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2 Block Diagram

l
Jov s
. —0 p
Veel & | I T
VinU@ + Pre-Driver
v B I J
GNDU (D— ¢ ¢ T, ©u
VeeV @ |
| A
va@ ,Z?S Pre-Driver l
V2 J
GNDV @ * : ° . oV
VeeW @—— |
VinW@ : * Pre-Driver
Vzﬁ/ l
GNDW & . . O w
Vee @ T |
Vin @ | Pre-Driver
A% ZS/ T
GND @0 -
I
VinY @@ . Pre-Driver
| | Z[S'
V[nz@ ,‘r Pre-Driver j
Vz@l l % -~
OB
NC @
O N
| Temperature sensor
Racw Over heating protec- : W
ALM@ AN~ tion circuit ! T

Pre-Drivers include following functions
(D Short Circuit Protection Circuit
(@ Ampilifier for Driver
3@ Under Voltage Lockout Circuit
@) Over current Protection Circuit
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3. Absoluta Maximum Ratings (8t Tc=257T unless otherwise specified)

ltems Symtols Ratings Units
Min. |[Max.

OC Bus Voltage Voc 0 450 \%
DC Bus Voltage (surge) \OC(SURGE) 0 500 Y
DC Bus Voltage (short operating) Vsc 200 | 400 \%
Collector-Emitter Voltage Vces 0 600 \
i 0C lc — 50 A
N | Collector Current 1mS lcp —_— 100 A
v 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 1 0 20 V
Input Signal Voltage Vin %2 0 Vz Vv

Input Signal Current lin o 1 mA
Alarm Signal Voltage VaM %3 0 Vce \%

Alarm Signal Current lam %4 | — 15 mA
Storage Temperature Tstg -40 125 T
Operating Case Temperature (Fig.1) Tor -20 100 T
Isolation Voltage (Case-Terminal) Viso ¥S5 | — | AC2.5] kV

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

gand4,9and 7,11 and 10.

3 2 Vin shall be applied to the input Voltage between terminal No. 2 and 1,

Sand4,8and 7,12 1314 15and 10.
% 3 Vawu 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.
3% 5 50Hz/60Hz sine wave 1 minute.

Fig.1 Measurement of case temperature

Fuji Electric Co.,Ltd.
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This materlnl and the Information horeln I3 tho properly ol
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4 tlectrical Characteristics
4 1 Electrical Characteristics of Power Circuit (at Te=Tj=25T,Vcc=15V)
ltems Symbols Conditions | Min. | Typ. | Max. |Units
Collector Current lczs | VCE=600V — | — | 1.0 | mA
| | at off Signal Input
N |Collector-Emitter Vez(sat) |lc=50A — | —1 29 \%
V| Saturation Voitage
Forward Voltage of FWD VE -lc=50A — | — ] 30| V
4.2 Electrical Characteristics of Control Circuit (at Te=Tj=25T,Vcc=15V)
ltemns Symbols Conditions ! Min. f 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-Lina fsw=15kHz
Side Three Pre-Drivers and lccn  [Duty=50% — | 18 48 mA
Protection Circuits
Input signal Threshold Voltage Vin( on) |ON 1.00 | 1.35 | 1.70 \Y
Vin(or:) |OFF 1.25 |1.60] 1.95
Zener Voltage Vz 6.9 | — | 7.7 %
Over Heating Protection(OH) fon  |VDC=0V,kc=0A 100 | — 125 ] ©
Level Case Temperature
OH Hysterisis TH — | 20 | — T
Over Current loc Tj=125T 65 _— — A
Protection(OC) Level INV Collector Current
OC Delay Time (Fig.2) tooc  |Tj=25C — 8 — | uS
Under Voltage Protection(UV) Vvt 11.0 112.0] 12.5 Vv
Level
UV Hysterisis VH 0.2 - | — V
Alarm Signal Hold Time TALM 0.8 2 — | mS
Delay Time of Short Circuit {sc 12 — | — | uS
Protection (Fig.3)
Limiting Resistor for Alarm RaALM 1425115001575 | Q
%6 Switching frequency of IPM
4.3 Dynamic Characteristics (at Tc=Tj=125°C,Vcc=15V)
[tems Symbols Conditions Min. | Typ. | Max. | Units
Switching Time ton |lc=50A 03 | — | — | uS
Fig.4 toff  |Voc=300V — | — | 3.6 | uS
Switching Time (FWD) trr I[F=50A,Vpc=300V — | — | 400 nS
g
Fuji Electric Co.,L1d. ¢ MSEMOZ275 ¢/5
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5. Tharmal Characteristics (Tc=257T)
F [tems Symbols | Min. | Typ. | Max. Units
Junction to Case INV | IGBT |Rth(j-¢) — | — | 0.63 | T/W
Thermal Resistance FWD |Rth(j-c) | — | — 1133 |T/W
Case to Fin Thermal Resistance with Compound Rth(c-f) | — ] 0.05 [ — l oy
6.Mechanical Characteristics
ltems Min. Typ. Max. Units
Screw Torgue Mounting (M5) - - 3.5 N-m
Terminal (MS) — — 3.5 N-m
Weight . — | 550 — g
7 .Recommendable Value
ltems Symbols Conditions Min. | Typ. | Max. | Units
DC Bus Voltage Vbc 200 | — | 400 V
S Operating Power Supply Voltage Vee 135 15 |16.5| V
z =; Range of Pre-Driver
EEE Switching frequency of IPM fou | 1 — | 20 | kHz
;g%gj Screw Torgue | Mounting (M5) — 25 |— | 3.5 | N'm
neg2 0 .
t3siy Terminal (M5) - 25 |— ] 35 | N'm
g
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8. Packing and labeling

FIREERT
>< masznal card board
weight 5.5xg (Max.)
3 procucts 10pes (Max.)

165

IPMP6OT) I|
1 \_
\

i the number

120

165

9. Storage and transportation notes (BE. ERLDIZESEH)

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

. Store modules in a place with few temperature changes in order to avoid condensation
on the module surface.
ST EET{NES S, (TY2—ARANEELRNCL)

- Avoid exposure to corrosive gases and dust.
EattH AOBEEF, EEOZNERRIEITSI L,

. Avoid excessive extermal force on the module.
HRUIFEENSOPLRVNLDICTHICEET 2L,

. Store modules with unprocessed terminals.
TUa— LOEFERNINRKETRET A&

- Do not drop or otherwise shock the modules when transporting.
HOOBRESICEELEALY. BFEELYLENI L,

10. Applicable category (BR#EH)
This specification is applied to IGBT-IPM named 6MBPSONAOED-01.
Ay A{HiEE (2, IGBT-IPM 6MBPSONAOGO-01 [SHERT 2.
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11. Charactaristic (Representative)
wHEA-T (RIS

11-1.Control Circuit

-
rowar

e

supply current vs. Switching f

raguancy

ra
w

Tc=1CQ0T

[ : S
z | 2c |
z 23 ! sz 2 -
- | 5 g
3 1 S % i
- =2 : : 1 et
213 g5 1.5 ! ; ' ' ;}‘An(:u‘.
: 28 i R
3 £$ | |
210 3 ] ! : i i
2 5 ne % i | ;
; 3 h 4 0.5 T " i
5 Z i ! |

| | | :

i

! 3

3 10
Switching freque

ncy : fsw(kHz

[

(=]
"~
wy

2.5

0
2 13

i

power supply voitage @

14

15

18
Vez (V)

17 1

3

23 Under voltage vs. Junction temparature Under vcliage hysterisis vs. Junction temperature
> = 14 1
‘E‘v s E i i T : !
= S 1L - =
23283 o | & T . ] z 08
- a9 ~ I : : LI
n38 0 = 10 =~ - : - . - <
Triee|
RS | o b j ) |
=2z g2 z
=c 3 s
I % 0 | g
Za2 >0 N =
ii § ""; 4 | g 1
=28 7, ] 2
£ 2 =
2358 | S s . ]
333 ol . ' . i . ; ; , . . |
axg 20 40 80 80 100 120 120 20 50 80 go 100 120 12
2Ef Junction temperature 1 1) (T) Junction temperature @ T (T)
Seot
322
Over heating characteristics
Alarm hold time vs. Powsr supply voliage TOH,TH vs. Vee
3 ‘ — — : P drem | 5
~ 120 : s m— :
" : ¢ i
L-NS 2.3 — Z 100 i
A : 3~
£ foanrensd o 1 e I
= : o
= 2 : =
Z &F 80
215 A ]
= O U S £5 60
) oW
3 c >
2 ! g = 40
Er LI TR WO O A
205 < : : : :
< o 20 ) TH— f T
RUUOESSUUUITN RSO FUPE SN > ] i I f 7 :
o T e IE—
L | i H H :
0 : £
12 13 14 15 16 17 18 0 L I
Pawer supply veltage : Vez(V) 12 13 14 15 17 18

16
Power supply voltage : Vcc (V)

DWG.NO.

MSoMOZ275 s

| H04-004-03

Fuji Electric Co.,Ltd.




This matarlal and the Informaotlon hereln Is the ptoporly ol

Full Electtic Co.,L1d. Thay shall be ncither reproduced, copled,

of disclosed In any way whotsoever for

tho expross we

sle (A)

Collector current

s ton,toff,tf (nsec)

Switching time

IF (A)

Farward current :

ST R

W \iag Y
2 Vaa (YY)

Forward current vs, forward voltags

0.5 1.0 1.5
Forward voliags : VF (V)

0
0.0

e (A)

Reverse recovery current
Reverse recovery time :

| I I
TSR R T VE
_ico . Sy
: | ///
= ' ! 1
~. 30
§ -
5 50
o
g
u 40
2
°
8]
20
0
0
Switching tme vs. Collector current
Edc=300V,Vec=15V.Tj=125%
S S SO DL 111 SN
o 4 N
b i | | | i
<1600 e
El
5

Switching time :

O 10 20 30 40 S0 & 70 80 S0

Collezior current : Iz (A)

Peversa rscovery characteristics

L ovs, IF

trr (nsec)

0 10 20 30 40 50 60 70 80 80
" Forward current : IF (A)
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12.Example of applied circuit (TAEESR)

3ren ) AC200V
20«2 | 3 f —
—— F = ZZ 10 1PM O Mg
Lo T 2
Ve = -
b O__IQ | Q.r l
+ - - Tl U
k@ -
b . ~
o ? = ZZ 10F Ei Vi |
Vo= 3 +
o 0.1vF C M —z | A
. @ l
?.O_&Q . 3 W
hi S
ol kA3 = ZZioe g
A CE
4 T
s
B
@)
P
<3
V:‘_'TT N
.
o - ©
ZQkQ
"r s = ﬁ*10uF =
Ty B T @
|g ZL& 0.1
L'—'___I
EQRQ
* ]
I | ZLK g = zZow o,
- 0.1ufF
¥ K o] |
20kQ
h hf 1+
o ii % = Z 0 .
N
O—:}]? | 0.1uF ’
I
~ .|
sv 1k / =

- 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.

REATSEPMOANSTFHERRZ. TERLEFELRIATSDTR-2 REDFEBRERNS
EHOWAG =LA 7O RELTTEE, :

- Capacitor should be installed to VCC-GND terminal of high-speed opto- coupler closely as much as
possible.
=EAR A TSSO Vee-GNDICIE, AV Ty 2 TESLEIARLTRYMNITES L,

« Use high-speed opto-coupler : tPLH,tPHL = 0.8us, high CMR type. (Example : HCPL-4504)
=Zk b A1 TS tPLHPHL< 0.8 s, B CMR & A T2 TERAT &\, (I HPCL-4504)

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

E@EARH TS CTR2 100%
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. Each power supply for drive circuit should not have transient veltage fiuctuation. Four power
supplies which are isolatad shouid b2 suppliad individually.
£HEERREIEIELTHNVEO. BELEZIDE4ERTCLTERELTTS,

. 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-NEDEASRIRTERLEFEA VI I AL PNEFRICAVFUHEZERETIRELTT —
CEBEZERLTTSL,

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

ACSAUHEN/ A XBAEB S, ZHER-KEMC4InFEEDAVT VT EERLTT S,

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

AHEBOS S K (GND) EZEBNEFZ IPMOABITESLZNVWTT L.

In case of using connector for connaction to control terminal, it must be Au-plated electrode and

2.54mm of pitch.
HEEZLOES(C XIS EENIEEE, EAVFEE-2.54mMmmMEYTOIDEIER/TEL,

pE=

- When capacitor is connected between input and GND terminal, pay attention to longer delay time
after signal inputted to primary side of opto-coupler.
AHZZ-GNDEIC A F o H2E8T3ERMA TSI TREAHESIINT HLEFHMNELBYRT
DTITEZETEL,

third parly.nor used tar the manulacturing purposes without
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