SPECIFICATION

Device Name : IGBT-IPM

Type Name . 6MBP100ONAOG0-01

Spec. No. MS6M0277
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2 Block Diagram
pARE A
Veel @r | or
VinU @ Pre-Driver
Vz % T J
GNDU @) . —t O u
VeeV @y |
VinV &y » Pre-Driver —I
Vz % 1
GNDV @— Bt U oV
VeeW @ | '
VinW @) » Pre-Driver
Vz# J
GNDW @ : - 0w
Vee @ l
323 VinX @ . Pre-Driver
wiln ) |
2% 2 § . GND §or . + -~
gggié VinY (@ * Pre-Driver J
X 3lis |
l A
N
SE%?; VinZ @ Pre-Driver
o OB
NC @
O N
] Temperature sensor
Ram Over heating protec- AN
ALM @B M ®— tion circuit T
il
Pre-Drivers include following functions
(M Short Circuit Protection Circuit
@ Amplifier for Driver
@ Under Voltage Lockout Circuit
@ Over current Protection Circuit
g
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3. Absolute Maximum Ratings (at Tc=25°C unless otherwise specified)

ltems Symbols Ratings Units
Min. |Max.

DC Bus Voltage Vioc 0 450 V
DC Bus Voltage (surge) VDC(SURGE) 0 500 \Y
DC Bus Voltage (short operating) Vsc 200 | 400 \
Collector-Emitter Voltage VCES 0 600 Vv
I DC Ic — 100 A
N |Collector Current TmS lcp _ 200 A
vV Duty=42.0% -Ic — 100 A
Collector Power Dissipation One Transistor Pc —_ 400 W
Junction Temperature Tj 150 C
Input Voltage of Power Supply for Pre-Driver Vee ¥ 0 20 V
Input Signal Voltage Vin %2 0 Vz V

Input Signal Current lin — 1 mA
Alarm Signal Voltage Vam 33 0 Vce \

Alarm Signal Current lam %4 | — 15 mA
Storage Temperature Tstg -40 125 C
Operating Case Temperature (Fig.1) Top -20 100 C
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,

5and4,8and 7,12 1314 15and 10.

% 3 Vawm 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 50Hz/60Hz sine wave 1 minute.

Fig.1 Measurement of case temperature
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4, Electrical Characteristics
4.1 Electrical Characteristics of Power Circuit (at Tc=Tj=25C,Vee=15V)
Items Symbols Conditions Min. | Typ. | Max. [Units
Caollector Current lces |VCE=600V — | —1 1.0 | mA
I | at off Signal Input
N |Collector-Emitter Vce(sat) [lc=100A — | —1] 2.9 vV
V| Saturation Voltage
Forward Voltage of FWD \; -lc=100A — | —| 3.3 \%
4.2 Electrical Characteristics of Control Circuit (at Tc=Tj=25°C,Vcc=15V)
ltems Symbols Conditions Min. | Typ. | Max. | Units
Power Supply Current of P-Line lccp  |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% — | 24 54 mA
Protection Circuits
input signal Threshold Voltage Vin(on) |ON 1.00 [ 1.35] 1.70 Vv
JEEE Vin( orr) |OFF 1.25 [ 1.60 | 1.95
§§§ ; Zener Voltage Vz 69 | — | 7.7 V
;éé 5: Over Heating Protection(OH) Tos |VDC=0V,lc=0A 100 | — | 125 T
; gb 38 Level Case Temperature
£5853 | [OH Hysterisis T — 20 |— | ©
ggé’gg Over Current loc |Tj=125C 130 | — | — A
Eifg < | |_Protection(OC) Level | INV Collector Current
=7 225 1|0C Delay Time (Fig.2) tooc  |Tj=25C — | 8 | — | us
225 £5 | [Under Voltage Protection(UV) Vvt 11.0]120]125] Vv
f(é g ; 2|1 Level
2E:E2) [UV Hysterisis WH 02 | —| — | v
22522 || Alarm Signal Hold Time tALM 08| 2 | — | ms
Delay Time of Short Circuit tsc 12 — | — | uS
Protection (Fig.3)
Limiting Resistor for Alarm RaLm 142511500(1575| Q
%6 Switching frequency of IPM
4.3 Dynamic Characteristics (at Tc=Tj=125%C,Vcc=15V)
Items Symbols Conditions Min. | Typ. | Max. | Units
Switching Time ton |lc=100A 03 | — | = | uS
Fig.4 toff |Voc=300V — | — | 3.6 )
Switching Time (FWD) trr IF=100A,V =300V — | — | 400 nS
S
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ALM

Fig.2 : Definition of OC Delay Time

tsc

Alarm enable

Ic

Alarm disable

Alarm disable

Fig.3 : Definition of tsc

INPUT Signal

ton

Collector Current (Ic)

v

Fig.4 : Definition of switching time
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5. Thermal Characteristics (Tc=25C)
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Items Symbols | Min. | Typ. | Max. | Units
Junction to Case INV | IGBT [Rth(j-c) — | —™ [ 0.31 | CT/W
Thermal Resistance FWD |Rth(j-c) — | — [ 090 | T/W
Case to Fin Thermal Resistance with Compound Rth(c-f) | — | 0.05 | — | C/W
6.Mechanical Characteristics
ltems Min. Typ. Max. Units
Screw Torque Mounting (M5) - — 3.5 N-m
Terminal (M5) - — 3.5 N‘m
Weight - 550 — g
7.Recommendable Value
ltems Symbols Conditions Min. | Typ. | Max. | Units
DC Bus Voltage Vbc 200 |— | 400 \
Operating Power Supply Voltage Vee 13.5| 15 [16.5 V
Range of Pre-Driver
Switching frequency of IPM fsw 1 — | 20 | kHz
Screw Torque | Mounting (M5) S 25 |—/ | 35 | Nm
Terminal (M5) — 25 |— | 35 [ N'm
g
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8. Packing and labeling
BEREERTR
Label

material card board
weight 5.5kg (Max.)

E products 10pcs (Max.)

7o)

ho)

2
260
|
IPM(P607) il
the number
] 120
g =
Q:\\x

247

9. Storage and transportation notes (R#&. Eif FDFERIH)

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

- Store modules in a place with few temperature changes in order to avoid condensation
on the module surface.
SRTEEE{DOEEZ L, (B2 RASERELEZNI L)

- Avoid exposure to corrosive gases and dust.
BREMHAOREBRR. BROZVEMRIEIRITS L.

- Avoid excessive extermal force on the module.
HRICHESDIDOLLEVNELDICTRICEETS L.

- Store modules with unprocessed terminals.
EVa—IIOBFRIANIOKRETRET S L.

- Do not drop or otherwise shock the modules when transporting.
HROERBCERESZI LY, BTESELYLAENI L.

Fuji Electric Co. Ltd.They shall be neither reproduced,copied
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This material and the information herein is the property of
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10. Applicable category (BFRA%EHE)
This specification is applied to IGBT-IPM named 6MBP100NAO60-01.
AMA (L, IGBT-IPM 6MBP100NAOGO-01 (CEBAT 5.
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11. Characteristic (Representative)
HEh—7 (KFRH)
11-1.Control Circuit
il ER
Power supply current vs. Switching frequency Input signal threshold voltage — 125
Tc=100C vs. Power supply voltage e Tjm125C
30 i T : I : ~ 2.5
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£ £ L |
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Switching frequency : fsw(kHz) power supply voltage : Ve (V)
EE Eé Under voltage vs. Junction temperature Under voltage hysterisis vs. Junction temperature
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g
EZBEE
Over heating characteristics
Alarm hold time vs. Power supply voltage TOH,TH vs. Vce |
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Power supply voltage : Vee(V) 12 13 14 15 16 17 18
Power supply voltage : Vcc (V)
g
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11-2.Inverter
A N—5E
Collector current vs. Collector-Emitter voltage Collector current vs. Collector-Emitter voltage
Tj=25C Tj=125T
240 ¢ ‘ 240 ; ‘
I T Viee=17VI15V, 13V 1 B R Vi "62'1'?}5['1"50',13'\7""" o
200+ - I 200 —— f
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Collector-Emitter voltage : Vce (V) Collector-Emitter voltage : Vce (V)
Switching time vs. Collector current Switching time vs. Collector current
S3E3 Fde=300V,Vee=15V,Tj=25C ~ Edc=300V,Vee=15V,Tj=125C
ra_=£ T T 1
gas: RN VOIS SO SN SO SO ; S S S O U B S toff.
2358 z toff e ton
pD2 2% z £
£2%35|  Zi000 ———— u: <1000
woeo 50 = 7 &
c3 o8 e . i 5
Scemu o b o
szTes| ° 5
BRI :
cL oo~ = =
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Srrsi| g
%" 0o = =
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S8.- 85
EE S Collector current : Ic (A) Collector current : Ic (A)
]
FL2EE
Reverse recovery characteristics
220 Forward current vs. Forward voltage trrrr vs. IF
40 ‘ ' ‘
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ge : Forward current : IF (A)
2
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Reversed biased safe operating area

Transient thermal resistance 1000 Vee=15V,Tj=125T
— I T : 1

FWD 300
800

e (A)

700 *
600 \

500 : i \\
400 - \
300 i

200
i 100
0.0t

0.001 0.01 0.1 1 | | {
Pulse width :Pw (se€) Co o0 200 300 400 500 600 700

Collector-Emitter voltage : Vce (V)

Collector current

Thermal resistance : Rth{j-¢) (C/W)

Power derating for IGBT Power derating for FWD

(per device) ) ' (per device)
B P e LIk - b R . R — 140 I T FIT TR T CTTET ey f ..... .

i

120

e (W)

e s

100

Callecter Power Dissipation

Collecter Power Dissipation : Pc (W)

e R RTTR TS IITTIIDRIRY

0 20 40 60 B8O 100 120 140 180 0O 20 40 60 80 100 120 140 160
Case Temperature : Tc (C)

Case Temperature : Tc (C)
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Switching Loss vs. Collector Current

Switching Loss vs. Collector Current
Ede=300V,Vee=15V,Tj=25C

~c Ede=300V,Vee=15V,Tj=125C
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Collector Current : Ic (A) Collector Current : Ic (A)
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Over Current Protection vs. Junction temperature

Vee=15V

|
|
L.
=)
rel
™
(v

[« -]
~
m o~

) 20| I [9AD] UONIBI0I| U IINT 18A0)

Qo Q
T O
o~ N

Q
w

120 -

Q
@

(=]
<+

o

40 60 80 100 120 140
cTj ()

20

Junction temperature

13/15

MS6M0277

:

Fuji Electric Co.,Ltd.

HO04-004-03

‘017700 21119813 (N4 JO JUBSUOD uslljim $sa1dxe ay)
inoyym sesodind Buiinoeg nuew 8y} 10} pasn 1ou’Aped pagy
Aue o @sn ay) J0) saascsieym Aem Lue u| paso|IsIp 10 "lua|
‘paidoa’pasnpoidas Jaypeu aq (jBys Kay | pin 0D 21233 1INy
J0 Apedoid ey} S| ulBIBY UONELULIOJU| 8y} PUB [BUBIEW SIY]

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6177611/6mbp100na060-01.html

12.Example of applied circuit (/i FE&H)

20kQ p AC200V
v + - 3
] s T &, IPM o -0
“‘T Oi? 0.1uF
* @ U
20kQ
? 2 ®
l : O é — JA’T\t10uF
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== o 0.1uF _ +
| ) =z
: @
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| — 3 T Lo 5
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- 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.

REHATSEIPMOAHGFHEERIE. TEBLFESLARMATSD 1 X2 XMOZERBEZEME
FRWNRG—=2 AT RELTTFEN,

- Capacitor should be installed to VCC-GND terminal of high-speed opto- coupler closely as much as
possible. ‘
SERMATSOVee-GNDRIZIZ, AT HETEILEINERELTRYFITITTZ L,

- Use high-speed opto-coupler : tPLH,tPHL = 0.8us, high CMR type. (Example : HCPL-4504)
m#EAR b N TS tPLHAPHL = 0.8 s, i CMR 9« 72 ZERT &L\, (HIHPCL-4504)

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

ERRMATS:CTRZ100%
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- Each power supply for drive circuit should not have transient voltage fluctuation. Four power
supplies which are isolated should be supplied individually.
B2FBHAERIBSEEEHOLLZN, BELIEOLOZ4BRICLTERIELTTS,

» 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 voltage.

P-NEDERBRIITESLEFES YO8 AL P-NGFRICOA T Y& EBTSRELTY—
SEBEEERLTTEL,
- In order to avoid noise from AC line, connect capacitor (about 4.7uF) between three-phase line
and earth.
ACSA oD/ A XBRAZEM IS, ZHER- KBEIC47nFEEDOI S FoH2EBELTT S,
- Do not connect N-terminal of main circuit to ground (GND) of input circuit.
ANEEDS S F (GND) EEBEBENHFZ IPMOARTEBELEZVWTTZ,
* In case of using connector for connection to control terminal, it must be Au-plated electrode and
2.54mm of pitch.
FERFLOBSICORISEAVDIEAER. @A VFEBE - 254mMmEYFOLDEZERATEL,
« When capacitor is connected between input and GND terminal, pay attention to longer delay time
after signal inputted to primary side of opto-coupler.

ANGF-GNDEIZAVTF o4 2BETHER A TS T RBADESICHT HLERBOR BV ET
DTITEFETELN.
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