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I
2 3lock Diagram
JovoH
+ —0O P
Vecel @ | T
VinU @ + Pre-Driver
v |
. J\ —e O
CNDU @O— © ¢ hd U
VeeV @y |
A
VinV Gy * Pre-Driver
Vz /ZS T J
GNDV @ 2 2 &+ L y L O V
VeeW @& |
VinW & ‘I * Pre-Driver
Vs E’ T 1
GNOW (B . * O w
Vee @ ]
N Vinx @ * Pre-Driver
§§;:§_ V2 /ZS/ T
383 GND @ .
|
E%é%g VinY @& * Pre-Driver
w B -
:3%2% VinZ @ . Pre-Driver 4’ 1
«B m—
FL2Z = O B
NC @
O N
t Temperature sensor
Rawu Over heating protec- AR
ALM @& “W- tion circuit T
]
Pre-Drivers include following functions
(D Short Circuit Protection Circuit
(@ Amplifier for Driver i
® Under Voltage Lockout Circuit a
@ Over current Protection Circuit
g
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3. Absoluta Maximum Ratings (a8t Te=25T unless otherwise specified)

[tems Symbols Ratings Units
Min. |[Max.
DC Bus Voltage Vooc 0 450 \%
DC Bus Voltage (surge) \DC(SURGE) 0 500 \%
DC Bus Voltage (short operating) Vs 200 | 400 \%
Collector-Emitter Voltage Vees 0 600 \%
| oC Ic 50 A
N |Collector Current 1mS lcp S 100 A
\ Duty=62.6% -lc —_ 50 A
Collector Power Dissipation One Transistor Pc —_ 198 W
Junction Temperature Tj —_— 150 T
Input Voltage of Power Supply for Pre-Driver Vee X1 0 20 V
Input Signal Valtage Vin 2 0 Vz vV
Input Signal Current lin _ 1 mA
Alarm Signal Voltage Vam %3 0 Vce Vv
Alarm Signal Current lam %4 | — 15 mA
Storage Temperature Tstg -40 125 T
Operating Case Temperature (Fig.1) Tar -20 100 T
Isolation Voltage (Case-Terminal) | viso %5 | — |Ac2.s] kv

Note ¥ 1 Vcc shall be applied to the input Voltage between terminal No. 3 and 1,

6and4,9and 7,11 and 10.
% 2 Vin shall be applied to the input Voltage between terminal No. 2 and 1,

Sand4,8and7,12131415and 10.
% 3 Vawi shall be applied to the Voltage between terminal No. 16 and 10.
% 4 |aw shall be applied to the input current to terminal No. 16.

% 5 S50Hz/60Hz sine wave 1 minute.
Tc
{.’1
]
Sl I =
= |
= |
S
(o) el _fe] [el(e]

Fig.1 Measurement of case temperature
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4. Electrical Characteristics

4 7 Electrical Characteristics of Power Circuit (at Te=Tj=25T,Vece=15V)

Downloaded from Elcodis.com electronic components distributor

ltems Symboals Conditions } Min. | Typ. | Max. |Units
Collector Current lczss |VCE=000V —|— | 1.0 | mA
| | atoff Signal Input
N |Collector-Emitter Vez(sat) |le=50A — | —{ 29 %
V| Saturation Vcltage
Forward Voltage of FWD VF -le=50A — | — | 30| V
4.2 Electrical Characteristics of Control Circuit (at Te=Tj=257T,Vce=135V)
ltems Symbols I Conditions Min. i Typ. | Max. | Units
Power Supply Current of P-Line lcce  |fsw=15kHz %6
Side Pre-Driver (One Unit) Duty=50% — 6 16 mA
Power Supply Current of N-Line fsw=15kHz
Side Three Pre-Drivers and lcen Duty=50% — | 18 48 mA
Protection Circuits
3373 ||Inputsignal Threshold Voliage Vin(ox) |ON 1.0011.35{1.70 | V
833 Vin( o) |OFF 1.25 | 1.60 | 1.95
E—g 2 gg Zener Voltage Vz 6.9 — | 7.7 Vv
; §~§ f‘;g Over Heating Protection(OH) Tow VDC=0V, lc=0A 100 | — | 125 c
‘g z 3 g ‘:; Level Case Temperature
2252 ||oH Hysterisis Tx —Jl2][— <
3255 |[Over Current o [T=125T 65 | —| — | A
:EE %E % Protection(OC) Level INV | Collector Current
232371 0C Delay Time (Fig.2) woc |Tj=25C — | 8 | — | us
28225 | |Under Voltage Protection(UV) Vove 11.0 [120] 125 Vv
ééﬁg Level
é%;: = ||UV Hysterisis Vi 02 | —| — | Vv
Alarm Signal Hold Time TALM 0.8 2 — | mS
Delay Time of Short Circuit tsc 12 — | — | uS
Protection (Fig.3)
Limiting Resistor for Alarm Rawm 142511500 1575| Q
¥ 6 Switching frequency of IPM
4.3 Dynamic Characteristics (at Tc=Tj=125T,Vcc=15V)
ltems Symbols Conditions Min. | Typ. | Max. | Units
Switching Time ton |lc=50A 03 | — | — | usS
Fig.4 toff  |Vbc=300V — | — | 3.6 | uS
Switching Time (FWD) trr IF=50A,Vpc=300V — | —/ | 400 nsS
g
Fuji Electric Co.,Ltd. sMSE6MO275 65
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5. Thermal Characteristics (Tc=257C)

Downloaded from Elcodis.com electronic components distributor

| [tams Symbols | Min. | Typ. | Max. | Units
Junction to Case INV | IGBT |Rth(j¢) | — | — 1063 | T/W
Thermal Resistznce FWD |Rth(j-c) — | — | 1.33 | T/W
Case to Fin Thermal Resistance with Compound Rth(c-f) | — | 0.05 l - l T/W
6.Mechanical Characteristics
ltems Min. Typ. Max. Units
Screw Torgue Mounting (M5) - - 3.5 N-m
Terminal (M53) — E— 3.5 N-m
Weight — 550 — | e
7 .Recommendable Value
ltems Symbols Conditions Min. | Typ. | Max. | Units
DC Bus Voltage \ioc 200 | — | 400 V
S Operating Power Supply Voltage Vcc 13.5| 15 | 16.5 \V;
=:-‘—;=:- Range of Pre-Driver
EEE Switching frequency of IPM fsw 1 — | 20 | kHz
;Egzj Screw Torque | Mounting (M5) —_— 7 — 1 35 | N'm
z;;gg Terminal (M5) — — 1 3.5 | N'm
i
g
Fuji Electric Co.,Ltd. ¢eIMSE6MO275  8ns
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8. Packing and lzbeling
EARELER

Lazel

matanal card board
: : weight 5.5k (Max.)
2 orocucss 10pes (Max.)

|

165

1

260
| l

——

| Typename LotNo.
IPM(P60O7) Toimm ol of

:\ the number

] 120

L

7
1

165

\x

247

9. Storage and transportation notes (&=, EZ FDEEHEIE)

- The IGBT-IPM should be stored at a standard temperature of 5 to 35 °C and humidity of
45 to 75%.
wrEpEad= L, (5~35C. 45~75%)

. Store modules in a place with few temperature changes in order to avoid condensation
on the module surface.
a¥TEETHOEEI L, (EVa—RANSERELENC &)

- Avoid exposure to corrosive gases and dust.
EatH ROZLEEFR, BEOSNEREETSI L,

. Avoid excessive extermal force on the module.
HRCHEEMNDOPSHNLIICTHICEET D&,

. Store modules with unprocessed terminals.
TUa—LOEFIRANINRKETRET 22,

- Do not drop or otherwise shock the modules when transporting.
HoOERECEEEEALY. BTEELYLENIL,

This materlal and the Information hereln s the property of
Full Electric Co.,Ltd.They shall be nalthoer reproduced copred,
third parly.nor used for the manulacturing purposes withoul

lenl. or disclosod in nny way whatsoever lor the use ol any
tho express writlon consent ol Fujl Electrle Co. L1d.

10. Applicable category (BRA#®E)
This specification is applied to IGBT-IPM named 6MBPSONAOE0-01.
Zih A (2. IGBT-IPM 6MBPSONAQOEO-01 [Z@HA T 5.

DWG.NO.

Fuji Electric Co.,Ltd. MS6MO275 95
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11. Charactaristic (Reprasentative)
FEA-T (RESD
11-1.Control Circuit
FEH

2ower supply current vs. Switching fraquancy

Tc=1C0T

i
|

tlcc(mA)
LAY
<)

wr

(=1

PVvzel7V o
Vez=13V
Vegal v

Al

Poweaer supply current
u

0! : : : : )
Q H 10 15 20 25
Switching frequency @ fsw(kHz)
= §§ Under voltage vs. Junction tamperature
5= % 1+ ; ;
2 e 2 ' i
B 7 ;
a5 i
2035w _. 2
.2222| -~ 7| T ’
205 > T : :
=273 <o
ns20 ; ' i
- v . L. _
=3 3 7 - ; -
z 5% > 8 i i
-] s — -
gsm| g L : !
EEE I
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;c o > . -
$2%| 5
SR |
233 |
£3 - 2 - :
58 ] c :
ges| oL
2= 20 40 80 80 100 120 140
2 ég Junction temperature : 1) (T)
5] %
o @
-
Alarm hold time vs. Power supply voliage
3 ; i : | : |
L peed E
$2.3
z L. :
z | |
=
32 1
< e *.
v 1.5
2 i S
R | :
€ L. S T s o
Zos :
<
0 : H : , &
12 13 14 15 17 18

16
Pawer supply voltage : Veo(V)

Input signal threshold voltage

Over heating protection : TOH (C)

: Vin(ON),Vin(OFF) (V)

2.5

I . } Vi(OM)

Q.5

, !
i

¢}
12 13 14 15 18 17 18
power supply voitage : Vez (V)

Under wvcliage hysterisis vs. Junclion temperature

0.8

0.6 -
! :
04—

0.2

Under voltage hysterlsis : VI (V)

0 ! . . ' .
20 40 80 g0 1co 120 14
Junzticn temperature @ Tj (T)

QOver heating characteristics
TOH,TH vs. Vee

120 (— et dToH |

R i
~100 —————— :
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£ 80 I !
. SO0 FUU U VOO SN N
|

40

OH hysterisis

20

T

12 13 14 15 16 17 18
Power supply voltage : Vec (V)
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Peverse rzcovery characleristics
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Transient thermal resistance

Rh(j-c) (esw)

Thermal resistance

0.01
0.001 0.01 0.1 1
Pulse wicin Pw (sec)

Power Cdzrating for IG3T
(par device)

: Pe (W)

repioduced,copted,

Collecter Power Dissipation

ss wrllten consent o! Fujl Electile Co. Lid.

Case Temzerature : Tc (T)

Thls matorlal and the Inlarmallon hereln Is the propcily of
g lectile Co.,L1d. They shall

Switching Less vs. Collector Currant
Edc=300V,Vee=15V,Tj=25¢C

Eon,Eoff,Err (mJ/cycle)

Switching Loss :

0 10 20 30 40 50 80 70 80
Calleztar Current ¢ le (A)

T Pe (W)

Collecter Power Dissipation

1 lc (A)

Collector current

Faversad &

tizsed safa creralng area

=1

Power derating for FWD

(oer Ccavice)

80 E0 100
wra 1 72 ()

120 140 180

Switching Loss vs. Colflector Current
£de=300V,Vee=13V,Tj=125C

a

w

: Eon,Eoff,Err (mJ/cycle)

Switching Loss
— ~N

30 40 50
Collecter Current : I (A)
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12.2xample of applied circuit (SAEER)

27%2 P AC200V
i — e S 1PN C— —0
i — duf M
Pyt T
Voo = |Q £|< 0.10F
| I
| + 3 U
20xQ =,
T E T o,
S — 3 \
PR V/ l
Vo= 4 0.1uF L ¥
o—J —_— ZZ E
. ) i
20kQ
b _7% S & W
Lo i — ZZ1Quf 3
Ve = ? ) 0.1uF
T o
4 O 5
O
P
| g
Ve = N
8 - ©
20kQ
PR i S -
o A T = Zes 8
¥ | 0w
L""""_—l
20x 0
]
T — 2 1 0uF

&

15 Ot >y : iy
“D——'a QK 0.1uf -
v
A
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third party nor used lor the manulacturing purposes withoul

This matorial and the Inlormation hereln Is the properly of
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- The wiring between opto-coupler and input terminal of [PM should be shorter as much as possible.
The stray-capacitance between primary and secondary side of opto-coupler should not be increased
by pattern lay-out.

REATSEIPMOADETHERGE. TERLEFE<LKREATSDT1R -2 AEOFEERERMS
BRONRS =LA T7OLELTTESLN, :

- Capacitor should be installed to VCC-GND terminal of high-speed opto- coupler closely as much as
possible.
=R RN 7SO Vee-GNDEICIE, 2 F o2 TESLEITAEHELTRUMITTESLN,

- Use high-speed opto-coupler : tPLH,tPHL = 0.8us, high CMR type. (Example : HCPL-4504)
=Ek b AT tPLHPHL=0.8ps, B CMR I A T2 TEAT 0. (FIHPCL-4504)

- Low-speed opto-coupler : CTR 2 100%

EFmARFHTS :CTRZ100%

DWG.NO.

MSEMOZ275 1ass
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-Eachpowersupmyforddveckcukshmﬂdnothavetmnskntvohagefhc:uaﬂon.Fourpower
supplies which are isolatad should b2 supplied indivicually.
Z2HEERRRESEIEFTHOLRN. BELEODE4ERILCLTERLTTSN,

. The DC bus line to the P-N terminal should have lower inductance as much as possible, such as
connecting capacitor to P-N terminal, in order to reduce surge voltags.
P-NEOBEFABRIRTESLFEA VT IF VAL L PNEFRICA VT /Y EERTIRELTY —
CBEEZERLTTSL,

. In order to avoid noise from AC line, connect capacitor (about 4.7uf) between three-phase line
and earth.

ACSAUDED/ A XBAEHEC S, ZHER-RLMC4TFEEDA TV HEERLTTE,

. Do not connect N-terminal of main circuit to ground (GND) of input circuit.

AFEZOS S, E (GND) EZEENEFZ PMOABITERLEZVWTTE.

+ In case of using connector for connection to control terminal, it must be Au-plated electrode and
2.54mm of pitch.

ST LDESIC OIS EBNDIEER. EXYFEE 254mMMEYTOIDNEIEZR/TE LN,

- When capacitor is connected between input and GND terminal, pay attention to longer delay time
after signal inputted to primary side of opto-coupler.

AAEZ-CNDEIC AT o288 TR AT VREANES T HLEFHARRYET

DTITZETELN,

Ihird party,nor used lor the manulacturing purposes withoul

This material and the Infarmation horein Is the properly of
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