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2 Block Diagram

PARR R
VeeU Br | O P
VinU @ Pre-Driver
Vz % J
GNDU . ¢ * O u
VeeV @) I
VinV &) . Pre-Driver —I
Vz %
GNDV @— - ¢ OV
VeeW @ | '
VinW @) * Pre-Driver 4|
Vz/$ J
GNDW @ : — —Ow
Vee @ * |
VinX @ é’ Pre-Driver
Vz ] T J
GND @0 . ’
._
]
VinY (@ * Pre-Driver
Vz ’i I
; .
L -
1
VinZ @9 * Pre-Driver
v [ I l  E—
OB
NC @
. O N
] Temperature sensor
Rawm Over heating protec- AR
ALM @b M- ®— tion circuit -
ll
Pre-Drivers include following functions
( 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)

Items Symbols Ratings Units
Min. [Max.

DC Bus Voltage Vbc 0 450 \'
DC Bus Voltage (surge) VDC(SURGE) 0 500 V
DC Bus Voltage (short operating) Vsc 200 | 400 \Y
Collector-Emitter Voltage VCES 0 600 Vv
I DC Ic — 100 A
N |Collector Current 1mS lcp S 200 A
\ Duty=42.0% -lc —_ 100 A
Collector Power Dissipation One Transistor Pc — 400 W
Junction Temperature Tj 150 T
Input Voltage of Power Supply for Pre-Driver Vee X1 0 20 V
Input Signal Voltage Vin %2 0 Vz \

input Signal Current lin — 1 mA
Alarm Signal Voltage Valm %3 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 3% 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,
Sand4,8and7,1213 14 15and 10.
% 3 Vawwm shall be applied to the Voltage between terminal No. 16 and 10.

% 4 law shall be applied to the input current to terminal No. 16.

¥ 5 50Hz/60Hz sine wave 1 minute.

o) 1@ B

Fig.1 Measurement of case temperature
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4. Electrical Characteristics
4.1 Electrical Characteristics of Power Circuit (at Tc=Tj=25%C,Vcc=15V)

Items Symbols Conditions Min. | Typ. | Max. |Units
Collector Current lces |VCE=600V —|— 1 1.0 | mA
| | at off Signal Input
N |Collector-Emitter Vce(sat) |le=100A — | — 2.9 V
V| Saturation Voltage
Forward Voltage of FWD VF -lc=100A — | —| 3.3 vV

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 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% — | 24 54 mA
Protection Circuits
input signal Threshold Voltage Vin(on) |ON 1.0011.35]1.70 \Y
Vin(orr) |OFF 1.25 1 1.60| 1.95
Zener Voltage Vz 69 | — | 7.7 Y
Over Heating Protection(OH) Ton VDC=0V,lc=0A 100 | — | 125 C
Level Case Temperature
OH Hysterisis TH — | 20 | — c
Over Current loc Tj=125TC 130 | — | — A
Protection(OC) Level INV Collector Current
OC Delay Time (Fig.2) tooc |Tj=25TC — 8 — | uS
Under Voltage Protection(UV) Vvt 11.0 | 12.0| 12.5 \Y
Level
UV Hysterisis VH 0.2 | — \'
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 142511500(1575] Q

%6 Switching frequency of IPM

4.3 Dynamic Characteristics (at Tc=Tj=125C,Vcc=15V)

Items Symbols Conditions Min. | Typ. | Max. | Units
Switching Time ton |[lc=100A 03 | — | =™ | uS
Fig.4 ©toff  [Moc=300V — | /| 3.6 )
Switching Time (FWD) trr IF=100A,Voc=300V — | — | 400 nS
g
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ALM

Fig.2 : Definition of OC Delay Time
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5. Thermal Characteristics (Tc=25C)

Items Symbols | Min. | Typ. | Max. [ Units
Junction to Case INV | IGBT |Rth(j-c) — | — 1 0.31 | °C/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
Items 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 Vv
Operating Power Supply Vaoltage Vce 13.5 ] 15 | 16.5 \%
Range of Pre-Driver
Switching frequency of IPM fsw 1 — | 20 | kHz
Screw Torque | Mounting (M5) — 25 |—/ | 35 | Nm
Terminal (M5) — 25 |— 1 3.5 | Nm
g
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8. Packing and labeling

BEORE KRR
Label
material card board
weight 5.5kg (Max.)
products 10pcs (Max.)
Te} ﬁ
O
8\
l 260
|l 1
typename Lot.No.
IPM(P607)
T
Ty)
el
q:\‘u:
247

9. Storage and transportation notes ({##. Ei# tDFEHIA)

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

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

- Avoid exposure to corrosive gases and dust.
BREEHAORERFR. BROS \MBFREIRITID L.

- Avoid excessive extermal force on the module.
HRICHESDODOSEVNLSCHRICEET S L.

- Store modules with unprocessed terminals.
Ea—IOEmFIEIRMIDKETRET S L,

- Do not drop or otherwise shock the modules when transporting.
HROEHBCEREESZ /LY, BTSELULENI L,

10. Applicable category (ER%EH)
This specification is applied to IGBT-IPM named 6MBP100NA060-01.
EMAHEE(Z, IGBT-IPM 6MBP100NA060-01 ICEA T 5.
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11. Characteristic (Representative)
#BEh—7 (REH)

11-1.Control Circuit
ISR

Power supply current vs. Switching frequency Input signal threshold voltage

— Tj=25T
Te=100C vs. Power supply voltage e Tja125C
30 - —— 25 :
: ‘ 2 b S N W y
< @
£ Fx 2
=z z5 i ‘
g - S S B S } YintoFF)
- - ::' i .
z 2~ { Vin(ON) |
5 2718 }
g E 9, .............................. 8
© - £
=5
3;‘ % - 1
E 10 Tveea17v | B L s J
é | Vee=15V - i
Vee=13V . 1
; S e 1 o 7 § 0-5 | | |
=  SPTTOUP-YOVIRIE SORI SR - FPIRTPOON FORR PR boossiioins =  SERR P — T .
[ L L 0 1 i
0 5 10 15 20 25 12 13 14 15 16 17 18
Switching frequency : fsw(kHz) power supply voltage : Vce (V)
Under voltage vs. Junction temperature Under voltage hysterisis vs. Junction temperature
14 - T T T ™ T T T 1 — T ——T T T
by 4 = 0.8
0l i 2
z | e 7 4
> i E
78 . 506
% ;’ | E‘ i ! {
T;., B_ H 7 %Q,g,k — : SR
= = ! i
2 4 s T ! ;
5 5 02 _— .
21 - E 5 j =
0 l I : i . | . 1 . 1 " 0 Pl N P |
20 40 60 BO 100 120 140 20 40 60 B0 100 120 140
Junction temperature : Tj (C) Junction temperature : T) (C)
Over heating characteristics
Alarm hold time vs. Power supply voltage TOH,TH vs. Vcc
3 ey e T T
‘ ETRUOTONR VTS SO NOTOU SO VOO m 120 — : TOH.
; 25 TJ=1QU°(: : ; JERSOI FUURUTSUUUUUN VOO I
Z T ~100 :
£ — R A, e o 85 : :
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z | T - EF &0 : E
e1.5 — — 28 :
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= i 20 < et I SR T s SO
S05 - . - :
< i g 20 : TH ;
[ T CooT T : o o
0 — U — ' T :
12 13 14 15 16 17 18 0 .
Power supply voltage : Vec(V) 12 13 14 15 16 17 18
Power supply voltage : Vcc (V)
g
L] - i}
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: ton,toff,tf (nsec)
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11-2.Inverter
A N—FE

Collector current vs. Collector-Emitter voltage
Tj=25T

i s VA

tle (A)

Collector current

- — i i
o] 1 2 3 4 5
Collector-Emitter voltage : Ve (V)

Switching time vs. Collector current
Ede=300V Vee=15V,Tj=25C

toff

Switching time : ton,toff,tf (nsec)

100 -
0 20 40 60 B8O 100 120 140 160 180
Collector current : Ic (A)
240 Forward current vs. Forward voltage
S N B
/  4125T

240

200

e (A)

160

120

80

Collectar current

40

1000 —

0 20 40 60 80 100 120 140 160 180

Collector current vs. Collector-Emitter voltage
Tj=125C

Collector-Emitter voltage : Vce (V)

Switching time vs. Collector current

FUUUUORTOUS RURVUPRIS SPPRUTUTE RPUUTIRRINE HUPTIRRRRIY

Collector current : lc (A)

Reverse recovery characteristics

trr,Ir vs. IF

Irr (A)

: trr (nsec)

Forward current

Reverse recovery current :
Reverse recovery time

0 i ;
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4,0 0 20 40 60 80 100 120 140 160

Forward voltage : VF (V)

Forward current : IF (A)
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Thermal resistance : Rth(j-¢) (T/W)

e (W)

Collecter Power Dissipation
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Reversed biased safe operating area

Transient thermal resistance 1000 Vee=15V,Tjs125C
— | R
! FWD 900 b 7 1 T \
g 800 t \
S 700 ——
L 600 : |
£ 500 : : L
£ 400 — 1 3 \
E 300 : ‘ ;
§ 200 i : :
| } 100 .
G'O(; 601 0.01 0.1 1 0 | i
' Puse width :Pw (sec) 0 100 200 300 400 500 600 700
Collector-Emitter voltage : Vce (V)
Power derating for IGBT Power derating for FWD
- (per device) ' (per device)

Collecter Power Dissipation : Pc (W)

ol ‘ | 0 b ; e ! s s
0 20 40 6O 8O 100 120 140 180 0 20 40 60 BO 100 120 140 160
Case Temperature : Tc (T) Case Temperature : Tc (T)

Switching Loss vs. Collector Current Switching Loss vs. Collector Current

i

Edc:300V,\{cc=1 SV,Tj=.25’C Edc=300V,Vce=15V,Tj=125T

R O 0 o o

w

AN

Eon,Eoff,brr (imd/cycle)

Switching Loss : Eon,Eoff,Err (mJ/cycle)

: |
- H
> |
E 1 S — S e B (s e R B S R 1 1
£ ; | Err Err |
z i ! " L
@ 0 t I i i :

0 20 40 60 80 100 120 140 160 0 20 40 60 8O 100 120 140 160

Collector Current : o (A) Collector Current : Ic (A)
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=15V

Over Current Protection vs. Junction temperature
Vee
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12.Example of applied circuit (i E&H)

—20ke o P AC200V
(b x 1% Fdw, PM P Lo
VI"“O_@ E;K 0.1uF
¢ ) u
20kQ
. ry & -+ _@
It O 1 % :‘[—: JZ'IOUF 5
Vo= V
| B >- W)
+ @)
20kQ
r 4 (©) W
igo_ T s __Z+10uF®
v:-.l--;jzig
< (D)
B
@)
)
L @
=T N
. @ O —O
20k
L
I+ o] 3 J— +10UF @
-t;_E? ig—k; 0.1uF
Py
20kQ

(;'_)-

'ﬁ"}
|
;

stk [ iw

- 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.

REATSEIPMOAOGFEERIZ, TESLFESLARMATSZO1 R -2 REOREEREZHEME
BREWRS =LA T7DRELTTFEN,

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

EERMATSO Vee-GNDHIZIZ, AT HE2TESLEITERLTRUMITTTEL,

- Use high-speed opto-coupler : tPLH,tPHL = 0.8us, high CMR type. (Example : HCPL-4504)
BEA A TS tPLHPHL< 0.8 s, B CMR & £ ZERAT 1\, (HI HPCL-4504)

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

EFEKRbAHTZ :CTR=100%

DWG.NO.
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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.
EFEATERIEBEEEHOLZN, #ELIEODZE 4@IRITICLTHIELTT S,

» 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.
PNEIOERBRITESLIMEA 05 L. P-NREFRICO T oY ERETIRELTY—
CBEEERLTTEL,
- In order to avoid noise from AC line, connect capacitor (about 4.7uf) between three-phase line
and earth.
ACSA oD/ A XBAZEB<SISH, ZHER-KEREIC4/nFREOI L FHEBBELTT S,
- Do not connect N-terminal of main circuit to ground (GND) of input circuit.
ANBBOIS K (GND) EXRBNEHEFZE IPMOARTERELLZWTTEZ,
- In case of using connector for connection to control terminal, it must be Au-plated electrode and
2.54mm of pitch.
FHBEFEOESICIAFRIIEANDIBEER, EAVFEBE - 2.54mmEYFOLDEIFEAT SN,
« When capacitor is connected between input and GND terminal, pay attention to longer delay time

after signal inputted to primary side of opto-coupler.

ANGEF-GNDRBIC I TFUHEERTH LR A TS TRAANES CHT HNERBBR BV ET
DTITEET S0,
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