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2. Block Diagram

\/C(DLJ C{} _I; I
VinU Pre-Driver <| \
FET
GNDU 4 L O u
VeeV () I I
VinV ), T Pre—Driver ' \
l Vz 3]
GNDV (@) § . ¢ O
VeeW (@) I I
VinW (8} T Pre-Dnver ‘L___j
TR
GNDW (7 L ——(OO W
Vee (D) l o ]
VinX @L T 5 Pre—Dnver | N
Vz
GND (@ . ;
L 2
1 l
e
VinY (14 Pre—Driver N
L v El
. .
IR |
1 — A
VinZ (1:3‘ Pre-Driver \
Vz ] ]
—g ’ ]
_l_ ) 1 o—) B
== | _‘
VinDB @ Pre—Dniver
Vz @
—e l . -O N
ALM Rauy Over heating protection Pre—drivers include following functions
(16 Vv—e circuit (1) Amplifier for driver
1.9k Q 2) Short circuit protection
(3) Under voltage lockout circuit
)

(4)

l) Over current protection
(5 IGBT chip over heating protection
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3. Absolute Maximum Ratings (at Tc=25°C unless otherwise specified)

X fw K TE A

ltems Symbols : Ratings Unit
| min. max.
DC Bus Voltage W\ DC 0 3900 Vv
DC Bus Voltage (surge) - VDC(surge) 0 1000 \
DC Bus Voltage (short operating) VSsC 200 800 \%
Collector—Emitter Voltage o VCES 0 1200 V
DB Reverse Voltage _ VR 0 1200 \Y
INV DC IC —_— 75 A
Collector Current I mS ICP e 150 A
DC -Ic — 75 | A
Collector Power Dissipation | OneTransistor PC — 500 W
DB Collector Current 7 DC Ic e 25 A
TmS IcP _ 50 A |
Forward Current of Dicde IF — 25 A
Collector Power Dissipation | OneTransistor PC —_— 198 W
Junction Temperature FTj - 150 C
Input Voltage of Power Supply for Pre—Driver VCC %1 0 20 \
Input Signal Voltage Vin %2 0 Vz \%
Input Signal Current lin e 1 mA
Alarm Signal Voltage V ALM %3 0] Vee A%
Alarm Signal Current IALM #4 | —— 15 | mA
Storage Temperature Tstg -40 125 °C
Operating Case Temperature Top -20 100 °C
Isolating Voltage (Case—Terminal) Viso *5 | — AC2500 \
Screw Torque Mounting(M5) ——- 3.5 % [ N-m
Terminal (MS) —_— —_— 3.5 #6 [N-m

Note
*1 . VCC shall be applied to the input voltage between terminal No.3 and 1,
6and4, 9and7, 11 and 10
*2 © Vin shall be applied to the input voltage between terminal No.2 and 1,
Sand 4, 8and/, 12,13,14,15 and 10.
*3 . VALM shall be applied to the voltage between terminal No.16 and 10.
¥4 IALM shall be applied to the input current to terminal No.16.
*5 : 50Hz/60Hz sine wave 1 minute,
*#6 : Recommendable Value : 2.5~30N-m
Q@ Jlo--nn
s
o
.
O"} N

= W v u |
i s TN | ] 1
T Tor ol Tof{o!
Fig. 1 Measurement of case temperature (Tc) for TcOH
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4. Electrical Characteristics

B TR
4. 1 Electrical Characteristics of Power Circuit  (at Te=Tj=25°C, Vcc— 15V)
[tems Symbols Conditions min. typ. max. | Unit
INV | Collector Current Ices Vee= 1200V - - 1.0 | mA
at off Signal Input Input Terminal Open
Collector-Emitter VCE(saty | lc=T75A — - 26 \
Saturation Voltage
Forward Voltage of VF -le=75A — — 3.0 \Y
FWD
DE | Collector Current lces Vee=1200V — - 1.0 | mA
at off Signal Input Input Terminal Open
Collector-Emitter VcE(saty | lc=25A — - 26 V
Saturation Voltage
Forward Voltage of VF -le=25A — - 33 \Y
Diode

4. 2 Electrical Characteristics of Control Circuit

(at Te=Tj=25°C, Vec=15V)

Iltems | Symbols Conditions min. | typ. max. | Unit
Power Supply Current of P~ | lccep | f sw=0~ 15kHz *7 3 - 18 | mA
line Side Pre—driver Te=-20~100°C
L (one unit) o
Power Supply Current of N— lcen f sw=0~15kHz *7 10 — 65 mA
~ line Side three Pre-driver Tc;—20~100°C
Input Signal Threshold Vin(th) | ON 100 135| 170 | V
 Voltage (on/off) OFF - [ T125 | 160 1.95
Input Zener Voltage Vz Rin=20k Q — 8.0 — v
*7 . Switching frequency of |PM
- Over Heating Protective Section (Vee=15V)
ltems Symbols Conditions min. | typ. max. | Unit
| Over Heating Protection Tcon | Voc=0V, Ic=04, Fig.1 | 110 | — | 125 | °C
Temperature Level Case Temperature
Hysteresis Tew - 20 — °C
IGBT chips Over Heating TioH surface of IGBT 150 — — °C
Protection Temperature chips
Level
Hysteresis TiH — 20 | — C
Over Current Protection Section (Vee=15V) -
s ltems Symbols Conditions min. typ. max. | Unit
INV | Collector Current | oc Tj=125°C | 113 - — A
Protection Level
Protection Delay tooc Fig2 Tj=25°C — 5 - uS
| SC Protection Delay tsc Figd Tj=25C — — 10
DB | Collector Current | oc Tj=125°C 38 - - A
Protection Level
Protection Delay tooc Fig2 Tj=25°C — 10 — oS
| SC Protection Delay tsc Figd Tj=257T — - 12
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Alarm Signal Output Section

(at Tj=Tc=25°C, Vecc=15V)

ltems Symbols Conditions min. | typ. max. | Unit
| Alarm Signal Hold Time t ALm 1.5 2 — mS
Limiting resistor for Alarm Ratm e 1425 {1500 | 1575 9)
|
|
Under Voltage Lockout Section (at Tj=Tc=25°C, Vec=15V) )
ltems Symbols Conditions min. | typ. max. | Unit
Under Voltage Protection Vuv 11.0 — 125 | V
Level
Hysteresis VH 0.2 — — \%
5. Dynamic Characteristics (at Te=Tj=125°C, VCC=15V)
AAyF 0%
| ltems Symbols Conditions min. | typ. max. | Unit
Switching Time (IGBT) t on lc=75A | Voc=600V 0.3 - —
t off — — 3.6 u S
Switching Time (FWD) ter IF=75A , Voc=600V — — 0.4
6. Thermal Characteristics (Te=25°C) ‘I
R
ltems Symbols | min typ. max. | Unit
Junction to Case INV | IGBT | Rth(j—e) - - 0.25
Thermal Resistance FWD Rth(j—c) — — 073 | C/W
Junction to Case DB |IGBT | Rth(j—ea) — — 0.63
Thermal Resistance
Case to Fin Thermal Resistance with Rthic—f — 0.05 —
B Compound
7. Recommendable Value
(B
ltems Symbols Conditions min. | typ. | max. | Unit
DC Bus Voltage Voe —_— | 200 — | 800 V
Operating Power Supply Voo _ 13.5 15 [ 165 Vv
Voltage Range of Pre—driver
Switching frequency of IPM f sw R 1 — 20 | kHz
Screw Mounting(M5) — — 25 | — [ 80 |N'm
torque | Terminal (M5) _ — 25 - 3.0 |[N'm
8. Weight
K3
r ltems min. | typ. | max. | Unit
L‘\{_\{eight — 440 | — o
Fuii Electric Co..Ltd. “MSHEM OR50 7/16
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9. Packing and labeling (HSfsxT)
Outer carton (#+55)

Label B . \
e 7 ‘ material: corrugaied cardboad
’l!"**"l"" i N — ’ ) ‘ H*“l j)-r‘/ﬂ_:_)l/
mi i — ! l weight 5. Okg(max. )
el ! 7N “BEE 5. OkeglmA)
\ /', products: 10pcs{max. )
— SO B 10fB(&X)
260 «
ke pn type name Lot. No.
Inner carton (A%M) /
r I}
m— J 1
I PM (P611) B8 | QIS D | o |
T E e 3
e :l [ P, o ¥
? g8 h;\ quantity
‘:,4., : ] Eal 1 . s 120

.\\

\'J)
A

241 |

10. Storage and transportation notes (% . ERLOITEEIE)

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

-Store modules in a place with few temperature changes in order to avoid condensation on the

module surface. ’

PHGRETENGENIE, (EVA—LEEARELLELIL)

*Avoid exposure to corrosive gases and dust.
BREEHAOREGH. BEOZOBRIZRTIIE,

-Avoid excessive external force on the module. -
FEAER(CHEAMISHMEITIET AL,

+Store modules with unprocessed terminals.
EVA—IILOBFIRIRMIORECRE T HIE,

-Don't drop or otherwise shock the modules when transporting.

R CHRES YR TSEHLIE,

11. Operation environment ({§ B&1E)
Avoid exposure to corrosive gases.

BEESAOFEAKTOERITRTLIE,

12. Applicable category GEFR&H)

This specification is applied to IGBT~IPM named TMBP75RE120.
FAIRE(L, IGBT-IPM(E . IMBP5RE120) (258 E 5,

13. UL approval CEMIRLIREK)

ULB40 (Operating condition: Table 6. 1 —0QOperating voltage 500V, Pollution degree 2, Material group Ma)
(WA %6, 1-MEEEE00V. ENE2. HH45IL—Fa)
uL94v —o
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14. Characteristics (Representative)
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Reversed biased safe operating area
Vec=15V. Tj=125°C

resistance

Transient thermal
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15. Example of applied circuit
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* The wiring between opto-coupler and input terminals 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 a pattern lay-out.

FAENTZEIPM D AN Iq FRIBBRIETEDRIHEL, T4 HhTSD 1R - 2RO FHEES
SR —2 (7O ELTTEL,

* Capacitor should be installed to Vce~GND terminal of high-speed opto—coupler closely as much as
possible.

BIRTA AT SO Voe-GND RIZ(E, AV T o4 TELFEHAELTRYFFTTFEL,

- Use high-speed opto-coupler : tPHLtPLH=08 u S, high CMR type. (Example: HCPL-4504)

R IAPAT T PHLIPLHE08 1 S, B CMR A4 FH#ZERA T &L, (§]: HCPL-4504)
- Use Low-speed opto-coupler for alarm output : CTR=100%
TI—LEAAMERIARHAT S CTRZ100% B4 TZ#THER T EU,
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- Each power supply for drive circuit should not have transient voltage fluctuation.

Four power supplics which arc isclatcd should be supplied individually.

EHMAERTEEEELEBHOLLD EBEN-ELDOFABEIRILICERLTTS,

- The DC bus lines to the P-N terminals should have lower inductance as much as possible ,such as

connecting capacitor to P-N terminali .in order to reduce surge voltage.
P—NROE L C%%)T’[Tﬁ’f/g"]?./xitl/ P—NIgFREIzay T YEERT 4L
LTH—TUEBELTEBLTTFS,

* In order to avoid noise from AC line .connect capacitor (about 4.7nF) between three—phase line

and earth.
AC AU MM/ AXDEAZER T2, SHER — KM 4TnF BEOILTUH &R
LTTFaly,

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

ADEBEOTSUEGND)EEEE N G FaHERLENTT S,

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

2.54mm of pitch.
HliHin FEDOERKICORVIEBLSB L. §AVFER 254mm EVYFOLOETER TS
Ly,

*When capacitors are connected between input and GND terminals, pay attention to longer delay time

after signals inputted to primary side of opto—coupler.
ANTGHT-GND Rl Zav T o Kd 5874 0N T 51 32@])&)‘3%%(:?9‘?‘655%%%%‘5
HYFETOCIEBETEN, |
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