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Without the written acceptance of the manufacturer no part stated in this document is
allowed to be reproduced or passed on to others, neither on electronic means nor
mechanically, i.e., photocopying process, recording or by using any system for storing or
retrieving of information.

The contents of this document are valid from the time of the issue date. The manufacturer
reserves the right for alterations in line with the relevant technical further development of the
system without notice.

ConverterTec reserves the right to update any portion of this publication at any time. Information
provided by ConverterTec is believed to be correct and reliable. However, ConverterTec assumes no
responsibility unless otherwise expressly undertaken.

© ConverterTec, all rights reserved
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1. Technology overview

Flexi | X technology allows parallel operation of different types of power stacks within
one system. It enables replacement of a single stack with our proprietary Service stack™. It
does not incorporate a Master/Slave topology, which increases flexibility. P57 main control
board (MCB) is the core of the Flexi | X technology.

1.1. General system block diagram

1.2. P57 component blocks
1.2.1. P57 Manual stack type selection

Power supply
Fiber optics, MSC

Channel 2, LSC Channel 2, MSC

Channel 1, LSC Channel 1, MSC

90q 89ep8IUI OS]
3001q @0BUAIUI IS

Feedback (FB), LSC Feedback (FB), MSC

Channel 3, LSC
Channel 3, MSC

Power GOOD indicator
Stack type selection
Configuration and .
indication block | System type selection
Channels Enable/Dissable
Channels Enable/Dissable indicators

Error code indicator

*Supported power stack types:
ConverterTec Service stack™ / Infineon ModSTACK™.
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1.2.2. P57 Automatic stack type detection

Power supply
Fiber optics, MSC

Fiber optics, LSC

Channel 2, LSC Channel 2, MSC

Channel 1, LSC Channel 1, MSC

901q 3depdul IS

Feedback (FB), LSC Feedback (FB), MSC

Channel 3, LSC Channel 3, MSC

Power GOOD indicator

System type selection
Configuration and i P
indication block Channels Auto detection
Stack type detection indicators

Error code indicator

*Supported power stack types:
ConverterTec Service stack™ / Infineon ModSTACK™ / Semikron RAC™.

**P57 Automatic stack type detection supersedes P57 Manual stack type selection.
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2. Specification
2.1. Electrical parameters

Min Nominal Max Unit
Supply voltage 24 27.5 30 VDC
Supply current - - 6 A
Operating ambient temperature -5 - +60 °C

2.2.Interfaces
2.2.1. LSC interface block

Converter
Power stack D-SUB 25 female 3
LSC Control D-SUB 25 male 1 pCs.
Control Fiber optic 11
22.1.1 Fiber optics

# Phase S,[;?;:I Function

1 Input Drive signal, TOP side

2 L1 Qutput Phase error

3 Input Drive signal, BOT side

4 Input Drive signal, TOP side

5 L2 Qutput Phase error

6 Input Drive signal, BOT side

7 Input Drive signal, TOP side

8 L3 Output Phase error

9 Input Drive signal, BOT side

10 - QOutput Over temperature error

11 - Output Current asymmetry error

2.2.2. MSC interface block

Converter

Power stack D-SUB 25 female 3
MSC Control D-SUB 25 male 1 pCS.
Control Fiber optic 11
2221 Fiber optics

# Phase Sﬁ{;?;:' Function

1 Drive signal, TOP side

2 U Qutput Phase error

3 Input Drive signal, BOT side

4 Input Drive signal, TOP side

5 \" Output Phase error

6 Input Drive signal, BOT side

7 Input Drive signal, TOP side

8 w Output Phase error

9 Input Drive signal, BOT side

10 - QOutput Over temperature error

11 - QOutput Current asymmetry error

*TOP corresponds to High(+) side switch. BOT corresponds to Low(-) side switch.
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3. Configuration

P57 MCB allows parallel operation of up to 3 power stacks. Each stack is being
connected to one of the 3 available channels. The configuration block controls
simultaneously LSC and MSC side of each channel.

(!) Changes in configuration must be made when the board is not powered.

3.1. Manual stack type selection

Channel 3 (CH3)
Channel 2 (CH2)
Channel 1 (CH1)

(R P e A
Stack type selection i |§lSF i
' Vv

[AE N [ L

: ON I
i |
el R | n n bFF |

' |

| I e

Channel Enable/Disable | SRR [
indicators L ___—_°2_ 4 __‘——______/

\ System type selection

3.1.1. Stack type selection

Each channel has two options, controlled by 2-position switch. Depending of the type
of the power stack being connected to the channel, the switch must be moved to the proper
position:

e AINF - Infineon ModSTACK™
e VSS — Service stack™

3.1.2. Channel Enable/Disable

Each channel can be switched ON or OFF, depending from the number of channels
used in the system. To each ON/OFF switch there is a corresponding LED indicator, which
will show the current state of the channel.

e AON-Channel is ON and the LED indicator will light in green @
e VYOFF- Channel is OFF and the LED indicator will light in red @

(!) All unused channels must be switched off.

3.1.3. System type selection

The type of the system must be configured correctly to ensure proper operation. The
system type selection switch must be moved to the corresponding position:

e 4x3 - For systems of CW200xRP8.x family.
e Xx2P — For systems of CW150xRP8.x family.
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3.2. Automatic stack type detection

Channel 3 (CH3)
Channel 2 (CH2)
Channel 1 (CH1)

| |

| AUTO !

Channel Auto/Off | | | | OFF '
| 1 1 1 \ 4 :

Channel Detection [ —_—_—_—_—_:7—_—_—_—}_—_ '___E-__________________'I
indicators l\__ - - 1“0 _____1

\ System type selection

3.2.1. Automatic channel detection

Each channel can detect automatically the connected stack type. The 2-position
switch can be switched to AUTO or OFF. To each switch there is a corresponding LED
indicator, which will show one of the following options shown below.

e AAUTO - Channel is set to automatic detection and the LED indicator will
light in the following according to the connected stack type:
- @ Service stack™ as green.
- ModSTACK™ as yellow.
- @ Semikron RAC™ 313/314 as blue.
- @ Semikron RAC™ 310/311S as magenta.
- @ Channel left unconnected as red.

e VYOFF- Channel is OFF and the LED indicator will light in red . This position
is used for derating purposes. It will power on the power stack when
connected, but with disabled driving signals.

In standard operation all channels should be left in AUTO. If a channel is not used, it will
automatically detect the unused channel when there is no power stack connected to it.

(!) All used channels must be switched to AUTO.
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(!)When P57 board is used in a Semikron™ system, a jumper setting needs to
be performed.

Flesqi / X

3.2.2. System type selection

The type of the system must be configured correctly to ensure proper operation. The
system type selection switch must be moved to the corresponding position:

e «x3 - For systems of:
CW200xRP8.x(ModSTACK™), CW2000RP4.x(Semikron RAC™) family

e Xx2p — For systems of:
CW150xRP8.x(ModSTACK™), CW150xXXx.x(Semikron RAC™) family.
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4. Functionalities

4.1. Power supply monitoring

The power good (or PGOOD) LED will be illuminated according to voltage level of the
power supply line (refer to “P57 component blocks” for the position of PGOOD LED). The
power supply monitoring is only for indication purposes. It will not trigger any events or
change the behavior of the system.

Low power supply voltage might cause sporadic failures or other unusual behavior of
the system, caused by insufficient power supply of the power stacks.

Nominal system

power supply *Threshold LED state
Power supply is in the
acceptable range >24.8VDC green @
Power supply is NOT in 27.5VDC 04.8VDC oda
the acceptable range <&t

*Voltage level at the board power supply connector. (The voltage level, measured on the terminals of the power
supply unit will differ from the level, measured on the board)

4.2. Error monitoring

To ease the troubleshooting efforts, the error code indicator will provide a numeric
code when a power stack error is triggered (refer to “P57 component blocks” for the position
of the error code indicator). When unexpected shutdown occurs, multiple events can be
registered, but only the first one will be displayed. The error codes have to be interpreted
according to the type of the power stack connected to the corresponding channel.
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4.2.1. Service stack™ / Semikron RAC™ error list

E:;r;: Channel Converter Phase ‘ Error description ‘
10 Phase error
11 CH1 LSC L1 Over temperature error
12 CHA1 LSC L2 Phase error
13 CHA1 LSC L2 Over temperature error
14 CHA1 LSC L3 Phase error
15 CH1 LSC L3 Over temperature error
20 CHA1 MSC U Phase error
21 CHA1 MSC U Over temperature error
CHA1 MSC \ Phase error
CHA1 MSC \ Over temperature error
CH1 MSC W Phase error
CHA1 MSC W Over temperature error
CH2 LSC L1 Phase error
CH2 LSC L1 Over temperature error
CH2 LSC L2 Phase error
CH2 LSC L2 Over temperature error
CH2 LSC L3 Phase error
CH2 LSC L3 Over temperature error
CH2 MSC U Phase error
CH2 MSC U Over temperature error
CH2 MSC \ Phase error
CH2 MSC \ Over temperature error
CH2 MSC W Phase error
CH2 MSC W Over temperature error
CH3 LSC L1 Phase error
CH3 LSC L1 Over temperature error
CH3 LSC L2 Phase error
CH3 LSC L2 Over temperature error
CH3 LSC L3 Phase error
CH3 LSC L3 Over temperature error
CH3 MSC U Phase error
CH3 MSC U Over temperature error
CH3 MSC \ Phase error
CH3 MSC \ Over temperature error
CH3 MSC W Phase error
CH3 MSC W Over temperature error
- LSC - Current asymmetry
- MSC - Current asymmetry
CHA1 - - Configuration fault CHT1 is not properly configured
CH2 - - Configuration fault CH2 is not properly configured
CH3 - - Configuration fault CH3 is not properly configured
) . Two or more channels not properl
) ) ) Configuration fault configured. See LEDs for rr?org inf)érmation
) . Two or more channels not properl
) ) ) Configuration fault configured. See LEDs for rrﬁ)org inf)cl)rmation
) . Two or more channels not properl
) ) ) Configuration fault configured. See LEDs for n?org inf}cI)rmation
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4.2.2. Infineon ModSTACK™ error list

Phase error

11 CH1 LSC - Over temperature error L1, L2 or L3 over temperature error
12 CHA1 LSC L2 Phase error
13 CHA1 LSC L2 N/A
14 CHA1 LSC L3 Phase error
15 CH1 LSC } Overcurrent error Activated in combination with the
corresponding phase error
20 CHA1 MSC U Phase error
21 CHA1 MSC - Over temperature error U, V or W over temperature error
22 CHA1 MSC \ Phase error
23 CH1 MSC Vv N/A
24 CHA1 MSC W Phase error
o5 CH1 MSC W Overcurrent error Activated iq combination with the
corresponding phase error
30 CH2 LSC L1 Phase error
31 CH2 LSC - Over temperature error L1, L2 or L3 over temperature error
CH2 LSC L2 Phase error
CH2 LSC L2 N/A
CH2 LSC L3 Phase error
Activated in combination with the
CH2 LSC - Overcurrent error corresponding phase error
CH2 MSC U Phase error
CH2 MSC - Over temperature error U, V or W over temperature error
CH2 MSC \ Phase error
CH2 MSC \ N/A
CH2 MSC W Phase error
Activated in combination with the
CH2 MSC - Overcurrent error corresponding phase error
CH3 LSC L1 Phase error
CH3 LSC - Over temperature error L1, L2 or L3 over temperature error
CH3 LSC L2 Phase error
CH3 LSC L2 N/A
CH3 LSC L3 Phase error
Activated in combination with the
CH3 LSC - Overcurrent error corresponding phase error
CH3 MSC U Phase error
CH3 MSC - Over temperature error U, V or W over temperature error
CH3 MSC \ Phase error
CH3 MSC \ N/A
CH3 MSC W Phase error
Activated in combination with the
CH3 MSC - Overcurrent error corresponding phase error
- LSC - Current asymmetry error
- MSC - Current asymmetry error
CHA1 - - Configuration fault CHT1 is not properly configured
CH2 - - Configuration fault CH2 is not properly configured
CH3 - - Configuration fault CH3 is not properly configured
) . Two or more channels not properl
) ) ) Configuration fault configured. See LEDs for rr?org inf)érmation
) . Two or more channels not properl
) ) ) Configuration fault configured. See LEDs for rr?org inf}cleration
) . Two or more channels not properl
) ) ) Configuration fault configured. See LEDs for rr?org inf){)rmation
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5. Power stack interfaces

The connection interface between a power stack and P57 MCB is not direct.
Additional equipment is required to establish it. The following items were designed to be
used in conjunction with P57 MCB.

Power stack

type Kit reference Description
SDB-SS
Service stack™ 1-03053 (Distribution board
kit)
Infineon IB-30x
ModSTACK™ | 102817 (Interface kit)

Semikron RAC

313/314 [-01313 IB-SK

Semikron RAC

310/311s [-01310 IB-SK-ET

*Refer to the installation manual for more information.
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6. Document revision history

Date Version | Changes
February 2022 01 Initial release.
September .
5022 - Changesin 2.2, 4, 5.2.
February 2024 A Changesin1.2,3,4.1,4.2.1,4.2.2, 5.
June 2024 B Changesin 1.2, 2.2.
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