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current in a silicon IGBT can help 
to damp parasitic oscillations in 
the system that may exist due to 
parasitic passive components or 
layout, so in order to exploit the 
big advantage of SiC switches, 
careful layout with minimal stray 
inductances is required, to avoid 
voltage peaks. 

Just appearing on the horizon 
are new HV switches in Gallium-
Nitride (GaN). First prototypes 
are available, and these devices 
already offer interesting perfor-
mance levels. But their manufac-
turing process can be expensive, 
both because some GaN devices 
are produced on a SiC or Sap-
phire base wafer, and because 
the process of growing GaN on 
various substrates is complex and 
slow. Also, the device processing 
requires metal and gate systems 
similar to other 3-5 devices that are 
not as low cost as conventional 
silicon processes. Technological re-
search is ongoing to produce these 
devices on cheaper substrates like 
silicon, and some companies have 
announced product availability. 
And, as they are lateral devices 
(meaning the current flows hori-
zontally, parallel to the surface of 
the die, with both drain and source 
connections on the top of the de-
vice), there can be area wasted for 
bonding pads and current density 
limitations due to metal stripe cur-
rent density. Increasing die size for 
a given R(DS)ON. Lastly, there are 
still a few unsolved topics regard-
ing ruggedness and reliability of 
these new devices that will require 
more research.

Robustness and reliability are 
not the same
All the applications targeted for 
these power switches, and in par-
ticular renewable energies, require 
high robustness and reliability. 
These two terms certainly do not 
mean the same, but are often 
misused. Robustness really is the 
capability of the device to survive 
abnormal system states, like high 
peak voltages, currents or tem-
peratures that are not part of the 
“usual” system operation, without 
failure. Reliability means that the 
device, when operated within data-
sheet limitations, does not drift or 
otherwise degrade in performance.

Robustness is important, since the 
power grid is more and more be-
coming a challenging place to op-
erate in. With large load variations 
causing strong voltage variation 
and spikes, more and more decen-
tralized power generation, short 
circuits, and the new guidelines to 
provide reactive power in case of 
too high voltage or frequency, the 
capabilities of the power devices 
to absorb energy in case of faults 
is more and more demanded. And 
in industrial applications, reliabil-
ity has always been an important 
factor for the power subsystem, es-
pecially e.g. in the case of offshore 
wind power generation, where it 
is difficult and even sometimes im-
possible to replace a faulty power 
subsystem in bad weather. 

Large wind turbines do adjust 
power output through rotation of 
the blades, meaning there are three 
servo drives with inverter inside 

the rotor to perform this function. 
They are subjected to large 
mechanical stresses, vibration 
and challenging environmental 
conditions, yet their faultless 
operation is absolutely critical for 
the rotor to not being destroyed 
in very strong wind conditions, at 
which points the blades have to 
be adjusted for minimum wind 
resistance. Similar requirements 
exist for the servo drive used to 
position the rotor into the wind, 
again with potentially catastrophic 
consequences should this drive 
fail.

Conclusion
At this point, design engineers are 
at a crossroads, one road leading 
away from well-known silicon 
switches with very good and well-
characterised robustness and 
reliability, and one heading toward 
new power switch technologies – 
such as the Bipolar SiC transistors 
from Fairchild Semiconductor – 
that offer superior performance 
but are not yet field-tested to a 
large extent. Some insight into 
the device physics, beyond the 
manufacturers’ claims, is required 
to make a well-founded decision 
for industrial applications that 
are more and more approaching 
mission-critical requirements.

Author: Alfred Hesener
Marketing Director - Europe
Fairchild Semiconductor
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POWER MODULE MOUNTING
flow90 – The power module of choice for 90-degree mounting 

The mounting option for power modules has always been 
somewhat limited, meaning that the designer is constrained 
to a standard configuration. These new modules overcome 
this problem.

By Patrick Baginski

M
ost power modules 
come with a copper 
layer or base plate 
at the bottom to 

transfer heat to the cooler. Spring 
contacts, screw terminals, solder 
pins, or Press-fit pins on the op-
posite side provide an electrical 
connection to the printed circuit 
board. The pins of the flow90 
module, however, are arrayed at a 
90-degree angle to the module’s 
DBC substrate. This brings con-
siderable benefits to book-sized in-
verters and 19-inch rack-mounted 
applications. Standard topologies 
such as CIB / PIM and PACK 
configurations are available with 
600 V and 1200 V components. 
Vincotech also offers rectifier 
modules, including half-controlled 
versions and with an optional 
brake transistor. The internal lay-
out is symmetrical so a six-pack 
module’s power rating may be 
increased by connecting the three 
legs together to form a half-bridge.

In most conventional modules, 
the electrical connection sits on 

the opposite side; that is, 
where the cooling area 
is located. The module 
is soldered to a PCB and 
mounted to a heat-sink 
or vice versa. This can 
be done on the PCB side 
with through-hole and 
other components sited 
on the solder side.

Both options have their advan-
tages and drawbacks. The mod-
ule is usually mounted on a flat 
heat-sink for higher power ap-
plications, which simplifies pro-
duction. Of course, this option 
is also viable for lower power rat-
ings.  However, the drawbacks of 
switching mode power supplies 
designed for use in a 19-inch 
rack or book-size inverters in flat 
modules often outweigh any po-
tential advantages. In such cases, 
heat-sinks frequently sit on the 
back of the inverter or on the left 
or right of a 19-inch device. 

Vincotech offers a wide range of 
power modules, one line of which 

Figure 1: State-of-the-art configurations

is the perfect match for book-
sized inverters and 19-inch rack-
mounted power supplies with 
a 90-degree angle between the 
heat-sink and PCB. Called flow90 
and featuring pins arrayed at a 
90-degree angle, these modules 
are available as standard prod-
ucts with CON, PIM, and PACK 
configurations. Topologies for 
SMPS are also commonly used in 
this package.

The concept behind flow90
This module affords engineers the 
opportunity to make a mechani-
cal connection between the heat 
sink and PCB at a 90-degree angle 
within the device. It requires no ad-
ditional mechanical components 
or special heat-sinks. The power 
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module is installed vertically, on 
the same side as all other compo-
nents, rather than horizontally as is 
the case with conventional designs. 
What’s more, there is no longer a 
need for specially designed heat-
sinks. This simplifies manufactur-
ing and reduces operating costs. 
Beyond that, flow90 allows end de-
vices such as frequency inverters to 
be built in a more compact format. 
This method of mounting modules 
is perfect for power components 
housed in narrow control cabinets 
where cooling is performed at the 
back of the cabinet, as well as for 
all other applications requiring the 
heat-sink and PCB to be arrayed at 
a 90-degree angle.

The electrical connection to the 
PCB is easily made. The module’s 
internal structure, particularly the 
DBC layout, is mapped to optimize 
the power flow from the input recti-
fiers to the output inverter IGBTs. 
This streamlines printed circuit 
board routing and leaves a much 
smaller footprint. The housing may 
be handled like any standard THT 
component. And with the 90-de-
gree mount, there is no need for a 
flexible PCB, which makes the sys-
tem even more reliable.

Two plastic clips that engage in 
the PCB attach the  module to the 

Figure 2: Mounting with a flow90 module

board. The heat-sink may be affixed 
conventionally using screws or with 
the aid of two clips. The clips screw 
onto the heat-sink or wedge into 
a groove. Clip fastening can prove 
very useful in instances where it is 
difficult or impossible to screw the 
module on because of obstructions 
posed by larger components such 
as capacitors. 

The flow90 housing is designed to 
preclude the need for additional 
mounting brackets near the mod-
ule between the PCB and heat-sink. 
This also cuts the costs of assem-
bly material and mounting. In addi-
tion, it prevents potential tolerance 
differences when additional spac-
ers or brackets are employed. The 
plastic housing consists of a small 
pin in the center, which bends the 
DBC to a convex shape. This en-
sures low thermal resistance and 
improved operating performance. 

Figure 3 shows how the module is 
fixed in place in the PCB and heat-
sink.

In contrast to discrete compo-
nents, the flow90 module ships 
with electrical isolation on board, 
so additional pads or foils are un-
necessary. Vincotech can furnish 
these modules with a pre-applied 
phase-change material. This ma-

terial has high thermal 
conductivity,  melts at 
temperatures above 45 
degrees centigrade, and 
has beneficial EMI proper-
ties. Components are ar-
rayed closely together with 
shorter connecting paths 

to create a low-inductance design 
with better dynamic response. 

Conclusion:
Featuring an integrated input recti-
fier, brake, and motor inverter, flow-
90PIM combines the benefits of 
a power module - isolation, good 
thermal coupling with the heat-
sink, and enhanced reliability - with 
the advantages of the 90-degree 
mounting option customarily used 
for discrete components. flow-
90CON and flow90PACK modules 
are available to extend the power 
rating. Topologies are easily cus-
tomized. The flow90 module is the 
perfect fit for book-sized inverters 
and 19-inch rack applications such 
as switching mode power supplies. 
When mounted vertically on the 
board, the module can be installed 
on the same side as other through-
hole components,  and wave-
soldered along with these other 
components in one pass. Modules 
with a pre-applied phase-change 
material are available on demand.

Author: Patrick Baginski
Field Application Engineer
Vincotech GmbH
www.vincotech.com

Figure 3: Detailed view of the flow90 
module 

MINIATURIZED MODULES
The shrinking world of ceramics

Ceramic technologies are complementing semiconductor 
advances in enabling ever-more sophisticated and smaller 
wireless electronic systems

By Mark Porter 

I
mprovements in ceramic 
materials technology have 
led to dramatic size reduc-
tions in components and 

sub-assemblies in recent years. 
This trend is so marked that the 
limiting factor for some designs 
is not the size at which particular 
components are available but 
the ability of automatic assembly 
equipment to handle the smallest 
types. Nowhere is the demand for 
miniaturization more prevalent 
than in the design of wireless de-
vices, both for cellular and non-
cellular applications. 

Cellular and non-cellular wireless
While many people think of wire-
less in terms of cellular networks, 
the world is rapidly becoming 
much more complex, both within 
cellular phones and due to the 
growing number of stand-alone 
wireless devices now available 
across a range of different appli-
cations and standards. Figure 1 
shows Murata’s view of the likely 
wireless connectivity that will ap-
pear in cellular phones over the 
next few years. 

GPS  sa te l l i t e ,  mob i l e 
television (DVB-H), FM 
transmitters  that  pro-
vide a link to car radio 
receivers, 802.11x WiFi 
transceivers, Bluetooth 
transceivers, wireless se-
curity keys and e-money 
transceivers (Near Field 
Communications), ultra-
wideband (UWB) wireless 
links, Wibree, FM radio 
rece ivers ,  and  WiMax 
transceivers are some of 
the options. That’s a lot 
of wireless technologies, 
plus of course the cellular network 
radios themselves – which may 
be tri- or quad-band GSM plus 
UMTS. In the not too distant fu-
ture, we could be looking at hand-
sets with wireless capabilities 
stretching from 13MHz to 6GHz. 
The challenge for handset mak-
ers is get the right combination 
of technologies into each of their 
phones for the intended markets 
they wish to serve, without mak-
ing the size, power consumption 
of cost of the product unaccept-
able. Smaller components, higher 
levels of functional integration 

Figure 1: A wireless handset may need to cover 
13MHz to 6GHz in future – figures show the 
Murata estimate for the take-up of various 
technologies

and the use of hybrid modules or 
other building blocks all have a 
part to play.

Developments in components
When surface mount multilayer 
ceramic capacitors first became 
available 20 years ago the ‘stan-
dard’ size was 1206, in other 
words a 3.2 x 1.6mm footprint. 
Today, the most common values 
of decoupling capacitors in RF cir-
cuits - 1000pF, 0.01µF and 0.1µF 
- are all available in an 0201 pack-
age measuring just 0.6 x 0.3mm 
– a size reduction of 96%. And at 
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