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MTM-1/2B2IC0450F12INKB

MODULAR IGBT POWER STACKS SERIES

PRELIMINARY TECHNICAL INFORMATION

Features
- EconoDUAL™3 IGBT4
1/2B2I1C module topology

- Capacitor bank included
Driver included

- Current sensor included
Forced air heatsink
Modular and compact design

Typlcal applications
Renewable energies
- AC inverter drives

- Traction
Elevators
Industrial drives
UPS
Topology
VDC +&- = 0 VDC +
% p— AC OUT
T2
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user control
interface

POWER STACK GENERAL CHARACTERISTICS

Symbol Conditions Min Typ Max Units
System
Voaink Working as DC/AC converter inverter 800 Ve
|OUT jsw_=5 kHz, TA=_35°C T.<125"C T,,<90°C 240 ARMS
£,5=50 Hz, PF=0.85, m=0.94, V. =
g -40 70 °C
T, -20 35 70 °C
soma 50 Hz @1min 4000 Vi
IGBT FF450R12ME4 (Infineon)
Vs T,=25°C 1200 \
| T,=25°C, T, =175°C 675 A
¢ 7,=100°C, T, =175°C 450 A
viop under switching conditions -40 150 °C
Diode
Viau T,725°C 1200 Vv
I 450 A
viop under switching conditions -40 150 °C
Driver 2SP0115T (Power Integrations)
Vs Driver supply voltage 15 16 \Y
Vi, Input signal voltage (high) 15 \%
Viuss Isolation between secondaries 4000 Vv
Viups Isolation primary to secondary 5000 V
1 Switching frequency 5 kHz
Only 15 V logic supported.
Capacitor bank
C, Nominal capacity 840 uF
Cy oL Capacity tolerance 10 %
Ve max Maximum nominal capacitor voltage 1100 Vie

Current sensor

HO 200-S/SP33-1106 (LEM)

lon Nominal current 200 A

low Primary current measuring range -500 500 A
Gy, Theoretical sensivity (460 mV @ lpn) 2.3 mV/A
Vo Output voltage range @ |, 115 1.15 Vv
Heatsink SV-8214JH4-RG42080L12/245AFR
Vg Fan supply voltage (forced air) 24 Ve
Rima Thermal resistance to ambient 0.08 KIW
Ty Thermal switch temperature NC 90 +5 °C

Rectificadores Guasch, S.A.U. reserves the right to change limits, test conditions and
dimensions given in this data sheet at any time without previous notice.
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POWER MODULE CHARACTERISTICS

IGBT STATIC CHARACTERISTICS

Symbol Parameter Test Conditions Min Typ Max Units

Vs  C-E Breakdown Voltage T,=25°C 1200 \
les  C-E Cut-Off Current Ve " Ve Ve =0V, T =25°C 3 mA
les  G-E Leakage Current Ve ™ Ve Ve =0V 400 nA

Veewn  G-E Threshold Voltage Ve =V L =9mMA 5.2 5.8 6.4 \%

Vv Collector to Emitter I.=450A,V =15V, T =25°C 175 21 \Y

CEGah  Saturation Voltage I,=450A,V =15V, T =125°C 2.0 \Y;

Table 1: IGBT part static characteristics FF450R12ME4.

IGBT DYNAMIC CHARACTERISTICS

Symbol Parameter Test Conditions Min Typ Max Units
C.. InputCapacite'mce V_=25V.V_=0V 28.0 nF
C,.. OutputCapacitance ce cE nF
Cs Reverse Transfer Capacitance =1 Mz 1.55 nF
tion  Turn-On Delay Time 220 ns

t Rise Time Inductive load 70 ns
ten  Turn-Off Delay Time T,=125°C,R =130 580 ns

t, Fall Time V=600V, | =450A 110 ns
E,,  Turn-On Switching Loss V, =%15V 26 mJ
E,s  Turn-Off Switching Loss 55.5 mJ
E, Total Switching Loss 815 mJ
Q, Total Gate Charge 3.30 puC
Q,  Gate-Emitter Charge Ve =-15V..+15V uC
Q. Gate-Collector Charge uC

Table 2: IGBT part dynamic characteristics FF450R12ME4.

DIODE ELECTRICAL CHARACTERISTICS

Symbol Parameter Test Conditions Min Typ Max Units
| =450 A T =25°C 165 2.10
V . F v
. Diode Forward Voltage V_ =0V T,=125°C 165 \%
l...,  PeakReverse Recovery Current V=600V, [.=450A T =125°C 550 A
. Diode Reverse Recovery Charge Ve=t15V T,=125°C 92 uC
Err Diode Reverse Recovery Energy di/dt = 7000 A/us T,=125°C 48 .5 mJ

Table 3: Diode part electrical specifications FF450R12ME4.

IGBT MODULE THERMAL CHARACTERISTICS

Parameter Test Conditions
Rth, .o  Thermal Resistance (per IGBT) Junction-to-Case 0.066 °C/W
Rth..o Thermal Resistance (per IGBT) Case-to-Heatsink 0.03 °C/W
Rthyop  Thermal Resistance (per Diode) Junction-to-Case 0.10 °CMW
Rth o  Thermal Resistance(per Diode) Case-to-Heatsink 0.045 °C/W

Table 4: IGBT module thermal characteristics FF450R12ME4.

Note: All above data extracted from Infineon IGBT module data sheet, please refer to manufacturer’s website for its last updated
revision.

Rectificadores Guasch, S.A.U. reserves the right to change limits, test conditions and 222906 Rev.:2
dimensions given in this data sheet at any time without previous notice. h
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CAPACITOR BANK CHARACTERISTICS
CAPACITOR BANK TECHNICAL SPECIFICATIONS

Description Notes / Test conditions
C,or Total bank nominal capacitance 2x capacitors, parallel connection 840 uF
VDCfMAX Maximum rated voltage capacitor bank 1100 Voe
Vg Non-recurrent surge voltage capacitor bank 1650 \VJ
ESR Equivalent series resistance per capacitor; @1.0 kHz 2.2 mQ
tan(d) Dissipation factor per capacitor; @100 Hz, T,=20+5°C 2-104
lews Max RMS current per capacitor; @10 kHz, T.=45°C 40 A
Mounting position upright or horizontal
C, tolerance 10 %
TOID Operating Temperature T -40 85 °C

Table 5: Capacitor bank technical specifications.

Circuit diagram

VDC +0 O VDC +

VDC -0 O VDC -

Figure 1: Simplified capacitor bank circuit
diagram.

Warning note:

When charged at nominal voltage and then disconnected from DC power source the capacitor bank will be naturally
discharged after approximately 4 min (Vcgiomin < 2% x Vrarep). If @ shorter discharge time is needed an external discharge
resistor must be added.

ADDITIONAL CAPACITOR BANK MODULES

There are available additional capacitor bank modules compatible and ready to add to this power stack
module to increase its overall capacitance:

MTM-DCL00840MKP1100xxBA (840 uF / 1100 V)

Download here its data sheet

Rectificadores Guasch, S.A.U. reserves the right to change limits, test conditions and 222906 Rev.:2
dimensions given in this data sheet at any time without previous notice. h
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https://www.e-guasch.com/onlinedocs/catalogue/datasheets/power%20stacks/power%20modules/mt%20series/MTM/MTM-DCL00840MKP1100xxBA_i.pdf
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COOLING SYSTEM CHARACTERISTICS

HEATSINK TECHNICAL SPECIFICATION

Symbol Parameter Notes / Test conditions Min Typ Max Units
Rywua Nominal thermal resistance for large area heat distribution 0.08 KW
Cooling type Forced air convection
Fan configuration 2x series radial fan
Vioe Inputsupply voltage 12 24 27.6 Ve
lnoc  Inputsupply current per module 3167 mA
P,  Power consumption 76 w
Fan rated speed +10% 14000 rom
Q Air Flow Free air 222 md/h
P Static Air Pressure 1300 Pa
Noise Level per fan 71 dBA
Service life @40°C 50000 h

Data at T, = 25 °C, V = 24 V. and rated values, unless otherwise indicated

Table 6: Cooling system technical specifications.

POWER CONNECTIONS

NEGATIVE TERMINAL

AC CONNECTION DETAIL

AC TERMINAL OUT

POSITIVE TERMINAL

NEGATIVE TERMINAL

POSITIVE TERMINAL

DC-LINK CONNECTION DETAIL

TERMINAL CONNECTIONS

DC-Link terminals: 4x M4 threaded and 4x @J4.5 mm, for M4 terminal thightening (on each converter side).
Torque 1.1 Nm.

AC Output terminal: 1x @6.5 mm, for M6 terminal thightening. Torque 4 Nm.

Rectificadores Guasch, S.A.U. reserves the right to change limits, test conditions and 222906 Rev.:2
dimensions given in this data sheet at any time without previous notice. h
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MAIN POWER SUPPLY AND SIGNAL INTERFACE CONNECTIONS

J1 PINOUT

pin ____ Functon_____ MlPn __ ____ Functon |
1 VREF Current sense external voltage reference 2 OCD Over current detection output signal®
3 VOUT Current sense output signal® 4 NC  Not connected
5 GND2 Current sensor GND 6 UC  Current sensor +UC pow er supply®
7 TH1  Thermal switch A 8 TH2  Thermal switch B
9 VDD +15V  supply voltage® 10 GND  Ground terminal for supply and logic signals
11 VDD +15 V. supply voltage® 12 GND  Ground terminal for supply and logic signals
13 VDD +15V,_supply voltage® 14 GND  Ground terminal for supply and logic signals
15 SO2  Status output channel 2, TOP IGBT®@ 16 GND  Ground terminal for supply and logic signals
17 INB  Input logic signal for sw itching TOP IGBT® 18 GND  Ground terminal for supply and logic signals
19 SO1  Status output channel 1, BOT IGBT® 20 GND  Ground terminal for supply and logic signals
21 INA  Input logic signal for switching BOT IGBT® 22 GND  Ground terminal for supply and logic signals
23 MOD Mode selection (direct/half-bridge)@ 24 NTC1 IGBT NTC®
25 NC  Not connected 26 NTC2 IGBTNTC®

(1): Direct connections to electrical interface of LEM HO series current sensor. By default the mounted current sensor type is HO xxx-
S/SP33-1106 (LEM). See its nominal current and mounted reference on this data sheet’s first page. Please read current transducer's
technical documentation for more information.
(2): Direct connections to electrical interface of Power Integrations driver 2SP0115T2Cx-17. Please read driver's technical
documentation for more information.
By default dead time is internally configured to 3 us +20%. If other dead time or higher timing precisions are required direct mode
should be used and dead time generated externally.
(3): Direct connection to IGBT module internal NTC. Please see IGBT module's datasheet for NTC parametrization and characteristics.

J2 & J3 PINOUT

1 GND Fan GND supply
2 NC Not connected
3 24\ Fan pow er supply +24 VDC

Note: /n case of multiple stacks, when only one is supplied (fans) and the rest jumpered through J2 and J3 please take into account
that the maximum current per pole for J2 and J3 connectors is 15A .

Connector types:

J1 : Quickie™ series, 71918-126LF, AMPHENOL FCI. 26 pos. Dual Vertical.

/\/ - PIN POSITION INDICATION:

J2 & J3: COM series, COM030P5,SAURO. 3 pos, 5.08 mm pitch. With plugs. Cable wire section: 30...12 AWG (0.05...2.5 mm?).

Rectificadores Guasch, S.A.U. reserves the right to change limits, test conditions and 222906 Rev.:2
dimensions given in this data sheet at any time without previous notice. h

5



[COMPONENTES |
Y ELECTRONICA
MTM-1/2B2IC0450F 12INKB [DE POTENCIA |

PERFORMANCE CURVES
Module working as a single branch on a three-phase inverter power stack.

150

125 /
100
5}
e, 2 kHz
=
g 75 —— 5kHz
= / — 10kHz
50
25
% 50 100 150 200 250 300
IOUT [ARMS]
Condition Symbol Value Units
Ambient temperature T, 35 °C
DC-Link voltage Voeunk 600 \Y
Modulation index m 1
Load power factor PF 0.85
Output frequency four 50 Hz

STACK MOUNTING CONSIDERATIONS

This series of IGBT power converters are designed to be easily stackable in order to implement various converter
topologies, parallelled, interleaved operation or redundant working. Please read MTM-1/2B2IC brochure for more
information regarding the available options of this IGBT power stacks series.

It is necessary a minimum distance of 100 mm with regard to the envelope. The free air circulation should be guaranteed
avoiding external nearby heat sources from the assembly.

100

100

The power stack must be mounted in upright or horizontal position and tightened to a plane surface providing a correct
heatsink fin air canalization and an optimal heatsink thermal performance, other mounting positions must be avoided.
When operating on final industrial application it is advisable to consider a safety margin with regards the maximum
working current, we recommend a margin of the 20%.

For critical cases (24 hours work, repetitive overloads, high ambient temperature...), safety margins of 30% to 50% are
used.

Rectificadores Guasch, S.A.U. reserves the right to change limits, test conditions and 222906 Rev.:2
dimensions given in this data sheet at any time without previous notice. h
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https://www.e-guasch.com/onlinedocs/catalogue/datasheets/power%20stacks/power%20modules/mt%20series/MTM/MTM-1_2B2IC.pdf
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MECHANICAL DIMENSIONS
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71,00 All dimensions in mm
Dimension Typ Units

Length 455 mm

Height 340 mm

Width 112 mm

Weight 9.4 kg

Rectificadores Guasch, S.A.U. reserves the right to change limits, test conditions and 222906 Rev.:2

dimensions given in this data sheet at any time without previous notice.
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= ANOTACIONES EN LA HOJA DE ESPECIFICACIONES:
RECTIFICADORES GUASCH, S.A.U. utiliza la siguiente anotacion para identificar el estado del producto, en el lado izquierdo de la

primera pagina:

Preliminary Technical Information: El producto se encuentra en proceso de disefio y desarrollo. La informacion presenta los datos del
producto pero algunas caracteristicas pueden cambiar.

Advance technical information: El producto se encuentra totalmente disefiado y las caracteristicas se refieren a la fabricacion en
serie.

Sin anotacioén: Los parametros del producto estan fijados y se suministra de acuerdo con las especificaciones publicadas.

Los datos indicados en esta publicacion corresponden a especificaciones de producto, queda exlcuida cualquier garantia expresa o implicita sobre sus propiedades o su aplicacion,
asi como cualquier responsabilidad sobre dafios directos o indirectos producidos por los materiales o resultantes de su aplicaciéon. La empresa se reserva el derecho de realizar
cambios en las especificaciones de los productos sin previo aviso. La informacién respecto a métodos de uso y aplicaciones se indica s6lo como guia y no constituye garantia
alguna de funcionamiento satisfactorio en un determinado equipo o aplicacion. Es responsabilidad del usuario determinar la idoneidad del producto para su aplicacion utilizando la
informacion disponible y asegurarse de que la misma esta actualizada.

Cualquier nombre de producto o marca usada en esta publicacion corresponde a marcas depositadas, marcas registradas o nombres protegidos por sus respectivos propietarios.

=z DATASHEET ANNOTATIONS:
RECTIFICADORES GUASCH, S.A.U. annotate datasheets in the left corner of the front page, to indicate product status:

Preliminary Technical Information: The product is in design and development. The datasheet represents the product as it is
understood but details may change.

Advance Technical Information: The product design is complete and final characterisation for volume production is well in hand.

No Annotation: The product parameters are fixed and the product is available to datasheet specification.

The technical data are to specify components, not to guarantee their properties.No warranty or guarantee expressed or implied is made regarding delivery or performance. The
Company reserves the right to alter without prior notice the specification of any product. Information concerning possible methods of use is provided as a guide only and does not
constitute any guarantee that such methods of use will be satisfactory in a specific piece of equipment. It is the user’s responsibility to fully determine the performance and suitability
of any equipment using such information and to ensure that any publication or data used is up to date.

All brand names and product names used in this publication are trademarks, registered trademarks or trade names of their respective owners.

© RECTIFICADORES GUASCH, S.A.U.
DOCUMENTACION TECNICA, TECHNICAL DOCUMENTATION
PRODUCIDO EN ESPANA, PRODUCED IN SPAIN
PROHIBIDA SU VENTA, NOT FOR SALE

Your Needs, Our Solutions

Rectificadores Guasch, S.A.U. reserves the right to change limits, test conditions and 222906 Rev.:2
dimensions given in this data sheet at any time without previous notice. h
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