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7TMBP75RTB060

1. Outline Drawing ( Unit : mm) @

Package type : P610
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2. Pin Descriptions

Main circuit

Symbol Description
P Positive input supply voltage.
u Output (U).
\Y Output (V).
W Output (W).
N Negative input supply voltage.
B Collector terminal of Brake IGBT.

Control circuit

No. | Symbol Description
@D GNDU |High side ground (U).

@ VinU |Logic input for IGBT gate drive (U).
©) VccU [High side supply voltage (U).

@ | GNDV [High side ground (V).

® VinV  |Logic input for IGBT gate drive (V).
® VceV  |High side supply voltage (V).

@ GNDW [High side ground (W).

VinW [Logic input for IGBT gate drive (W).
©) VceW |High side supply voltage (W).

GND |Low side ground.

a Vcc  |Low side supply voltage.

@ VinDB |Logic input for Brake IGBT gate drive.
@ VinX |Logic input for IGBT gate drive (X).
VinY |Logic input for IGBT gate drive (Y).
@ VinZ |Logic input for IGBT gate drive (Z).
ALM [Low side alarm signal output.
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3. Block Diagram

VecU ® l I +—OP
vVinu @ _r Q%Z- Pre-Driver | |
Vz
GNDU @ l o ‘? * Qu
VecV ® _l_ I
Vinv  ® /% Pre- Driver ‘ |
Vz
GNDV @—e o @ * OLY
VccW @ :L l
Vinw @ Q%E- Pre-Driver | |
Vz
GNDW @O—e o @ * Oow
Vee @) l 'S |
VinX @ 1 Q%Z Pre-Driver | |
Vz
GND @ L . @
INm | |
viny @ T .—/g Pre- Driver ‘
L - L .
®
O
VinZ 15 T Pre- Driver —\_‘ ZS
L ZF — ¢ :
It —OB
I e R
VinDB @ T /g Pre- Driver ‘
L = l ‘[P . ON
|
ALM @ RW_. Over heating protgs{t:iLﬁP
1.5kQ

Pre-drivers include following functions
@Amplifier for driver
@Shor‘t circuit protection
(3) Under voltage lockout circuit
@Over current protection
@ IGBT chip over heating protection
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4. Absolute Maximum Ratings
Tc=25°C unless otherwise specified.

Items Symbol Min. Max. Units
Bus Voltage DC Voe 0 450 V
(between terminal P and N) Surge Vbc(surge) 0 500 V
Shortoperating Vsc 200 400 Vv
Collector-Emitter Voltage *1 Vces 0 600 \%
DC Ic - 75 A
E Collector Current 1ms Icp - 150 A
S Duty=75.0 % *2 Ic - 75 A
Collector Power Dissipation One transistor *3 Pc - 198 w
Collector Current DC Ic - 50 A
2 1ms Icp - 100 A
g Forward Current of Diode IF - 50 A
Collector Power Dissipation One transistor *3 Pc - 198 w
Supply Voltage of Pre-Driver *4 Vce -0.5 20 Y
Input Signal Voltage *5 Vin -0.5 Vcct+0.5 \Y
Input Signal Current lin - 3 mA
Alarm Signal Voltage *6 VALM -0.5 Vce \Y
Alarm Signal Current *7 IALM - 20 mA
Junction Temperature Tj - 150 °Cc
Operating Case Temperature Topr -20 100 °C
Storage Temperature Tstg -40 125 °C
Isolating Voltage Viso ] AC2500 v
(Terminal to base, 50/60Hz sine wave 1min.) *8
Screw Torque Terminal (M5) ] ) 35 Nm
Mounting (MS5)

Note

*1 :Vces shall be applied to the input voltage between terminal P and U or V or W or DB, Nand U
orVorW or DB

*2 : 125°C/FWD Rth(j-c)/(IcxVF MAX)=125/0.855/(75%2.6)x100=75.0%

*3 : Pc=125°C/IGBT Rth(j-c)=125/0.63=198W [Inverter]
Pc=125°C/IGBT Rth(j-c)=125/0.63=198W [Break]

*4 . VCC shall be applied to the input voltage between terminal No.3 and 1,6 and 4, 9 and 7,
11 and 10.

*5 : Vin shall be applied to the input voltage between terminal No.2 and 1, 5and 4, 8 and 7,
13,14,15 and 10.

*6 : VALM shall be applied to the voltage between terminal No.16 and 10.

*7 : 1ALM shall be applied to the input current to terminal No.16.

*8 : 50Hz/60Hz sine wave 1 minute.
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5. Electrical Characteristics

Tj=25°C, Vcc=15V unless otherwise specified.

5.1 Main circuit

Item Symbol Conditions Min. Typ. Max. Units
Collector Current V=600V
Ices - - 1.0 mA
at off signal input Vin terminal open.
E Collector-Emitter Ic=75A Terminal - - 2.4 \V/
VCE(sa )
g saturation woltage ' Chip - 2.0 - \%
-Ic=75A  Terminal - - 2.6 \Vj
Forward woltage of FWD VF
Chip - 1.6 - \Y
Collector Current Vcee=600V
lces - - 1.0 mA
at off signal input Vin terminal open.
Q Collector-Emitter Ic=50A Terminal - - 2.2 \Vj
S . VCE(sat) R
m saturation woltage Chip - 1.75 - Vv
-1c=50A  Terminal - - 3.3 \Vj
Forward woltage of Diode VF
Chip - 1.9 - \Y
Turn-on time ton |Vpc=300V, Tj=125°C 1.2 - -
Turn-off time toff [lc=75A Fig.1, Fig.6 - - 3.6 us
trr Vpc =300V
Reverse recovery time - - 0.3
IF=75A Fig.1, Fig.6
PAV  |internal wiring
Maximum AvalancheEnergy inductance=50nH 40 - - mJ
(A non-repetition) Main circuit wiring
inductance=54nH
5.2 Control circuit
Item Symbol Conditions Min. Typ. Max. Units
Supply current Switching Frequency
Iccp - - 18 mA
of P-side pre-driver (one unit) : 0~15kHz
Supply current lccn  [Tc=-20~125°C Fig.7
- - 65 mA
of N-side pre-driver
ON 1 1.35 1.7
Input signal threshold wltage Vin(th) \
OFF 1.25 1.6 1.95
Input Zener Voltage Vz Rin=20kQ - 8.0 - \%
Tc=-20°C Fig.2 1.1 - -
Alarm Signal Hold Time tALM |Tc=25°C Fig.2 - 2.0 - ms
Tc=125°C Fig.2 - - 4.0
Current Limit Resistor RALM [Alarm terminal 1425 1500 1575 Q
o a
se s b4 7
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5.3 Protection Section (Vecc=15V)

ltem Symbol Conditions Min. Typ. Max. | Units
Over Current Protection Level Tj=125°C 113 - -
of Inverter circuit loc A
Over Current Protection Level Tj=125°C 75 - -
of Brake circuit
Over Current Protection Delay time tdoc Tj=125°C - 5 - us
SC Protection Delay time tsc Tj=125°C Fig.4 - - 8 us
IGBT Chips Over Heating TjOH Surface 150 - - °c
Protection Temperature Level of IGBT Chips
Over Heating Protection Hysteresis TjH - 20 - °C
Over Heating Protection TcOH VDC=0V,IC=0A 110 - 125 °C
Temperature Level CaseTemperature
Over Heating Protection Hysteresis TcH - 20 -
Under Voltage Protection Level VUV 11 - 12.5 \%
Under Voltage Protection Hysteresis VH 0.2 0.5 -
6. Thermal Characteristics (Tc=25°C)
Iltem Symbol Min. Typ. Max. | Units
Junction to Case Inverter IGBT Rth(j-c) - - 0.63
Thermal Resistance *9 FWD Rth(j-c) - - 0.855 | ‘C/W
Brake IGBT Rth(j-c) 0.63
Case to Fin Thermal Resistance with Compound Rth(c-f) - 0.05 -
7. Noise Immunity (Vdc=300V. Vcc=15V, Test Circuit Fig 5.)
Iltem Conditions Min. Typ. Max. | Units
Common mode Pulse width 1us,polarity +,10 minuets +2.0 - - kV
rectangular noise Judge:no over-current, no miss operating
Common mode Rise time 1.2us,Fall time 50uslInterval 20s,10 times 5.0 - - kV
lightning surge Judge:no over-current, no miss operating
8. Recommended Operating Conditions
Iltem Symbol Min. Typ. Max. | Units
DC Bus Voltage VDC - - 400 \%
Power Supply Voltage of Pre-Driver Vce 13.5 15 16.5 \%
Screw Torque (M5) - 25 - 3 Nm
9. Weight
Iltem Symbol Min. Typ. Max. | Units
Weight Wt - 450 - g
*9:( For 1device , Case is under the device )
o a
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Figure 1. Switching Time Waveform Definitions

of f of f

/Vln on on ]
. Gate On :
Vge (Inside IPM) Gate Off !
1
1
Fault (Inside IPM) _ normal : [ ]
1

/ALM alarm l |
1 ! > Ems(typ-)

> —
UOEALM> Max- : tALM> Max. ! | taum )

O]

Fault : Over-current.0ver-heat or Under-voltage

Figure 2. Input/Output Timing Diagram
Necessary conditions for alarm reset (refer to @ to Q) in figure2.)
@ This represents the case when a failure-causing Fault lasts for a period more than tALM.
The alarm resets when the input Vin is OFF and the Fault has disappeared.
@ This represents the case when the ON condition of the input Vin lasts for a period more
than tALM. The alarm resets when the Vin turns OFF under no Fault conditions.
@ This represents the case when the Fault disappears and the Vin turns OFF within tALM.

The alarm resets after lasting for a period of the specified time tALM.

/Vin

Ic

/ALM

M)

l=» <tdoc —=—» tdoc

Figure 3. Over-current Protection Timing Diagram

Period @:  When a collector current over the OC level flows and the OFF command is input within
a period less than the trip delay time tdoc, the current is hard-interrupted and no alarm
is output.

Period @:  When a collector current over the OC level flows for a period more than the trip delay
time tdoc, the current is soft-interrupted. If this is detected at the lower arm IGBTs,

an alarm is output.
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Figure 6. Switching Characteristics Test Circuit
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Figure 7. Icc Test Circuit
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10. Truth table
10.1 IGBT Control
The following table shows the IGBT ON/OFF status with respect to the input signal Vin.

The IGBT turn-on when Vin is at “Low” level under no alarm condition.

Input Output
(Vin) (IGBT)
Low ON
High OFF

10.2 Fault Detection
(1) When a fault is detected at the high side, only the detected arm stops its output.
At that time the IPM dosen’t any alarm.
(2) When a fault is detected at the low side, all the lower arms stop their outputs and the If

outputs an alarm of the low side.

Fault IGBT Alarm Output
U-phase | V-phase | W-phase | Low side ALM
High side oC OFF * * * H
U-phase uv OFF * * * H
TjOH OFF * * * H
High side oC * OFF * * H
V-phase uv * OFF * * H
TjOH * OFF * * H
High side oC * * OFF * H
W-phase uv * * OFF * H
TjOH " * OFF * H
ocC * * * OFF L
Low side uv * * * OFF L
TjOH * * * OFF L
Case TcOH * * * OFF L
Temperature
*:Depend on input logic.
. . g 1,
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11. Cautions for design and application
1. Trace routing layout should be designed with particular attention to least stray capacity
between the primary and secondary sides of optical isolators by minimizing the wiring
length between the optical isolators and the IPM input terminals as possible.
THMATZEIPMD A HimFREDEREBHRELL. TrbATSO—REIEZRBIDFHEREE /NS
INE—=2 L AT IMILTTFEL,

2. Mount a capacitor between Vcc and GND of each high-speed optical isolator as close to
as possible.

BRI+ HTSDVec-GNDREIZ, AV T oS E KL HEELTRY T TT S,

3. For the high-speed optical isolator, use high-CMR type one with tpHL, tpLH = 0.8us.
BRI+ MATS1E, tpHL,tpLH=0.8us. mCMR%A4 7ZZ{E RIS,

4. For the alarm output circuit, use low-speed type optical isolators with CTR = 100%.
Fo5—LHABRKIE ARETAHTSCTRZ100%D 24 TETHEHLIEELY,

5. For the control power Vcc, use four power supplies isolated each. And they should be
designed to reduce the voltage variations.
HEERVeeld., #FEEIN-4BREZFERAL TSN £, EEZEBEMAEEETELTTEL,

6. Suppress surge voltages as possible by reducing the inductance between the DC bus P
and N, and connecting some capacitors between the P and N terminals.
P-NE QO ERBIRITHELZHEAF VFVZEL, P-NIGFREIIOV ToHEERTAGELTYH—D
BEZEBLTTSL,

7. To prevent noise intrusion from the AC lines, connect a capacitor of some 4700pF between
the three-phase lines each and the ground.

ACSAUMED /A RXBAFHCT=OIZ, SHER —7—ARBIC4700pF QO TUHEEHKLTT LY,

8. At the external circuit, never connect the control terminal ®GNDU to the main terminal
U-phase, @GNDV to V-phase, @GNDW to W-phase, and (OGND to N-phase. Otherwise,
malfunctions may be caused.

FEiHFOGNDUE i F U, $l{Hi% F@GNDVE X i F V. Hl#iHFOGNDW L EiHFWH,
Hll#iH FOGNDEE IHFNENMBE B THEBELLEVT TSN, BREMEDRAICEYET,

9. Take note that an optical isolator’s response to the primary input signal becomes slow
if a capacitor is connected between the input terminal and GND.
AN F-GNDREICIVTUoHEEHK T HE. TAMHTI—REIANESICHT A EREINRAGYET
DTITEBELIEEL,
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10. Taking the used isolator's CTR into account, design with a sufficient allowance to decide
the primary forward current of the optical isolator.

TAHMHTZD—REIEFRIE. BEVLDIA AT SOCTREZBL+DITRBELOIFREHICLTTEL,

11. Apply thermal compound to the surfaces between the IPM and its heat sink to reduce
the thermal contact resistance.

BEMBRINE/NS(T =012, IPMEE— R, U IDEIZH—ILa IO U REFERLTTSLY,

12. Finish the heat sink surface within roughness of 10um and flatness (camber) between scre
positions of 0 to +100um. If the flatness is minus, the heat radiation becomes worse due tc
a gap between the heat sink and the IPM. And, if the flatness is over +100um, there is a d¢

that the IPM copper base may be deformed and this may cause a dielectric breakdown.

E—h U YRED A EFIE, BS10um LT S ER S o
COTRE(RY) £, 0~100umELTFEL, FHEAT  — | i
LAFRADEBE . E—F U EIPMO RS ER A TE R EAS \Heat — ‘

EALLET, T, FHEHEA+100umU LDISAIPMOSE
Mounting holes
N AN TR RS RS RIRMEABYET, > . <
40 _

13. This product is designed on the assumption that it applies to an inverter use. Sufficient
examination is required when applying to a converter use. Please contact Fuji Electric Co.,
if you would like to applying to converter use.

AERF AN—SARNDBEAZAHRICREA SN TEYET . AavN\—2ARNBRASN SIS R .
FTREREADNBETT, BL. AVN—ENBAIN LGS IXEELTZSLN,

14. Please see the [Fuji IGBT-IPM R SERIES APPLICATION MANUALJ and [Fuji IGBT
MODULES N SERIES APPLICATION MANUAL]J.
[EXIGBT-IPM RV —X 77 r—303=a7 LIRUTIGBTEY 12—V N —X 7T r—ay
R Za7IVIEEHSRIZEN,
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12. Example of applied circuit i B =] 2& 5

2060 a P AC200V
_________ R S
l F o : % == ZZ 10F o IPM O
Veems :§Z S
T """"" s @ u
20kQ o
_________ T i
iio ; . % =z IF y
Veo ¥§Z R 1 7;
.......... - JE—7
20kQ
T ¥ 9 W
N ] % o= ZZ IF
Vee=s EEZ 0.1uF
......... It 2 . $
20kQ @ O—‘
,,,,,,,,, LY S )
L rol . % —= zzoF g
Vee=s §Z 0.1uF N
,,,,,,,,, g AO
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13. Package and Marking #E&{t#
Please see the MT6M4140 which is packing specification of P610 & P611 & P621 package.
P610, 611, 621 HALHRE MT6M4140Z SRS,

14. Cautions for storage and transportation &%, Eift LDTE
Store the modules at the normal temperature and humidity (5 to 35°C, 45 to 75%).
8B (5~35°C. 45~75%) CIRELTTELY,

Avoid a sudden change in ambient temperature to prevent condensation on the module
surfaces.

EV2A—ILORENMEBLLENED . RREEEELEZ T TR,

Avoid places where corrosive gas generates or much dust exists.

BEMARDFEESZF. HEDZUMERTIEE T TR,

Store the module terminals under unprocessed conditions
EVA-ILDIHFIEERMIDKETRET HIL, .

Avoid physical shock or falls during the transportation.
EREFICEHEESZ-YBETIEHROTTEL,

15. Scope of application & FA &t B
This specification is applied to the IGBT-IPM (type: 7MBP75RTB060).
AEHEL. IGBT-IPM (B : 7MBP75RTB060)IZ#E AT %,

16. Based safety standards ##l%&£3R1&
UL1557

14
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