@ Fuji Electric Innovating Energy Technology
6MB P50XTAO65'5O IGBT Modules

IGBT Module(X series)
650V / 50A / IPM

B Features W Typical appearance
Low-side IGBTs are separate emitter type
Short circuit protection
Temperature sensor output function
Under voltage protection
Fault signal output function
Input interface: TTL(3.3V/5V)Active high logic

BApplications
AC 100~240V three phase inverter drive for small power
AC motor drives(such as compressor motor drive for
air conditioner,compressor motor drive for heat pump
applications,ventilator mortor drive)

B Terminal assign and Internal circuit

5 Pin No Pin Name Pin Description

o0k =l 2 IN(HU) Signal input for high side U-phase
[ e " el 3 VCCH(U) C_ontro_\ sup_ply for high side U-phase
5 VB(U) High-side bias voltage for
O]y Ve out IH}S U-phase IGBT driving
g oo el S| 6 VE(U) High-side U-phase drive supply GND
[Ew 8 IN(HV) Signal input for high side V-phase
ey 9 VCCH(V) | Control supply for high side V-phase
=] 1 VB(V) High-side bias voltage for
V-phase IGBT driving
[ryllisl " e 12 VS(V) High-side V-phase drive supply GND
_ | 14 IN(HW) Signal input for high side W-phase
L] t Vee  OUT Ih‘}& 15 VCCH(W) | Control supply for high side W-phase
E;'; a—{aun v | 16 COM Common supply ground
(o 18 VB(W) High-side bias voltage for
et W-phase IGBT driving
Lz 19 VS(W) High-side W-phase drive supply GND
21 VSC Sense current detecting for low side
[l " e 23 VCCL Low-side control supply
_— | 24 COM Common supply ground
L] Vee  OUT |mj§ 25 TEMP Temperature sensor output
[y sl BMD e YIS 26 1S Qver current sensing voltage input
27 CFO Capacitor for fault output width selection
— g 28 VFO Fault output
L] 29 IN(LU) Signal input for low side U-phase
(a2 30 [ IN(LV) Signal input for low side V-phase
31 IN(LWW) Signal input for low side W-phase
e 32 N(W) Negative bus voltage input for
Lz W-phase
GL 33 N(V) Negative bus voltage input for

Lest Ve \-phase

34 N(U) Megative bus voltage input for
U-phase

Motor W-phase output

Motor V-phase output

Motor U-phase output

Positive bus voltage input
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JF= Fuji Electric
6MBP50XTA065-50

Innovating Energy Technology

IGBT Modules

W Absolute Maximum Ratings(T ,;=25°C,T c=25°C,V cc=15V,V 5x=15V unless otherwise specified)

ltems Symbol Characteristics | Unit Remarks
DC Bus Voltage Ve terminal) 450 V | Note *1, See Fig.2-2
Bus Voltage (Surge) Voc(surge terminal) 500 \ Note *1, See Fig.2-2
Collector-Emitter Voltage VeE(chip) 850 V | Note *1, See Fig.2-2
Collector Current Ic 50 A Note 2
Veoo= 15V, V= 15V
Peak Collector Current fep 100 A Note *2, *3, *4
g Forward current Ir 50 A Note *2
% Peak Forward current frp 100 A Note *2
& Collector Power Dissipation b iGaT 132 W | persingle IGBT T.=25°C
9,3_ FWD power Dissipation Po_FwD 89 W | persingle FWD T.=25°C
Self operation “DC Bus Vee=Vpr=13.5~16.5V
voltage” of circuit protection v 400 A T,=125°C, non-repetitive less
between upper-arm and lower- | ' D6 than 3us
arm See Fig.2-2
Virtual Junction Temperature T 175 °C
i i i Note *8
Operating Virtual Junction Tiiop 40 ~ +150 °C
Temperature
Veenu) Applied between VCCH(U)-
High-side Supply Voltage VecHw) -0.5~20 V | COM, VCCH(V)-COM,
VecHwn VCCH(W)-COM
Low-side Supply Voltage Vel -0.5~ 20 V | Applied between VCCL-COM
. . . VB(uycom Applied between
yowside Bias Absolute ViBvyCou 05~670 | V |VB(U)}-COM, VB(V)-COM,
9 VBw)-com VB(W)-COM
oh-side Bi VB)
High-side Bla_s_VoItage for V) 05~ 20 v Note *4
IGBT gate driving Vi
B(w)
Vu Applied between
High-side Bias offsetVoltage W -5 ~ 650 Vv U-COM, V-COM, W-COM
o Viy Note *5
3
=1 . -0.5~ Vccny+0.5
=] |
o Input Signal Voltage Vin 0.5~ Ve +0.5 \Y Note *6
g_ Input Signal Current T 3 mA | sink current
g Fault Signal VVoltage Vro -0.5~ Ve +0.5 V | Applied between VFO-COM
= Fault Signal Current fro 1 mA | sink current
CFO Signal Voltage Vero -0.5~50 \Y Between CFO-COM Note *9
CFO Signal Current fero -0.05/3 mA | source/ sink current
QOver Current sensing Input NE~ . }
Voltage Vis 0.5~ Ve +0.5 V | Applied between IS-COM
TEMP Signal Voltage Viewp 0.5~50 y | Between TEMP-COM
Note *8
TEMP Signal Current Fremp -0.05/3 mA | source/ sink current
VSC Signal Voltage Vvsc -0.5~ Veo +0.5 \ Between VSC-COM Note *9
VSC Signal Current fvsc -20 mA | Source current
Virtual Junction Temperature | Ty 150 °C
Operating Case Temperature T: -40~ +125 °C | SeeFig.1-2
Storage Temperature Teig -40 ~ +125 °C
|solation Voltage Vieo AC2500 | Vrms | Sine wave 80Hz

t=1min , Note *7

FM6M01943
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Innovating Energy Technology

IGBT Modules

Note

1

2
3
*4
*5:

6 :

*7:
*8:

9

Ve is applied between P-N(U),P-N(V),P-N(W).

Ve is Collector-Emitter voltage of internal IGBT chip.
Pulse width and duty were limited by T;max.

Ve is applied between VCCH-COM,VCCL-COM.
Vg is applied between VB(U)-VS(U),VB(V)-VS(V), VB(W)-VS(W).

Over 13.0V applied between VB(U)-VS(U),VB(V)-VS(V), VB(W)-VS(W). This IPM module might
make incorrect response if the high-side bias offset voltage is less than -5V.

Applied between IN(HU)-COM,IN(HV)-COM, IN(HW)-COM, IN(LU)-COM, IN(LV)-COM, IN(LW)-COM.

Applied between shorted all terminal and IMS (Insulated Metal Substrate).

The maximum temperature during continuous operation is T,;=150°C.
The operating conditions have to be decided so that the temperature is below T,,=150°C.
Continuous operation at over 7,,=150°C may result in degradation of product lifetime such as power

cycling capability.

CFO, TEMP, VSC are output terminals. Never applied power source.

Electrical Characteristics
Inverter block

(T\;=25°C, T;=25°C, V=15V, V(-)=15V, V|, =0V, V|s=0V, Vjy() .com =0V unless otherwise specified)

Description Symbol Conditions min. typ. max. Unit
Zero gate Voltage p Veg= 650V | Tvi=25°C - - 1 mA
CE
Collector current Tw=125°C - - 10 mA
Tv=25°C - 1.30 1.65
Collector-Emitter Ic=50A
saturation Voltage VCE(_SaU Vin=5V A
(terminal) Note *4 T\=125°C - 1.45 1.80
Tyj=25°C - 1.55 2.05
Forward voltage Ve F=50A v
Ty=125°C - 1.60 -
Turn-on time fon 1.20 1.70 2.50
Turn-on delay time tacon) - 1.60 -
Turn-on rise time tr - 0.15 -
Vce-Ic Cross time of
tucri_gn te(on) Voe = 300V - 0.35 0.70
Ic = 50A
Turn-off time s Ty = 125°C - 1.85 2.50 s
: Vin=0V <-> 5V K
Turn-off delay time tacom See Fig.2-1 - 1.75 -
Turn-off fall time t Note *4 - 0.15 -
Vce-Ic Cross time of
turn-off tecom 0.35 0.70
Reverse Recovery time| fir - 0.25 -
FM6M01943

2020/8



KA/ Fuji Electric Innovating Energy Technology
6MBP50XTA065-50 IGBT Modules

Control circuit block

(Ty=25°C, T.=25°C, V=15V, V=15V, V|=0V, V=0V, Vy;) .com=0V unless otherwise specified)

Description Symboal Conditions min. typ. max. Unit
Circuit current of Vin=5V - 0.7 1.1

. lecL Vec =15V mA
Low-side Vin=0V : 0.7 1.1
Circuit current of Veehuy=15Y, Vin=5V - 1.2 1.9
High-side J'CCH VCCH(V)=1 5V, mA
(per one unit) Vechwy=15V Vin=0V - 1.2 1.9
Circuit current of Vewy=15V, Vin=5V - - 0.20
Bootstrap circuit lccrs Ve=15V, _ mA
(per one unit) Veuw=15V Vin=0V - - 0.20
Input Signal threshold | Vinon) 1.6 2.1 2.6 v
voltage Vin(orn) Note *10 0.8 1.3 1.8 Y

. PW=1.5us

Input Signal threshold Vintys) 0.35 08 i vV

hysteresis voltage

Operational input pulse ; Vin=0V to 5V rise up, 15 ) ) s
width of turn-on ion) Note *6,Note *10 ' K

Vin=5V to OV fall down,

Operational input pulse

width of turn-off inom Note *6,Note *10 0.8 ) ) Hs
Input current In mt:ef’}g 0.7 1.0 15 mA
Input pull-down R Note *6 3.3 5.0 7.2 kQ
resistance
Vis=QV, Vro terminal pull up to
Vi 49 - - Y
Fault Output Voltage | " | 5V by 10kQ
VFO(L} V|s=‘|V,fFo=1 mA - - 0.95 V
Fault Output pulse Cro=22nF
width to Note *12,See Fig2-3,2-4 1.6 2.4 ; ms
Over Current
Protection Voltage Vis(ren Vee=15V 0.455 0.48 0.505 V
Level Note *3, *11, *12
See Fig.2-3
Over Current
Protection Delay time faas) 06 1.25 1.9 ns
Rsc =40.2Q(* 1%),
Over current trip level | o No shunt resistor connecting 85 ) ) A

to N(U),N(V),N(W)
See Fig.1-1

Output Voltage of y Note “13 TuLvicy=90°C 2.63 2.77 2.91
(temp)
temperature sensor P Tyjvic)=25°C 0.88 1.13 1.39

Pull down Resistance

of TEMP terminal Riemp) | Note *14 5 . i kQ

FM6M01943
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KA/ Fuji Electric Innovating Energy Technology
6MBP50XTA065-50 IGBT Modules

Control circuit block (continued)
(T;=25°C, T ;=25°C, V=15V, V=15V, V=0V, V|s=0V, V) _com =0V unless otherwise specified)

Description Symbol Conditions min. typ. max. Unit
Vce Under Voltage Trip
Level of Low-side Veew(orr) 10.3 - 125 Y%
Ty<150°C
Vec Under Voltage Reset .
Level of Low-side VecLiony | See F*Ig.2-4 10.8 - 13.0 V
Note *12
Vee Under Voltage } )
hysteresis Veetinys) 0.5 v
Vee Under Voltage Trip
Level of High-side Veerorr) 8.3 - 10.3 \Y
Ve Under Voltage Reset Ty<150°C
Level of High-side Veernon | gee Fig.2-5 88 i 10.8 v
Vce Under Voltage ) i
hysteresis Vecrnys) 0.5 \Y
Vg Under Voltage Tri
Lol ge Irp Veorr) 10.0 - 12.0 v
Vs Under Voltage Reset Tj<150°C )
Level Veon See Fig.2-6 10.5 12.5 v
Vs Under Voltage ) i
hysteresis Veay) 0.5 v
Forward voltage of Tj=25°C
Bootstrap diode Vreso) IF@spy=10mA 0.5 0.9 13 v
Built-in limiting resistance | Rsp) Ty=25°C 16 20 24 Q
Fig.1-1: Over current protection circuit
| |
| {V% |
VCCL | }
| LVIC { } |
| |
1S |
|
coMm —{ !
| |
Tt VsC vy TNy T New)
T Rsc
Note
*10 : This IPM module might make incorrect response if the input signal pulse width is less than fj,, and

IIN off) -

11 “O(vﬁe]r current protection” is functioning only for the low-side arms.

*12 : Fault signal is asserted corresponding to an “Over-current protection” or an “Under-voltage protection”
Under the condition of “Over-current protection” or “Under-voltage protection”, the fault signal is
asserted continuously while these conditions are continuing.

However, the minimum fault output pulse width is f-o(min.) even if very short failure condition (which
is less than f=o(min.)) is triggered. The fault output pulse-width {-5 depends on the capacitance value
of Cro. (Croltyp.) = tro x (9.1 x 105) [F])

*13: Fig.1-2 shows the measurement position of temperature.

*14 : It is recommended to insert pull down resister for getting linear output characteristics atlow
temperature below room temperature. FM6M01943
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KA/ Fuji Electric Innovating Energy Technology
6MBP50XTA065-50 IGBT Modules

Thermal Characteristics (T ,=25°C)

Description Symbol min. typ. max. Unit

Junction to Case Thermal Resistance
(per single |GBT) Rtn{J—c}_IGBT - - 0.95 °C/W
Note *15

Junction to Case Thermal Resistance
(per single Diode) Ringc)_Fwo - - 1.40 °C/W
Note *15

Note
*15 : Thermal compound with good thermal conductivity should be applied evenly with about
+100um~+200um on the contacting surface of this device and heat-sink.

Mechanical Characteristics (T,=25°C)

Description Symbol Conditions min. typ. max. Unit
Mounting torque Ms | Mounting screw : M4 098 | 118 | 1.47 | Nm
of screws
Heat-sink side The AL-IMS part :
flatness - See (A1),(A2) of Fig.1-3. =0 | - | 100 | um
Weight - - - 37 - g

Solder temp : 260+ 5°C
- Immersion time : 10 1sec - - 1 time
Solder alloy : Sn-Ag-Cu type

Resistance to
soldering heat

Fig.1-2: B Fig.1-3:
The measurement position of temperature The measurement position of heat sink flatness

Temperature sensor position

1

' TR

Tc measurement position

Unit: mm
SIDEVIEW TOPVIEW

Note

*16 : Fig.1-3 shows the measurement position of heat sink flatness.

FM6M01943
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KA/ Fuji Electric Innovating Energy Technology
6MBP50XTAO65-50 IGBT Modules

Recommended Operation Conditions (Note*20)

Description Symbol min. typ. max. Unit
DC Bus Voltage Voc 0 300 400 V
High-side Bias Voltage for IGBT gate driving VB 13.0 15.0 18.5 V
High-side Supply Voltage Veen 13.5 15.0 16.5 V
Low-side Supply Voltage Vool 13.5 15.0 16.5 V
Control Supply variation AaVe -1 ) 1 v/
(Under switching Condition) AVee -1 - 1 Hs
Input signal voltage Vin 0 - 5
Voltage for current sensing Visc 0 - 5 V
Potential difference between COM and N Veon & 5 ) 5 vV
(including surge) -
Dead time for preventing arm-short (T:<125°C) Ibeap 22 - - us
Qutput current (Note *17) Io - - 50 A rms
Minimum input pulse width PWion) 1.5 ) ) ns
(Note *18,*19) PWiom 08 - - s
PWM Input frequency fowm - - 20 kHz
Operating Virtual Junction Temperature Tuiop -30 - 150 °C
&ao;atzsizt??ce value between CFO and COM Cro 1 22 ) nF

Note
17 Vpc=300V, Veenn=Veo =Va»=15V, PF=0.8, Sinusoidal PWM, 3phase modulation,
T,=150°C ,T.=100°C , foyyy=5kHz, f5=200Hz, Ks=0.9
*18 . In the pulse width of 1.5us, the loss of IGBT increases for the saturation operation.
To reduce the loss of IGBT, please enlarge the pulse width more than the switching time of IGBT.
*19:. This IPM module might response according to input signal pulse even when the input signal pulse
width is less than PWynyand PWiyor, -

*20: Recommended operating conditions are conditions for guaranteeing that the product operates
normally. If it is used beyond this condition, operation and reliability may be adversely affected.
21 It is recommended to use low leakage current ceramic capacitor such as Murata Manufacturing

RCER 71H series.

FM6M01943
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JF= Fuji Electric
6MBP50XTA065-50

Innovating Energy Technology

IGBT Modules
Package Outline dimensions (T .=25°C)
Solder Plating
A:254+03
B:5.08:03 N
Qurze) 3 s 3691 smoez
I N O R R A | Insulated Metal Substrate
BaBRARARARRA HNote 1
. i
< o~
H g
p )
;: H H
. ' on H
DETAIL A DETAIL B
35.7=£0.3 35.7£0.3
T
” bzilzﬁiciciﬁli1 Unit-mm
[ IR
) 3 9 Pin Pin Pin [ Pin [ Pin | Pin
‘I 0 = “ H No Name No. | Name | No. | Name
| | | 7 2 | IN(HU) 21 | VSC 32 | N(W)
: 3 [ VCCHU) | 23 [vcCL 33 | N(V)
LSRR o NN o WY WY AN
Tag vy vy vy EREEEEEREEE 5 VB(U) 24 [ COM 34 | N(U)
6 VS(U) 25 | TEMP 35 | W
8 IN(HV) 26 [ 1S 36 |V
9 VCCH(V) 27 [ CFO 37 [ U
11 | VB(V) 28 | VFO 38 | P
12 | VS(V) 29 [ IN(LU)
14 | IN(HW) 30 | IN(LV)
15 | VCCH(W) | 31 IN(LVW)
16 | COM
18 | VB(W)
19 | VS(W)
Note.1
The IMS (Insulated Metal Substrate) is deliberately protruded to improve the thermal conductivity
between IMS and heat-sink.
Note.2
Thickness from the package surface to the back side including the IMS.
FM6M01943
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Marking

BER RA RA RA

[ &

Trademark Type Name

A f.AAARRARARA
- |

A 6MBP50XTA
065-50

Y
) €\ Year Code(0 to 9)

Products Code

Country of Origin mark

““(Blank) : Japan
P : Philippines

Note

P 030001

M
\ Month Code

(1to 9 and O,N,D)

=

o=

DATE CODE & Serialnumber ~ 22t2Matrix

YMNNNN

Y :Year(0to 9)

M : Month (1 to 9 and O,N,D)
NNNN : Serial number

Product code A, means current ratings , and “A” is marked.

Product code A; means variations , and “A” is marked.

FM6M01943
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KA/ Fuji Electric Innovating Energy Technology
6MBP50XTA065-50 IGBT Modules

An example of application circuit.

Fig. shows an example of an application circuit.

COM) o)
{7 N N Ve L
Cli = wg Vo outH— L BuS
+-{ovo ra
L ey [ voltage
el ngDll—qz v (positive)
E INCHV) N Ve
o ooV Voo oUT| }N%
E g $— GND ! M
E VBY) [
C% C== ZSZDl VS(V) 1 Ad
= T
: INCHW) IN B %
el MocHW) Vee  OUT| |
ciLt ! Bulk
+5V coM w .
vee e g = ™ capacitor
{5} VBW)
MPU 10kQ C%Cé ZSZDll“i: v
: VSC
Ttz RSC| (G
1sv— zm K | e e
GND T ClFl frafcon aND |
= Uour i
™ : TEMP. TEMP »_ﬁ% B
50 I . s . T B> = us
R2 o @ cro %2 cro VO 4}?& voltage
T |—olweo 1 Wb (negative)
n 128 VFo 1 33f
! g M) ™ <B>
— INLY) Wourl }
L3 VIN
o . N [ B> \
<A> Long wiring hgre _mig.ht
cause short circuit failure
*Wiring Inductance
Long GND wiring here should be less than
might generate noise to 10nH.
input and cause IGBT
malfunction.
<Note>
1 Input signal for drive is High-Active. There is a pull-down resistor built in the IC input circuit To prevent malfunction, the wiring of each
input should be as short as possible. When using R-C coupling circuit, make sure the input signal level meetthe turn-on and turn-off
threshold voltage.

2 By the function of the HVIC, it is possible of the direct coupling to microprocessor (MPU) without any photo-coupler or pulse-
transformer isolation.

3 VVFO output is open draintype_ It should be pulled up to the positive side of a 5V power supply by a resistor of about 10ke2.

4. To prevent erroneous protection, the wiring of (A), (B) should be as short as possible.

5 The ime constant R2-C2 of the protection circuit should be selected approximately 1. 1us.

Over current (OC) shutdown tme might vary due to the wiring pattern. Tight tolerance, temp-compensated type is recommended for
R2,C2.

6. Al capacitors should be mounted as close to the terminals of the IPM as possible. (G1, G4 - narrow temperature drift, higher frequency
and DC bias characteristic ceramic type are recommended, and C3, C5: narrow temperature drift, higher frequency and electrolytic
ype )

T To prevent surge destruction, the wiring between the snubber capacitor and the P terminal, Ns node should be as short as possible.

Generally a 0.1pto 0.22uF snubber capacitor (C6) between the P terminal and Ns node is recommended.
8. Two COM terminals (16 & 24 pin) are not connected inside the IPM, it must be both connectedto the signal GND outside.
tt is recommended to insert a zener-diode (22V) between each pair of control supply terminals to prevent surge destruction.

10. ff signal GND is connected to power GND by broad pattern, it may cause malfunction by power GND fluctuation. It is recommended to
connectsignal GND and power GND at only a point

11 Forsenseresistor - Rye, It should be pull down with 24 € or more to COM terminal, and the variation within 1% (including temperature
characteristics), low inductance type is recommended. And the over 1/8W recommended, butit is necessary to evaluate in your real
system finally.

12, Error signal output width(t-,) can be set by the capacitor between CFOterminal and COM terminal. Ceg(typ.) = teq X (9.1 x 10-%) (F)

13 When using an external shunt resistor for over current protection, use a chip-type shunt resistor with low inductance Do notuse a
shunt resistor with a large inductance, such as a cement resistor.

FM6M01943
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Operation sequence

Fig.2-1 Switching waveforms

. y 10%
an an
I & | 1 =< )
o b et
Eyion) L e | | e
= —Z"I |
fon et 1

IPM i P
Ve Vbotteqminal) .
- KE i Vootsigesermiva *Vocterminalyr Ybc(surge,terminany @re applied
1 1 between
% v P-N(U),P-N(V),P-N(W) at the lead stopper.
] K}> Veeesn
| * Vce(ehipy 1S Collector-Emitter voltage
,,,,,,,,,,,,,, ; NU of internal IGBT chip.
[IGBT turn-off] [FWD recovery]

e A

VDC(Surge,terminaI)

VDC(terminaI)

VDC(terminaI)

Vie(chip) Ve (ehip)

FM6M01943
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KA/ Fuji Electric Innovating Energy Technology
6MBP50XTAO65-50 IGBT Modules

Fig.2-3 Operation sequence of Over current protection

(]

|

]

Lower side arm '
Input signal  _ ¥ _______ HHEH

I

]

—-——f—-—— = -
|
|
|
|
|
|
|
|
|
|
T
|
|
|
|
|
|
|
|
|

=

L e o s L —— . — — o —
: : :OC det?cted
[} [} I ]
| | |
] ] ]
: L
VFO outputvoltage 4 giiii: oy | .
| | i i i
) ] | | |
<t1> t2 3 t4

Operation sequence of Over Current protection

<t1>: IS input voltage does not exceed Vigqen, while the collector current of the lower side IGBT is under the
normal operation.

t2 . When IS input voltage exceeds Vg, the OC is detected.

t3 : The fault output VFO is activated and all lower side IGBT shut down simultaneously after the over
current protection delay time fys). Inherently there is dead time of LVIC in ;).

t4 . After the fault output pulse width f-o, the OC is reset. Then next input signal is activated.

FM6M01943
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KA/ Fuji Electric Innovating Energy Technology
6MBP50XTAO65-50 IGBT Modules

Fig.2-4 Operation sequence of Vea Under voltage protection (lower side arm)

Input signal

_—— = e T — e
1 1 1
Lower side IGBT E(L:JJe\'/tecte J E i E
Collector Current bises ! | :
: . M_[\/‘ . M
1 1 1 1 1
- 1 - 1 I 1 - - ; 1 - -
; fiis i i I
VFO : : : 1 1 1
: . : .’
i
i
1
i tro 1
: (min.) o
1
<1> <2> <3> <4>

Operation sequence of VccL Under Voltage protection (lower side arm)

When Vce is under 4V, UV and fault output are not activated.

<1> When VccL is under Vccuon, all lower side IGBTs are OFF state.
After Vel rises Vecion, the fault output VFO is released (high level).
And the LVIC starts to operate, then next input is activated.

<2> The fault output VFO is activated when VccL falls below Vcciorr), and all lower side IGBT
remains OFF state.
When the voltage drop time is less than f=5(min.), the fault output pulse width is generated
t=o(min.) and all lower side IGBTs are OFF state in spite of input signal condition during that
time.

<3> UV is reset after fro when Vcol exceeds Vecion) and the fault output VFO is reset
simultaneously.
And the LVIC starts to operate, then next input is activated.

<4> \When the voltage drop time is more than fro, the fault output pulse width is generated and all
lower side IGBTs are OFF state in spite of input signal condition during the same time.

FM6MO01943
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Fig.2-5 Operation sequence of Vi Under voltage protection (upper side arm)

Input signal . .
| | |
SRR N N S IS N G ) G O S
Veenon _:_ Vecrorn :\'— _l_VCT
- _Ujl/_de_teiteij ——————————————— —i —— —ggiected P— —i— ———————————

Upper side IGBT i

Collector CurrentM M__M M

Vo (Note

PGPS e S
N
N
~

<1> <2> <3>

Operation sequence of VM3 Under Voltage protection (upper side arm)

<1> When VccHy, VecHyy or VecHowy are under VecHon), the corresponding upper side IGBTs are
OFF state. After Vcer), VecHvy or VecHw) exceed VecHon), the corresponding upper side
IGBTs start to operate. Then next input is activated.
The fault output VFO is constant (high level) not to depend on VccH. (Note*22)

<2> After Vcenw), Vechy or VecHw) fall below Vechiorr), the corresponding upper side IGBTs remain
OFF state. But the fault output VFO keeps high level.

<3> The HVIC starts to operate after UV is reset, then next input is activated.

Note *22 : The fault output is not given HVIC bias conditions.

FM6MO01943
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Fig.2-6 Operation sequence of Vg, Under voltage protection (upper side arm)

Input signal

Upper side IGBT
Collector Current

T MM

1

1

i
Vo (Note *22)

1

: High-level :
: (no fault output) :
_____ e e
1 1 1
1 1 1
I/ \I/ ‘\.I N
= - K = ! -
<1> <2> <3>

Operation sequence of Vg M4 Under voltage protection (upper side arm)

<1> When Vi), VBv) or Vew) are under Vg, the corresponding upper side IGBTs are OFF state.
After Vi), Ve or Vew) exceed Vgon), the corresponding upper side IGBTSs start to operate.
Then next input is activated.
The fault output VFO is constant (high level) not to depend on Vj+. (Note*22)

<2> After Vi), Ve or Vew) fall below Vgorr), the corresponding upper side IGBTs remain OFF state.
But the fault output VFO keeps high level.

<3> The HVIC starts to operate after UV is reset, then next input is activated.

FM6M01943
15 2020/8



KA/ Fuji Electric Innovating Energy Technology
6MBP50XTA065-50 IGBT Modules

Warnings

This Catalog contains the product specifications, characteristics, data, materials, and structures as of 8/2020.
The contents are subject to change without notice for specification changes or other reasons. When using a product listed
in this Catalog, be sure to obtain the latest specifications.

All applications described in this Catalog exemplify the use of Fuji's products for your reference only. No right or license,
either express or implied, under any patent, copyright, trade secret or other intellectual property right owned by Fuji Electric
Co., Ltd. is (or shall be deemed) granted. Fuji Electric Co., Ltd. makes no representation or warranty, whether express or
implied, relating to the infringement or alleged infringement of other's intellectual property rights which may arise from the
use of the applications described herein.

Although Fuiji Electric Co., Ltd. is enhancing product quality and reliability, a small percentage of semiconductor products
may become faulty. When using Fuji Electric semiconductor products in your equipment, you are requested to take adequate
safety measures to prevent the equipment from causing a physical injury, fire, or other problem if any of the products become
faulty. It is recommended to make your design fail-safe, flame retardant, and free of malfunction.

The products introduced in this Catalog are intended for use in the following electronic and electrical equipment which has
normal reliability requirements.
-Computers -OA equipment -Communications equipment (terminal devices) -Measurement equipment
-Machine tools -Audiovisual equipment -Electrical home appliances -Personal equipment -Industrial robots etc.

If you need to use a product in this Catalog for equipment requiring higher reliability than normal, such as for the equipment
listed below, it is imperative to contact Fuji Electric Co., Ltd. to obtain prior approval. When using these products for such
equipment, take adequate measures such as a backup system to prevent the equipment from malfunctioning even if a Fuji's
product incorporated in the equipment becomes faulty.

-Transportation equipment (mounted on cars and ships) -Trunk communications equipment
- Traffic-signal control equipment -Gas leakage detectors with an auto-shut-off feature
-Emergency equipment for responding to disasters and anti-burglary devices -Safety devices -Medical equipment

Do not use products in this Catalog for the equipment requiring strict reliability such as the following and equivalents to
strategic equipment (without limitation).
-Space equipment -Aeronautic equipment -Nuclear control equipment -Submarine repeater equipment

Copyright (c)1996-2020 by Fuji Electric Co., Ltd. All rights reserved.
No part of this Catalog may be reproduced in any form or by any means without the express permission of Fuji Electric Co., Ltd.

If you have any question about any portion in this Catalog, ask Fuji Electric Co., Ltd. or its sales agents before using the
product. Neither Fuji Electric Co., Ltd. nor its agents shall be liable for any injury caused by any use of the products not in
accordance with instructions set forth herein.
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