








POWER SUPPLIES

Each module requires a single 5V power supply for its
local gate drive circuit, plus an independent 12V supply
for the cooling fan. Recommended calbling strategies are
shown in Fig. 2-Fig. 4. They make use of either the X1 or
X11 connectors (Fig. 1), plus an independent cable for the
cooling fan. Typical power consumptions are <250 mA
@5V and <500 mA @12 V.

For a low of module count, a basic 2-pos MTAI00 connec-
tor can be used (Fig. 2). Prefer 22 AWG cable or larger for
minimum voltage drop along power supply lines.

— 2-pos MTAI00-type terminal, here.
— Convenient assembling tool, here.

Fig.2. 5V, direct connection.

With several modules per rack enclosure, a flat ribbon
cable is preferable (Fig. 3). Use all 5V supply lines (pins 1,
2,13, 14) to minimize voltage drop accross all modules.

— 14-pos flat IDC cable, here.
- 14-pos IDC female connector, here.

Fig. 3. 5V, daisy chaising.

For fan(s), computer accessories may be useful to simplify
the wiring. In most applications, a variable voltage source
(in order to adjust fan speed/ noise) is recommended.

— Y-type fan splitter, here.

Fig. 4. 12V, direct connection.

POWER CONNECTIONS

Each module possesses 4 power terminals, indicated by
terminals X5-X8 (Fig. 1). All terminals use M4 screws. Fig. 5
to Fig. 6 illustrate several connection variants. As a gene-
ral rule of thumb, imperix recommends not to exceed
4 A/mm? within all conductors. For systems intended for
longt-term usage, lower current densities may be advi-
sable. Recommended ring-type terminals are:

— M4 hole, 6mm?, circular-tubular, here.

— M5 hole, 10mm?, circular-tubular, here.

M5 hole, 16 mm?, circular-tubular, here.

Fig.5. Copper busbars.

Fig. 6. Direct wired connections.

OPTICAL GATING SIGNALS

The gate drive inputs for both semiconductors are direc-
tly available through X3 and X4 (Fig. 1). They correspond
to the high-side and low -side switches, respectively.

— Im pre-assembled fiber, here.
— 5m pre-assembled fiber, here.

By default, no special coding is required: light on sim-
ply implies that the switch is on and vice-versa. Alterna-
tive strategies (e.g. PWM/ enable signals) are possible.
Please consult with imperix support for assistance with
the re-programming of the CPLD.

MEASUREMENT OUTPUT

PowerTrench modules possess two sensors:

— A LEMLAH50-P sensors on the AC output current.
— A LEM LV25-P on the local DC link voltage.

Either of these sensors can be connected to the RJ45-
type output connector (X2). They can be used alterna-
tively by selecting the desired measurement through the
jumper placed in the X10 analog connector. The corres-
ponding positions are indicated in Fig. 7.



For both sensors, a 15V - power supply must be provi-
ded through the X2 connector according to the pinout
indicated in Table 1.

.

voltage sensor

ANALOG

current sensor

Fig.7. Jumper positions in order to route one of
the measurements to the analog output.

Pin Color Description

1 orange stripe +15V

2 orange solid

3 green stripe ov

4 blue solid Signal output/ current output
5 blue stripe N.A.

6 green solid ov

7 brown stripe -5V

8 brown solid

Table 1. Analog signal assignments (right to left when facing X2).

Both sensors provide non-differential current-type out-
put signals. As such, they are meant to be connected to
low impedance inputs, such as the 100 Q) single-ended
input mode of the BoomBox.

When used along with the BoomBox, the recommended
analog input configurations are indicated in Table 2. For
closed-loop control applications, estimations of the total
acquisition delays are provided in Table 3.

Sensor Sensitivity Recommended BoomBox config.
LEM LAH50-P  50mV/A - (1/20) Low-Z,G=2
LEM LV25-P 5.0mV/V - (1/200) Low-Z,G=4

Table 2. Recommended configuration of the BoomBox.

Sensor Sensor delay Filter delay Software delays

LEMLAH50-P  <0.5us (0to+45A)  on:40us ADC-to-FPGA: <2.7us
off: Ons FPGA-to-DSP: < 1.8us

LEM LV25-P <20us (0to360V) For all 16 channels

Table 3. Estimated acquisition delays using the BoomBox.

Recommended maximum values of the safety thresh-
olds are shown in Table 4. These values may be reduced
according to the desired operating conditions.

Sensor Example operating range BoomBox thresholds config.
LEMLAH50-P  [-60A; +60A] [-6.0V; +6.0V]
LEM LV25-P [0; +410V] [0.2V;+8.2V]

Table 4. Recommended safety thresholds.

COUPLING OF MODULES

Two modules can be associated using the X1 digital con-
nector (Fig. 1). This allows to share some signals across
both modules (fault, enable, gating signals, reset, etc.).

To do so, both CPLDs must be re-programmed with an
appropriate firmware. Please consult with imperix sup-
port for assistance with the re-programming of the CPLD.

SEMICONDUCTOR LOSSES

The semiconductor losses can be estimated from their
specific datasheet. The corresponding key parameters
are summarized on page 2.

— 600V IGBT MMIX 1X100 N60 B3HI (old device).
— 600V IGBT MMIX 1X200 N60 B3HI (new device).
— 1200V IGBT MMIX 1X200 N60O B3HI.

In order to avoid over-heating and the likely destruction
of the semiconductor switches, the total power losses
must be lower than the thermal design power (TDP) of
the heatsink (and fan), namely:

— Water-cooled variant: 250W
— Air-cooled variant: 120W

Warning:

As there is no on-board mechanism preventing the
overheating of the power semiconductors, it is crucial
to pay careful attention to the operating temperature
in case of operation close to the limits.

GALVANIC ISOLATION

The modules offer galvanic isolation of the power stage
with respect to the local control / gate drive section. All
components are consistent with isolation ratings ideally
suited for low-voltage systems.

Imperix recommends to maintain the gate drive section
grounded, while the complete power stage may remain
entirely floating. In such a case, no point of the power
stage of any module shall exceed the maximum work-
ing isolation voltage specified in the absolute maximum
ratings (1kV). Nevertheless, higher voltages can be toler-
ated during transients.

Regarding possible ways to use PowerTrench modules
in higher voltage applications (e.g. multilevel systems),
please consult with the imperix, as suitable solutions are
under development.

MECHANICAL ASSEMBLY

Imperix recommends to mount parallel modules at least
every 9 holes (45.7mm) for best cooling performance.
This way, up to 9 PowerTrench modules can be mounted
within a 19" rack enclosure.




EXTERNAL SENSORS AND ACCESSORIES

In case additional measurements are needed, imperix
recommends using external sensors, such as:

— IX 800V DIN-mountable voltage sensor, here.
— IX 50A DIN-mountable current sensor, here.

Module
PEB8032A
PEB4046 A
PEBBOXXW
PEB40XXW

RELATED PRODUCTS

DC link voltage

800V,
400V,
800V,
400V,

DETAILED PINOUTS

= Digital connector (X1)

Cooling

Forced Air
Forced Air

Water exchanger

Water exchanger

Current rating
32A

46A

?

?

Analog connector (X10)

Alternatively, one voltage measurement is also available
on the optional sideboard, which is present in all pre-as-
sembled systems. The sideboard also provides means for
active fan speed control, temperature monitoring and
the control of a bus pre-charge circuit.
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DESIGN CUSTOMIZATION

On request, modules customization or special designs
can be implemented. Please consult with imperix sales
team for more information.

5VDD 1{(e @2 5VDD

(opt) FAULT 3(le e 4 GND

e (opt) ENABLE 5|le @] 6 GND
(opt) ENABLE 7 | e @] 8 GND
(opt)nPWMH 9 [|e e 70 GND

(opt) nPWML 17 (e @[ 72 GND

5VDD 13 |(e @] 74 5VDD

Power supply (X11A/B)

5VDC
GND

-15VEE 71| e @2 +15VCC
AGND 3| e ef4 AGND
V-SENSOR 5| ® e 6 I-SENSOR
AOUT 7[e @8 AOUT
N.C. 9[® @] 70 N.C.
JTAG connector (X9)
TCK(JTAG) 7|l® e 2 DGND
TDO (JTAG) 3|fe @] 4 5VDD
TMS JTAG) 5| e e@]6 N.C.
NC. 7[|® @8 N.C
TDI(JTAG) 9 (e e 70 DGND

These modules must be used in
electric/electronic equipment
with respect to applicable stan-
dards and safety requirements
and in accordance with the ope-
rating instructions.

Caution, risk of electrical shock!
When using the devices, certain
parts of the modules may carry
hazardous voltages (e.g. power
supplies, busbars, etc.). Disre-
garding this warning may lead
to severe injury or cause serious
damage. All conducting parts
must be inaccessible after ins-
tallation.

CONTACT ABOUT US
. X Imperix SA (Ltd.) is a company established in Sion, Swit-
Imperix SA zerland. Its name is derived form the Latin verb imperare,

Rue de I'Industrie 17
1950 Sion, Switzerland

phone: +41 (0)27 552 06 60
fax: +41 (0)27 552 06 69

www.imperix.ch, sales@imperix.ch

which stands for controlling and refers to the company’s
core business: the control of power electronic systems.
Imperix SA commercializes hardware and software solu-
tions dedicated to the fast and secure implementation of
pilot systems and plants in the field of power conversion,
energy storage and smart grids.

NOTE

While every effort has been made to ensure the accuracy
of this publication, no responsibility can be accepted for
errors or omissions.

Data may change, as well as legislation, and the reader
is strongly advised to obtain copies of the most recently
issued regulations, standards, and guidelines.

This publication does not form the basis of a contract.
Copyright 2016. All rights reserved.



