMFEELAVLELS REGEERILEEITTTSEL,

- Avoid places where corrosive gas generates or much dust exists.
BEEEHAORLEBR., BEOSLMERITRITTTSEL.

- Store the module terminals under unprocessed conditions
EVA— OB FIERIMIOKETRETHIL, .

+ Avoid physical shock or falls during the transportation.
ERFICHEESALVETSELRNTTS,

15. Scope of application
This specification is applied to the IGBT-IFPM (type: 7TMBFP25RU2A120).
AEHEEIL, IGBT-IPM (23X : TMBP25RU2A120) B AT 3.

16. Based safety standards
UL1557

14_/’,
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17. Characteristics
17.1 Control Circuit Characteristics (Representative)
Power supply current vs. Switching frequenc Input signal thresheld voltage Ti=25°C
pp Ti=25% (typ. } q ¥ vs. Power supply voltage{typ.) _..__ T)=125C
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17.2 Main Circuit Characteristics (Representative)
Collector ocurrent vs. Collector-Emitter voltage(typ.) Gollector current vs. GCollscter-Emitter voltage(iyp.)
Tj=25"C{Chip) Ti=25°C (Terminal)
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Switching Loss vs.Collector Current(typ.)

Edo=600V, Vec=18Y, T j=25"C
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Switching time vs, Collector current (typ.) Switching time vs. Callector current (typ.)
Ede=R00V, Yoe=15Y, T j=25C
e !

Ede=600V, Voe=15V, T j=125C
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18. Reliability Test

Test conditions and results
Test Reference norms} Number|Accept- | Number
cate- { No. Test items Test methods and conditions El1AJ of [ance of
gories| ED-4701 sample [number| failure
1 |Terminal strength {Pulk force : 40 N {rmain terminal) Test Method 401 5 {1:0) 0
10 N {control terminal) Method 1
{Puil test) Test time 1 10 1 sec,
2 |Mounting Strength Screw torque ;25 ~35N-m(M5) Test Mothod 402 5 {1:0) 0
Test time » 10 41 sec. method I
3 |Vibration Range of frequency : 10~500 Hz Test Method 403 5 {(1:0) 0
Sweeping time : 15 min. Condition code B
Acceleration : 100 mis
Sweeping direclion : Each X,Y,Z axis
2 Test time . 6 hr. {2hr/direction)
© 1 4 [Shock Maximum aceeleratic : 5000 m/is® Test Method 404 5 [¢1:0)] o
k] Pulse width 1.0 ms Condition code B
= Direction . Each X,Y,Z axis
5 Test time ;3 times/direction
% 5 |Solderabitlity Solder temp. T 23535°C Test Method 303 5 {(1:0) 0
Immersion duration : 5.0 0.5 sec. Condition code A
Test time o 1 time
Each terminal should be Immersed in solder
within 1~1.5mm from the body.
6 [Resistance to Solder temp. : 260 5 °C Test Method 302 5 (1:0) 0
soldering heat immersion time : 10 +1=ec. Condition code A
Test time o 1time
Each terminal should be Immersed in solder
within 1~1.5mm from the hody.
1 |High temperature |Storage temp. 1 12545°C { Test Method 201 5 (1:4) Q
storage Test duration : 1000 hr,
2 |Low temperature |Storage temp. 140 #5°C | Test Method 202 5 [{1:0) o0
storage Test duration : 1000 hr.
3 |Temperature Storage temp. 1 8542°C Test Method 103 5 {(1:0) 0
humnidity storage |Relative humidity : B85 5% Test code C
Test duration : 1000hr,
4 |Unsaturated Test temp. 11202 Test Method 103 5 J(1:0) 0o
pressure cooker |Atmospheric pressur : 1.7x10° Pa Test code E
_g Test humidity . B85 5%
o Test duration ;96 hr.
2 | 5 [Temperature Test temp. ! Minimum storage temp. -40 =5°C | Test Method 105 S (1:0) 0
E cycle Maximum storage temp. 125 £5°C
8 Normal temp. 5~ 35%C
S Dwell time : Tmin~ T ~Tmax ~ TN
L 1hr. 0.5hr. 1hr. 0.5hr.
Number of cycles . 100 eycles
8 |Thermal shock 40 TestMethod307 | 5 |(1:0)] ©
Test termp. : High temp. side 100 °C methed I
+5 Condition code A
Lowtemp. side 07V°C
Fluid used : Pure water {running water)
Dipping time . 5 min. par each temp.
Transfer time 110 sec.
Numiber of cycles . 10 cycles
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Test Reference nomns|Number|Accept-| Number
cate- | No. Test items Test methods and conditions ElAJ of |ance of
gories ED-4701 sample [number} fallure
1 [High temperature [Test temp. : Ta=125 %5 Test Method 101 5 (1:0) 0
reverse bias (Tj = 150 °C)
@ Bias Voltage 1 VC = 0.BxVCES
w Bias Method : Applied DC voltage to C-E
= Vee = 15V
2 _|Test duration : 1600 hr.
£ | 2 lintermitted ON time : 2 sec, TestMethad 106 | 5 [(1:0)] ©
e operating life OFF time : 18 sec.
o (Power cycle) Test temp, : ATj=100 #5deg
T = 150 °C, Ta=25 +5°C
Nurmber of cycles . 15000 cycles
Failure Criteria
ltem Characteristic Symbol Failure criteria Unit
_ Lower limit] Upper limit
Electrical Leakage current _ICES - USLx2.0 mA
characteristic |Saturation voltage VCE(sat) - USLx1.2 )
Forward voltage \VE - USLx1.2 \
Thermal IGBT Rth{j-c)Q - USLx1.2 °C/W
resistance |FWD Rth(j-c)D - USLx1.2 C/W
Over Current Protection loc LSLx0.8 | USLx1.2 A
Alarm signal hold time tALM LSL=x0.8 | USl.x1.2 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

. 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 rafings.

HooifEst@XER(BE, B BES) OBERTHER TS,

HHBAEBEEATERY L, FFVEIRTIE8ABYET.

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

A—DFEOFERTETIIRELLBEEEEL. EHERAUAOBICEYEEEOE—X
RiFTL—A—Fd T C2RBIEEFLOTHEEL,

. 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.

HEOF— A IEEICE TR TEEO RO,

A=A D BEE B OB EEA RBSOAERNICH AT EEREL TTELY,

. Use this product after realizing enough working on environment and considering of product's reliability
fife. This product may be broken before target life of the system in case of using beyond the product's
refiability life.

SaoERREEZTSICEEL. AR0OEHEEEGINEETCEINBRIO L, FEUBEHEALTTEL,
HaOERESHTHA THEALEES . ZE0 BESFHIUNIICETFARIET BN HYET,

. 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 - M - BN A BHEKRE, BRI A2 SCRBREToERShHES.

B e - A E D E DRI TEHLMIES,

. Use this product within the power cycle curve (Technical Rep.No. : MTSF12959).

Power cycle capability is classified to delta-Tj mode which is stated as above and delta-Tc mode.
Delta-Te mode is due to rise and down of case temperature (Tc), and depends on cooling design of
equipment which use this product. In application which has such frequent rise and down of T,

well consideration of product life time is necessary.

FHRIE, T A ILFHH—TUT CHEB TIOGEHTEHNo.: MT5F12858),

NI~ AIIMEITIHCD ATIZEDBEEOMIZ, ATcl=kBBEFHYET.

TR —RRETO ERTRIZIIBMRAN A CTHY, FEREZERTAROMEBRFIRELES.
T—AREO LR TEMBERICECSES L. HEFGITTAEELTTER TS,

. Never add mechanical stress to deform the main or control terminal.
The deformed terminal may cause poor contact problem.
FIRFREHESR TSR IE5 I TERSEELTTEN,
BFOEBIZEY. BREFRAESESEEOTESABYET.
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8. According to the outline drawing, select proper length of screw for main terminal.
Longer screws may break the case.
FUSICERTIERTFRORDOESIE. ARRICHOELGEE TS,
AUMBWET AN BT HESHHYET,

9. If excessive static electricity is applied to the control terminals, the devices can be broken,
Implement some countermeasures against static electricity.
FEEF IS BRTRERSMNSh-IEE . FF0HET B8 HYET,
RUHEOEIE R E S RERELTTF S,

Caution

1. Fuji Electric Deveice Technology 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 matfunction-protective design.
ETBBI AT/ - AT EEORESEFEROR LSO TOET . LML, 2RSS ITHEARELREY,
RIMFTHESAHYEY. ELERETBANS ORI ETEIMEN, SRELLTASER - RESEIZLDEHEIC
AT HREFPHENCRTEREISAVLSICTH B - BRSBTS TSRS REOHOFRE
BUTTL,

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

FAEHREFICGERL THIRARIL. BT ERTVATH/0 A eEERLEARMLAE BEZHET 240 THY.
FHHRECEOTTEEE. TOMBIEFOREICH T 2 RBHE - IEBEOFEETILOTRHYER 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, aesrospace
equipment, medical devices, atomic control systerns and submarine relaying equipment or systems,
please apply after confirmation of this product {o be satisfied about system construction and required
reliability.

FitHeEiRREh BRI, ASChAMDILIUKRA T CHERShIBEHDINITATAICAVLLREILE
BrELTERE - SESh - O TIRBYEL A RSB OB S E MRS, 0. MESE,. ERLS. BEF0
i, BEPRBESOIVTD AT LY BHREARAOCHAECRENOEBE., S AT LABRERUERGEIC
BETALECHEROL, ZFETEN,

If there is any unclear matter in this specification, please contact Fuji Electric Deveice Téchnology Co.,, Ltd,
FHHRBITHORMRBYEL L, BETERT A AT/ -BHSE TS,
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