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2 Block Diagram

J0voxH
y e +—O P
Veel @ ] | T
1K B
VinU @ * Pre-Driver
v K I l
| by &
GNDU @ . ¢ — O u
VeeV & | |
B | A
VinV G * Pre-Driver .
“ B i J
GNDV @ . . s OV
VeeW @ ]
| A
VinW @ * Pre-Driver ' [
Vz?/ J
GNDW (B— : . T 1 O w
Vee @ I
1 K 4
Vinx @3 + ] Pre-Driver ;
GND @& - . s
S !
I | A
VinY (& * Pre-Driver | '
v ] : [ :
4}——————1 T
K —
VinZ @3 * Pre-Driver
B — % ||
«—(O B
— |
VinDB (@ * Pre-Driver
V2 /E, T %
I o * . O N
l Temperature sensor
Raw Over heating protec- Yy
ALM (8- A tion circuit "
L |
Pre-Drivers include following functions
(1) Short Circuit Protection Circuit
@ Amplifier for Driver
(@ Under Voltage Lockout Circuit
@) Over current Protection Circuit
g
Fuji Electric Co.,Ltd. ¢MS6MO0280  4ns
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3. Absclute Maximum Ratings (at Tc=257T unless otherwise specified)

[tems Symbols Ratings Units
Min. |Max.

DC Bus Voitage Vb 0 450 \%
DC Bus Voltage (surge) \oC(SURGE) 0 500 v
DC Bus Voltage (short operating) Vsc 200 | 400 vV
Collector-Emitter Voltage Vces 0 600 v
I DC Ic — 100 A
N | Collector Current 1mS lcp  — 200 A
V Duty=42.0% -lc — 100 A
Collector Power Dissipation One Transistor Pc S 400 W
Collector Current DC Ic — S0 A
D mS lcp — 100 A
B |Forward Current of Diode [F — 50 A
Collector Power Dissipation One Transister Pc — 198 W
Junction Temperature Tj — 150 T
Input Voltage of Power Supply for Pre-Driver Vee %1 0 20 vV
Input Signal Voltage Vin %2 0 Vz Vv
Input Signal Current lin _ 1 mA
Alarm Signal Voltage VA %3 0 Vee vV
Alarm Signal Current lald ¥4 | —— 15 mA
Storage Temperature Tstg -40 125 T
Operating Case Temperature (Fig.1) Toe -20 100 T
Isolation Voltage (Case-Terminal) Viso %5 | — | AC2.5] 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,
Sand4,8and 7,12 1314 15and 10.
3 3 Vaw shall be apphed to the Voltage between terminal No. 16 and 10.
% 4 |aw shall be applied to the input current to terminal No. 16.
3 5 50Hz/60Hz sine wave 1 minute.

Tc

J
[ ——r)
C j
=
e~ l, J

DEGE i) T @l

Fig.1 Measurement of case temperature

Fuji Electric Co.,Ltd. MSE6MO280 sns
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4. Electrical Characteristics

4.1 Electrical Characteristics of Power Circuit (at Tc=Tj=25T,Vcc=15V)

B ltems Symbols | Conditions Min. | Typ. | Max. | Unit
Collector Current [c=s VCE=600V — | — | 1.0 | mA
| | atoff Signal Input
N |Collector-Emitter Vez(sat) |lc=100A — 1 —1 2.9 vV
V| Saturation Voltage
Forward Voltage of FWD Vr -lc=100A — | —| 3.3 Vv
Collector Current lczs | VCE=600V — | — 1.0 | mA
D | at off Signal Input
B |Collector-Emitter Vez(sat) [lc=50A —_ —]1 29| V
Saturation Voltage
Forward Voltage of Diode Vi -le=50A — | —| 3.3 Y
4.2 Electrical Characteristics of Control Circuit (at Te=Tj=25T,Vcc=15V)
Items Symbols Conditions Min. | Typ. | Max. | Units
Power Supply Current of P-Line lcce  |fsw=15kHz ¥6
Side Pre-Driver (One Unit) Duty=50% — 8 18 mA
Power Supply Current of N-Line fsw=15kHz
Side Three Pre-Drivers and lcen Duty=50% — | 28 68 mA
Protection Circuits
Input signal Threshold Voltage Vin{on) |ON 1.00 | 1.35[1.70 | V
Vin(ors) |OFF 1.25 ] 1.60} 1.95
Zener Voltage Vz 6.9 | — | 7.7 \
Over Heating Protection(OH) Tox  |VDC=0V,lc=0A 100 | — | 125 T
Level Case Temperature
OH Hysterisis T — | 20 | — T
Over Current loc Tj=125C 130 | — | — A
Protection(OC) Level INV Collector Current
Over Current loc Tj=125%C 60 —_ — A
Protection(QC) Level DB Collector Current
OC Delay Time (Fig.2) tocc  |Tj=25C - 8 — | uS
Under Voltage Protection(UV) Movt 11.0 {120 12.5 Vv
Level
UV Hysterisis WH 0.2 | — 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 Ralm 1425115001575 | Q
’ ¥ 6 Switching frequency of IPM
g
Fuji Electric Co.,Ltd. iMS6MO0280  s/16

H04-004-03



of

ilal and the Information hereln |3 the properly

=]

Thils mal

lc Co..LId.Thay shall be nelther reproduced.copled,

Fu|t Eloct
lent, or d

sclosod In any way whatsoever for the use ol any

y.nor used lor the manulacturing purposes withoul

the express writlean consent of Full Electile Co..LId

third pmt

[

H.?} Dynamic Characteristics (at Te=Tj=1 25T, Vecec=15V)

lc

lc

Alarm disable

Alarm diszable

ltems Symbols Cenditions Min. | Typ. | Max. | Units
Switching Time ton |lc=100A 03 | — | — | uS
Fig.4 toff |Vbe=300V — | — 1| 3.6 ©S
Switching Time (FWD) trr IF=100A,Voc=300V — | — | 400 ns
étoocé
<~
Fig.2 : Definition of OC Delay Time
tscC

Alarm enable

INPUT Signal

Collector Current (Ic)

Fig.3 : Definition of tsc

.......

Fig.4 : Definition of switching time

Fuji Electric Co.,L1d.

OWG.NO.

MSeM0280

7/16

H04-004-03



S. Thermal Charactarstics (T¢=25T)

[tems Symbols | Min. | Typ. | Max. | Unit

Junction to Case INV | IGBT [Rth(j-c) — | — | 0.31 | T/W

Thermal Resistance FWD |Rth(j-c) — | — | 090 | 'T/W

Junction to Case DB | IGBT |Rth(j-c) — | — | 0.63 | T/W
Thermal Resistance

Case to Fin Tharmal Resistance with Compound Rth(c-f) | — | 0.05| — | T/W

third party.not usod lor tho manulucturing purposes withou!

Fuli Electrle Co.,Ltd.Thoy shall be nelthar roproduced,copled,
lent, or disclosod In any way whatsoover lor tho use ol any
the express wellton consent of Full Eluctric Co  Ltd

This material and the Information hereln |s the property al

6.Mechanical Characteristics

Items Min. Typ. Max. Units
Screw Torque Mounting (M5) - - 3.5 N-m
Terminal (M5) - E— 3.5 N-m

Weight - - 550 — g

7 .Recommendable Value

[tems Symbols Conditions Min. | Typ. | Max. | Units

DC Bus Voltage Vbc 200 | — | 400 vV

Operating Power Supply Voltage Vce 13.5| 15 1 16.5 \%

Range of Pre-Driver
Switching frequency of IPM fsw 1 — | 20 | kHz
Screw Torque | Mounting (M5) — ' 25 |— {1 35 | N'm
Terminal (M5) — 2.5 |— | 3.5 | N'm
g
Fuji Electric Co.,Ltd. sMS6M0280 816
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TB. Packing and labeling
FERERT

Lahal

165

247

45 to 75%.
SERENIELL.

on the module surface.

BREAXOREEF.

+an
ZROERE

10. Applicable category (EFi#H)

HRATERE L.

BHEEEE{NEE L. (T /z—JLEE;ﬁf
- Avoid exposure to corrosive gases and dust.
BEDZWNHREEITHT L.
- Avoid excessive extermal force on the module.

HRCFESMDSLEVNLDICTHICEET A &,
- Store modules with unprocessed terminals.

YA —LOBEFRENINORETRET S &,
- Do not drop or otherwise shock the modules when transporting.
BICERESALY, FTEELULANI S,

\x

(5~357C, 45~75%)
. Store modules in a place with few temperature changes in order to avoid condensation

sRL1IT

matarial card boar
weight 5.5%z (
products

typename

d
Max.)

10pcs (Max.)

I\ the number

120

9. Storage and transportation notes (8. ER EDZEFIA)
+ The IGBT-IPM should be stored at a standard temperature of 5 to 35 C and humidity of

Woé&)

This specification is applied to IGBT-IPM named 7MB8P100NAO60-01.
IGBT-IPM 7MBP100ONAQGO-01 ITERAT 5.

Fuji Electric Co.,Ltd.
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11. Characteristic (Representative)
HEA-7 (REFH)

lcc(mA)

Power supply current :

w
wr

(o)
a

~
w

~
o

w

(=]

11-1.Control Circuit
FlEs

Fower supply current vs. Switching fraquency
Te=100C

| vezai3v
! !

Input signal threshold voltage

1 Vin(ON), VIn{QFF) (V)

lrput signal thresheid veltags
vs. Power suppiy veltage

0
10 15 20 25 12 13 14 15 16 17 18
Switching frequency : fsw(kHz) power supply voitage : Vee (V)
Under veoltage vs, Junction temperature Undar voltags hys:erisis vs. Junciicn temperasura
14 —T 7 7 1 v y
12 2z i
?’: A | ' 4 - . d ES 0.8 ! ‘
\; 10 . i — g - - ;, - i e B
2 L i - 2 0 : !
78 ; : g™ i
3 ® i | ] 504 b— :
i L. - ..I i T . ; I i
§ 4 I ; : ‘.c)j - -..i..-. - -
2 | 5 A i
0 | | i ; ) 0 i i . | I .
20 40 %0 80 100 120 140 20 40 &0 EQ 100 120 14¢
Junction temperawre @ Tj (T) Junction temperature @ Tj (T)
Over heating characteristics
Alarm hold time vs. Power supply voltage TOH, TH vs. Vcc
3 . : : H H
i L L : 20— I o]
m : ] ‘ ! g S I I
525 ' 3 ~100 | I
2 i —~
E ! Crerrrebens R o5 | |
= L iTj25 : g T
3 ¢ : St S+ 80 I
s ASUNURNESSPUUNES RPN SN SR SRS O : . E -
215 : — ]
E i ESSPUION URONN U NOROS S £% 60
o B ? 3 SRR S NSNS Y ENSURN SUSUN RN
. H ZE 40
S 2= T S S N S
<03 § 20 TH
= |
R o b
0 | | |
12 13 14 15 16 17 18 0
Power supply voltage : Vee(V) 12 13 14 158 16 17 18
Power supply voltags : Vee (V)
g
- . 2
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11-2.Inverter
A =8

Coilzctor currant vs. Collzctor-Emittar veitage
Tj=125T

(m]
(s}
=
(n}
(s}

tor current vs. Cellector-Emitier voltage

. [ 240 ]
| | Veedd rjvllsv;a.f """""""" 1 - U ARA kD
200 - g
2l f//i _ 2 Vs
Z130 i ; | 2150 7 /‘I'éz/ 1
é I i..// ....i........ ............... E ........... } I /// -
£ | ; i $120 [
u i %]
g /ﬁéme" 8 'Zéa/
g : v 30
: | ] 2 :
:  —— E B —
: 40 i
ki JO0 SEUUSRUUTS SUSSUT
! o 5

Collector-Emitter voltage : Vze (V)

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

This malerlal and the Informatlon hereln Is tho property ol

0
0.0

2.

5 3.0

Forward voliags : VF (V)

A

tof

7

s =3
g
a3 -~ SOV PPN STSSROL SUOOPINY SRR S - , :
2352 g ; | toff 5 | T | ion
3285 g t ! i ton | = i | i |
_— . - i ] ~—
233g| Sreeo $ 1000 ¢
-= o - L -
5355 03 E
=232u - A
$3:c2 < 5
w
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R T 2
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< < x ! i
223 20 40 60 80 100 120 140 180 180 0 20 40 60 80 100 120 140 150 1£0
o = o
Q ~ = .n . . .
a o:; Colle=2a7 curreni : lc (A) Collectar current @ le (A)
522
Reverse recovery characteristics
Forward current vs. Forward voltage tr o vs. IF
240 : T : | F
: : i <y | i f
~ I
200 . i ! / / ! £ £ | trr 125%
< S0 SUUUUTRR SRR (SURPI SOV ORI B =T i
:150 ! | = =
w ; | c
- / ......... Ee
= H 3 =
2120 v ! Sz
5 - | >x
: 2
(9] R G)J g
o | 25
; BO ' g e
5 .T ............ . ; -
Q
('8 Vi
40 e
| 58
S SR B 22
[ €2
i

20

40

60 g0 100
Forward current : IF (A)

120 1
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TRUN(-c) (T/W)

Thermal resistance

Po (W)

Collecter Power Dissipation

=

aansisnt thermal resistance

0.01 0.
Puise wigwn :Pw (sec)

Power derating for 1GBT
(per davicz2)

400 &

300

200 L

100

80 a0 100

Case Temperature :

Switching Loss vs. Ceflector Current

wr

£dc=300V Vee=13V,Tj=25TC

o

Eon,Eoff,Err (ml/cycle)

Switching Loss:

|

|
60 80 100 120
Collector Current : lc (A)

tle (A)

Collector current

L Pe (W)

Collecter Power Dissipation

Raversed hiased safe cperzing area
Vee=13V,7j$123C

l
4
l
!
i

wy
<
o
2]
<
o

73

Powsr dzrating for FWD
(per davice

Switching Loss vs. Collector Current
Ede=300V,Vee=15V,Tj=125T

wy

o

: Eon,Eoff Err (mJ/cycle)

Switching Loss

L 1 1

&0 80 100 120
Collector Current @l (A)

140
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Over Current Protecuon vs. Junclien tamperature

Vee=135VY

0 o~ @ w oo~ m W
(A ™ o ~ o~ — —
Ad\u 0] 1 AR WONIN0L ) TUININT) JAAD

80
“lunction temperature ;

§0

40

(=)
~

o

)

—
~

(

1)
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11-3.08
JL—%=

Collectzr current vs. Collector-Imitiar voltzgs Ccllzctor current vs. Coll

s
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o
o

Collector current
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O
Nl |
: *?3 5

Collector current
[3))
(]

o / L
A T T T T s Seesss” 2 St S S— ]
0 | . ] !
i i : i 4
0 : . ‘ < 0
o} ! 2 3 4 3 . -
Collacior-imitzer valiaga: Vea (V) ° 1 : ! ' ’

Collector-Emitter voltage : Vea (V)

Reversed bizsed szfe operating area
Vee=13V,TjS125¢C
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T Power deraung.ror Ic3 Over Current Protection vs. Junction tamperature
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s - g I P
zZ v 180
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Collecter Power Dissipation
Over Current Protectlon Level
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40
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Case Temperature ; Tc (T) Junction temperature : Tj (T)
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12.Example of applied circuit (SREEH)

200 3
+ j_ = =
PSS Pt At
\Viool— Y Q—K: 0.1uf
‘ o :
------- 1 —1]
20kQ 7B
I ; =4 ZZiour >
| Lol B A ek g
Ve = Y %O.qu
l PR 1 @
20kQ
Tt T o
’ IrO—‘—wl a : 1 ©
1o Ve
Vo= 1Y Fﬁ: 0.1uF
T8
20xQ
_1{ % 1 U
et 2 o= Z2owr 2
bomy A T
Ver = Q ;ﬁ 0.1ufF '
---- o
20kQ
—r— 4 _L 1 +
i . = = F
It oy % :§ =g
,SZ ‘:‘Si 0.1uF
20kD
v o 1 1+
|so-—*-1'_m§-“':% = zhow @
—*EY L—kié 0.1uF
20kQ
1+
] Z-Tié L 2 ous %)
*’SZ ‘—K 0.1uF

IPM

ACZ200V

Qo

Oz

- The wiring between opto-coupler and input terminal of IPM 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.

REATSEPMOANBEFRERIE. TESLTELLKRMAT SO 1R 2 REDZ

BRWAY = ATORELTTFSLN,

wWEREREMNE

- Capacitor should be installed to VCC-GND terminal of high-speed opto- coupler closely as much as

possible.

EEARMAT IO Vee-GNDRICIE, A F 32 TEILETEELTRYMITTTEN,
- Use high-speed opto-coupler : tPLH,tPHL < 0.8us, high CMR type. (Example :
BEERMATS PLHAIPHLE= 08 s, & CMR A FZTEFT =L\, (I HPCL-4504)

- Low-speed opto-coupler : CTR = 100%
E#=HR RN TS CTR 2 100%

HCPL-4504)

Fuji Electric Co.,Ltd.
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—

- Each powsr supply for drive circuit should not have transient voltage fluctuation. Four power
supplies which are isolated should be supplied individually.
ZHEEBRERFIEEFHOLEN. BELLODDZ4ERILCLTEELTTEL,

- The DC bus line to the P-N terminzl should have lower inductance as much as possible, such a3
connecting capacitor to P-N terminal, in order to reduce surge voltage.
P-NEOEARAERETEDILITEA Y07 AL . P-NEFRIICA VT o9 E2ESETIRELTY —
CBEEZERLTTZ,

- In order to avoid noise from AC ling, connact capacitor (about 4.7uF) between three-phase lina
and earth.

ACSA oD/ A XBAZH<H, ZHER-RBHC47nFEEDI VT UHEESELTTS 0,

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

AHDEZDS S F (GND) cZEENSTZIPMOSEITERLUZWT TS,
- In case of using connactor for connection to control terminal, it must be Au-plated electrode and

=

2.54mm of pitch.

HEBEFLOBERIIIZ IS ZENIEEE. £XAVFEE - 2.54mmEvyFOHDRETEF/TE L,
- When capacitor is connected between input and GND terminal, pay attention to longer dalay time

after signal inputted to primary side of opto-coupler.

ANEFT-CNDEIC O T U EERTSERMAT I VREIANESICH T INESHNELL LY
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