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GUEST EDITORIAL

Driving and Using
Emerging SiC Switches

By Ranbir Singh, GeneSiC

Power switches made with Silicon Car-
bide (SiC) are expected to show great
performance advantages as compared to
those made with other semiconductors.
This is because SiC has an order of mag-

nitude higher breakdown electric field than
‘ ‘ conventional materials. A high breakdown

electric field allows the design of SiC
power devices with an order of magnitude thinner and higher doped
blocking layers. The large bandgap of SiC also results in a much
higher operating temperature and a higher radiation hardness. The
requirement that a power device must be able to dissipate a signifi-
cant amount of heat indicates that the thermal characteristics of the
semiconductor are also of fundamental importance. The thermal con-
ductivity of SiC is 4.9 W/oC-cm at room temperature which is greater
most metals. The high value of thermal conductivity for SiC allows
dissipated heat to be readily extracted from the device. This, in turn,
allows a corresponding increase in power to be applied to the device
for a given junction temperature.

The power electronics industry is looking for a SiC switch solution to
replace the ubiquitous Silicon (Si) IGBT in many high frequency
applications. After many years of research and development, SiC-
based switches are rapidly becoming commercially available. These
include: SiC Junction Transistors (SJTs); Power MOSFETs — includ-
ing planar DMOSFET as well as trench-MOSFETs; JFETs — including
normally-ON, and normally OFF, and other Transistors/Thyristors.
Unlike Silicon, where IGBTs offered much superior drive and switch-
ing performance and drive as compared to BJTs, and much higher
current carrying capability than MOSFETSs, it may not be obvious
which of the devices may offer the best performance and circuit effi-
ciency in SiC. This is because SiC material properties offer a different
set of advantages and disadvantages as compared to Silicon
devices. For example, unlike Si BJTs and IGBTs, SiC Junction Tran-
sistors are completely free of any minority carriers in the Drain
region, making them operate with the high frequencies like majority
carrier devices, and are completely free of dynamic breakdown
(reverse bias safe operating area, RBSOA) issues. Also, contempo-
rary SiC MOSFETs suffer from much poorer channel mobilities (10-
20X) as compared to Silicon MOS-devices. Further, realizing normal-
ly-OFF SiC JFETs is extremely difficult from a manufacturing stand-
point because of the high dopings typically in their Drain regions.

Most motor control and power supply applications presently use volt-
age controlled drivers due to the dominance of Si IGBTs in these
applications. Modern Gate drivers generally switch at +15V levels,
and their current sourcing/sinking capabilities have recently increased
to many amperes to accommodate the high operating switching fre-
quencies and large gate capacitances in these IGBTs as well as high
current MOSFETs. Contemporary SiC MOSFETSs require +20 V gate
drive voltage to achieve a sufficiently low on-resistance. Junction-
based devices like Junction Transistors and Normally-OFF JFETs
require a +4 V drive, but can require continuous Gate currents that
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are non-zero. Normally-ON JFETs can require a high negative bias
(up to -30 V) to turn them completely OFF. From an initial assess-
ment, it may appear that each of these devices require a non-stan-
dard gate drivers, and indeed, many SiC device manufacturers are
actively working on optimum gate drivers for their switch offerings. A
few Si IGBT/MOSFET gate drivers may offer up to +20 V, making
them compatible with SiC MOSFETSs. In addition, SiC Junction Tran-
sistors offer current gains in excess of 100, enabling the use of off-
the-shelf IGBT drivers because their continuous gate current require-
ment can be supplied by them. A series Gate Resistance, similar to
that used in IGBT drive can easily control the amount of gate current,
as well as provide the requisite Gate-Source voltage (3-4V) required
for operating SJTs.

While these gate drive considerations take into account only steady
state on-state operation, it is much more important to consider
dynamic losses at high operating frequencies. This is because SiC
switches make commercial sense only when operating frequencies
exceed many 10s or 100s of kHz. At these operating conditions, the
charging/discharging of Gate-Source and Miller capacitances may
play a dominant role in determining the driver, as well as overall loss-
es. The driver switching losses are directly proportional to the Gate-
Source (CGS) capacitance, and the SQUARE of the voltage swing.
For SJTs, and normally-OFF JFETSs, the voltage swing is only 4-5V;
while for MOSFETs and Normally-ON JFETs, it may be 20-30 V, with
correspondingly higher driver losses. Device switching loss is a prod-
uct of Gate-Drain (CGD, Miller) capacitance and square of the device
voltage swing (for example 800 V). Presently, SJTs and normally-
OFF JFETs can offer 2-3X smaller CGD as compared to a MOSFET
of a similar current rating.

In applications where switch-rectifier anti-parallel configurations are
used (for example motor drive H-Bridge, and front end rectification),
having a fast switching SiC switch along with a similarly fast SiC rec-
tifier are essential to achieve an overall high operating frequency.
Many Si IGBTs are preferred over MOSFETs because MOSFETSs suf-
fer from a slow switching reverse PiN body diode in its structure,
which competes with an external fast diode in the flyback configura-
tion of a switch-rectifier pair. Similarly SiC MOSFETs have a slower
SiC PiN body diode which can compete with an external SiC Schot-
tky diode at higher operating temperatures. However, SJTs do not
have a body diode, and like Si IGBTs, are quite compatible for use
with a fast SiC Schottky diode. SiC JFETs also do not have a body
diode.

As various families, and ratings of SiC switches become available in
the marketplace, it is up to power circuits engineering community to
analyze all the choices before deciding which SiC switch technology
works best for their application. The decision to replace Si IGBTs with
SiC switches may not be as easy as most may have anticipated.

www.genesicsemi.com
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MARKET

ELECTRONICS INDUSTRY DIGEST

By Aubrey Dunford, Europartners

SEMICONDUCTORS
2012 was still a miser-
able year for the semi-
conductor market and
suppliers with a 2.2
percent decline from
2011, with only eight
out of the Top 25 chip-
makers managing to
eke out revenue growth—but nine suffering
double-digit declines, so IHS. The modest
improvement in the final results came from
year-over-year growth in the fourth quarter,
topping out at a 2.8 percent increase. The
stronger performance in the fourth quarter
represents a positive signal for the semicon-
ductor market, marking the beginning of a
new growth cycle in the industry that will be
sustained though 2013.

Avago Technologies, a supplier of analog
interface components for communications,
industrial and consumer applications,
announced the acquisition of CyOptics,
involved in Indium Phosphide (InP) optical
chip and component technologies for the
data communications and telecommunica-
tions markets, for approximately $ 400 M in
cash. In 2012, CyOptics net sales were $
210 M, up 21 percent from 2011.

Toshiba has started volume production in
Japan of silicon carbide (SiC) power
devices, in anticipation of growing demand
for industrial and automotive applications.
Toshiba will manufacture Schottky Barrier
Diodes (SBDs) as the first of its new line-up
of SiC products. SiC power devices offer
more stable operation than current silicon
devices -even at high voltages and currents -
as they significantly reduce heat dissipation
during operation. Analysts estimate that the
SiC power device market will grow to about
10 times the current scale by 2020. Toshiba
aims to secure 30 percent market share in
2020.

Plessey announced that samples of its Galli-
um Nitride (GaN) on silicon LED products
are available. These entry level products are
the first LEDs manufactured on 6-inch GaN
on silicon substrates to be commercially
available anywhere in the world, says the
British company. Plessey is using its propri-
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etary GaN on silicon process technology to
manufacture the LEDs on its 6-inch MAGIC
(Manufactured on GaN I/C) line at its Ply-
mouth, England facility. Using standard
semiconductor manufacturing processing
provides yield entittlements of greater than
95 percent and fast processing times provid-
ing a significant cost advantage over sap-
phire and silicon carbide based solutions for
LEDs of similar quality.

The global semiconductor materials market
decreased 2 percent in 2012 compared to
2011, so SEMI. Revenues of $ 47.11 mark
the first decline in the semiconductor materi-
als market in three years. Total wafer fabri-
cation materials and packaging materials
were $ 23.38 billion and $ 23.74 billion,
respectively.

Electro Scientific Industries, a supplier of
laser-based manufacturing solutions for
smart consumer electronics and other
microtechnology industries, has signed a
definitive agreement to acquire the semicon-
ductor systems business of GSI Group, a
supplier of precision photonics, laser-based
solutions and precision motion devices to the
medical, industrial, scientific, and electronics
markets. Based in Massachusetts, the busi-
ness unit provides products in laser marking
and trimming of semiconductor wafers and
hybrid circuits. This acquisition will add
approximately $ 20-30 M of annual revenue
to ESI.

PASSIVE COMPONENTS

The PCB industry in Germany posted a bet-
ter-than expected result for the first two
months of the year, so the ZVEI. Total Feb-
ruary sales were just 4 percent lower com-
pared to January. In terms of new orders,
February saw just a slight, 2 percent drop
compared to the same period last year.
Book-to-bill ratio, meanwhile, reached 0.97.
The number of employees increased slightly
compared to January, but employment fig-
ures were 3 percent lower than those report-
ed in February 2012.

OTHER COMPONENTS

The Electronic Design Automation finished
2012 with a record quarter: the EDA industry
revenue increased 4.6 percent for Q4 2012

June 2013

to $ 1779.1 M, compared to $ 1700.1 M in
Q4 2011, so the EDA Consortium. Sequen-
tial EDA revenue for Q4 2012 increased 9.8
percent compared to Q3 2012. Geographi-
cally, all of the regions reported positive
growth, with the Europe/Middle East/Africa
region leading the way. Revenue in EMEA
was up 8.1 percent in Q4 2012 compared to
Q4 2011 on revenues of $ 331 M. The
EMEA four-quarters moving average
increased 6.8 percent.

EMS PROVIDERS

Manufacturing Market Insider has released
its annual MMI Top 50 list of the world’s
largest EMS providers. In 2012, Top 50 sales
reached a new high of $ 223.9 billion. Top
50 sales grew by 4.8 percent last year,
despite end market weakness. However,
without the contribution of industry giant Hon
Hai Precision Industry, sales would have fall-
en by 5.0 percent.

DISTRIBUTION

Richardson RFPD, an Arrow Electronics
company, has committed to the Myriad open
source RF initiative. The US-based distribu-
tor will begin stocking and selling the Myriad-
RF-1 board to customers around the world
via its website. Myriad was launched in
March 2013 as an open source, non-profit
initiative to increase access for easy-touse,
low-cost RF hardware and to drive innova-
tion in the sector. Pre-built boards will initially
retail for $299 or less.

Greenvity Communications, a RF mixed-sig-
nal and digital signal processing semicon-
ductor company focused on developing
Powerline Communications (PLC) and Zig-
Bee wireless products, appoints Broadband
Technology 2000 as UK & Ireland represen-
tative and distributor.

This is the comprehensive power related
extract from the « Electronics Industry Digest
», the successor of The Lennox Report. For
a full subscription of the report contact:

eid@europartners.eu.com
or by fax 44/1494 563503.

www.europartners.eu.com
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THERMAL MANAGEMENT

The Good Gap-Filling Guide

Proper thermal management in equipment such as consumer electronics, handhelds,
automotive modules and power supplies requires engineers to eliminate air gaps between
hot components and nearby heat-dissipating surfaces. Understanding how to select and
use the wide range of gap fillers now on the market is a valuable skill.

By Riaz Ahmed, Chomerics Division Europe - Parker Hannifin Ltd

The wide variety of thermal material types now available to designers
reflects a shift in best design practice; moving away from air cooling
of electronic components to more pervasive use of heatsinks and dili-
gent connection of hot components to dissipating surfaces such as a
metal chassis or enclosure lid. These changes reflect general
demands to miniaturise assemblies. Increasing component density
effectively reduces the volume of air for cooling and prevents air from
circulating. In systems where a fan has traditionally been used for
forced-air cooling, a fanless design is frequently now preferred to
reduce cost, power consumption, bulk and audible noise. Also, the
fan is often the least reliable component in the system.

Air as Enemy

Air, when still, is a known enemy of thermal management. With its
low thermal conductivity of 0.024W/m-K, compared to 250W/m-K for
aluminium, the air held in microscopic pockets at the interface where
a heatsink is attached to a component can significantly impair heat
transfer. Traditionally, a thermal grease or phase-change material has
been applied to the surfaces to eliminate these air gaps.

To satisfy modern thermal-management practice, more diverse prod-
ucts and materials are now available, offering a wider range of prop-
erties to help engineers eliminate air gaps effectively in many loca-
tions throughout the assembly. A major challenge facing today’s
designers is the need to fill relatively large air gaps within the enclo-
sure. These can be in the range of 1mm to 5mm. In addition, where
multiple components are attached to a common heatsink, the size of
the air gap can be inconsistent from one component to the next. This
may be compounded further by mechanical assembly tolerance
‘stack-up’ issues. In such cases, the chosen gap filler must be able to
accommodate such variations to remain in full contact with each sur-
face, without exerting high forces on component casings.

Two of the most important solutions in common use today are gap
filler pads and) thermal gels. Pads are shaped, compressible items
comprising a silicone elastomer binder loaded with thermally conduc-
tive particles. A gel is a vulcanising silicone material that can be
applied using a pump or dispensing equipment. Gel is ideal in situa-
tions where the distance between the component surface and the
adjacent cold surface may vary, such as when connecting multiple
components to a common heatsink .It can also be used as an alter-
native to traditional thermal grease or a phase-change material as it
places only a low and consistent force on the board and its compo-
nents.

Gap Filling Pads

Advances in polymer-based binder materials capable of operating
across a wide temperature range have been critical to the develop-
ment of gap filler pads addressing many of the thermal management
challenges now facing engineers. The silicone elastomers typically
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used have a low compressive modulus, and so are able to conform
to the contours of the mating surfaces when lightly compressed. This
avoids placing high stresses on components and solder joints. Hence
ideal qualities for a gap-filler pad are low compressive modulus as
well as high thermal conductivity. Newer materials such as Chomer-
ics’ HCS10 show a continuing trend for increasingly softer com-
pounds that prove valuable to designers of small form factor, delicate
electronics.

Figure 1: Chomerics HCS10 material
Many different levels of thermal performance are available; thermal
conductivity ranges from below 1 W/m-K to over 6 W/m-K. Since con-
ductivity is usually determined by the quantity and type of conductive
filler — which may be particles of a ceramic material or a metallic
compound such as Aluminium Oxide, Zinc Oxide or Boron Nitride -
higher conductivity is traditionally achieved alongside an increase in
compressive modulus.

L

Figure 2: Gap filling pads
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Designers can also choose from several values of compressive mod-
ulus. Among the most compliant formulations, THERM-A-GAP™
HCS10 pad material is deflected by 73% under pressure of 50psi,
while THERM-A-GAP 580 deflects by just 30% under the same con-
ditions. Hence some types of gap fillers can be used to provide vibra-
tion damping as well as conformability for thermal management.

Gap filler pads are usually offered in a variety of thicknesses. Howev-
er, designers must bear in mind that the thermal conductivity of the
pad is much lower than that of a metal. The pad is not a cure for poor
thermal design. Hence engineers should ensure that any gaps to be
filled are as small as possible, therefore requiring the thinnest possi-
ble gap pad.

Thermally conductive pads can be ordered as complete sheets, to be
cut to size as required, or custom die-cut pads on a sheet or as indi-
vidual components. A carrier such as aluminium foil or woven glass is
also applied. The pad surfaces usually have a degree of tack to keep
the pad in position and to minimise contact resistance. A pressure-
sensitive adhesive may be pre-applied to one surface for permanent
attachment to the cold material. Low-outgassing and silicone-free for-
mulations are available for silicone-sensitive applications such as
aerospace equipment, optical electronics and hard-disk drives.

Thermal Gels

A gel, in contrast, can be supplied as a bulk material or in a cartridge
or syringe. It can be stored under standard conditions, with no refrig-
eration required, and there is no tendency for the gel to settle.

Figure 3: Form in place thermal gel gap fillers can be dispensed
automatically for high volumes or by syringe for low volumes

A thermal gel has several key advantages. These include the fact
that there is no need to maintain supply and inventory of gap filler
pads in multiple shapes and sizes, and there is no possibility of incor-
rect pad selection or positioning. Gels are fully cured and form stable,
and hence are easy to use in a production environment. They can be
applied inline, with high repeatability in terms of deposit shape and
volume, using automated dispensing equipment. In some situations a
round-shaped deposit produces optimum coverage of the mating sur-
faces, while a serpentine, box or spiral shape is often used to reach
the extremities of square IC packages such as QFN, LGA or BGA. A
single line of gel is known to work best for attaching a heatsink to a
traditional DIL package.

A variety of thermal gels are available, such as the Parker Chomer-

ics’ GEL30 which is suitable for gap-filling applications as well as
direct replacement of thermal greases. Compared to thermal grease,
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a gel’s cross-linked structure ensures a low modulus while eliminat-
ing disadvantages such as pump-out and drying.

GEL30 provides thermal conductivity performance of 3.5 W/m-K.
Compared to some gap filler pads, gels can impose much lower
mechanical stresses on components. This is often important as there
is a trend for the latest product designs to use quick-and-easy click
together fixings that can only achieve low closure forces rather than
more time consuming traditional fixings such as screws that exert
more force to compress the interface material.

Gels capable of maintaining electrical isolation between the compo-
nent and heatsink are also available. These incorporate 0.25mm
diameter glass beads that act as a compression or dielectric stop.
These ensure a minimum separation distance between the compo-
nent surface and the heatsink, enabling engineers to take advantage
of gel properties when using power packages in which the thermal
connection also provides an electrical termination to the die.

Summary

As part of a well-conceived thermal-management strategy, thermally
conductive pads and gels are able to fill most of the air gaps that
cannot otherwise be designed out of an electronic assembly. Both
types of fillers incorporate advanced material technologies, and pro-
vide a number of benefits in terms of performance and ease of use.
Each is a valuable tool for the engineer seeking to maximise the ther-
mal performance of a new design. The table summarises the
strengths of popular gels and pads for gap filling applications.

www.parker.com/chomerics
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IGBT DRIVER

Thermal Evaluation of
High Voltage Half Bridge
EiceDRIVER™ [(Cs with

Integrated Bootstrap Diode

Consumer electronic applications and home appliances strive continuously for higher
efficiency of applications and smaller form factors. The new 2EDL EiceDRIVER(TM)
Compact familiy supports this requirement by integrating many helpful functions such as
the bootstrap function.

By Wolfgang Frank, Infineon Technologies AG, Neubiberg, Germany

This article discusses various parameters such as switching frequen-
cy and DC link voltage, which influence the power dissipation. Fur-
thermore, it gives a simplified model for the IC surface temperature,
which is dependent on the switching frequency and the DC bus volt-
age.

Only a few half bridge driver ICs now available offer an integrated
bootstrap function for the high side supply. More typically the integrat-
ed bootstrap functions are realized by high voltage FET structures,
such as in [2] and [3], which are very area consumptive. This tech-
nique is shown on the left in Figure 1. The resulting on-state resist-
ance of the FET is above 120 Ohms and therefore quite high. On the
other hand the high on-state resistance causes a high voltage drop at
low duty cycles [1] and additionally high power dissipation in the IC.

However, the advantages of a powerful integrated bootstrap function
are striking. Firstly, the layout gets simpler, because of fewer compo-
nents on the board. Secondly, fewer components need of course less
PCB space. The bootstrapping components and tracks are high volt-
age ones and a related creeping distance must be considered, when
routing these connections. Finally, a better placement of the driver IC
is possible in respect of distance to the gate terminal of the power
transistor. This keeps also the switching EMI low and optimizes the
switching performance, hence the switching losses of the power tran-
sistor. In consideration of these advantages, Infineon developed its
new half bridge EiceDRIVER™ IC family, which contains two output

current classes of 0.5A and 2.3A. It uses integrated diode structures
to overcome the disadvantage of high on-state resistance bootstrap
FET. The general functionality of the bootstrap diode as well as the
EiceDRIVER™ |C family is given in [4]. This articel proposes evalua-
tion results of the 0.5A class as well as a thermal model, which is
derived out of the measurements.

Thermal behavior in application

Test setup
The self heating behavior combines the static and dynamic losses of
the driver IC. These are:

Gate charge Qq of the driven power transistor including external
gate-emitter capacitance Cg according to Figure 1.

Junction capacitance between high side and low side (Cy()
Reverse recovery losses of the bootstrap diode (Eec)

Resistive losses of the current limiting resistor (Prpim)
Quiescent losses of the IC caused by the supply

The test setup is defined in the right side of Figure 1. An infrared
camera continuously measures the surface temperature of the DUT
and communicates with a PC. The evaluation of the thermal perform-
ance of the 2EDL EiceDRIVER™ Compact family was performed
using a 2EDLO5I06PF device. The values of the test circuit are given
in Table 1.

Component / Value
—'-;ms—» . Vo —RVDBSD = Vs parameter
o L @ VE:E VI'FES T1 o KEEH e B s Kbt JBS T1 Cgs 47 WF
| . HO L= = HC | n T1, T2 SPDO3N50C3
Vi, |Driver v ¥ Reco= Voo |2EPLlvs | VReco
Cuool Ic T2 7 Cwo| |7 |family T2 1) RG1. Ra2 220
= o . (-ﬁ Vos - Lo _ <) vos Ca1, Ca2 560 pF, 560 pF - 22nF
Reo =] | Ra ==} VDD BV
GNC] CG;r one] CG;I_
£ X VBus 50V ... 450 V

Figure 1: Bootstrap circuit of a half bridge configuration: Left: bootstrapping of competitor parts

by FET; Right: bootstrapping of 2EDL family by bootstrap diode
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Table 1: Test circuit values

www.bodospower.com



Two measurements with 10 kHz and 200 kHz were performed in
order to evaluate the self heating effect as a function of the dc link
voltage VBus. Additionally, it is proven by measurement that the
device temperature scales linearly with the switching frequency. A
third measurement shows the IC temperature depending on the
external gate-source capacitance.

Influence of switching frequency fp

The blue curve in Fig. 2 shows the absolute temperature T\c of the
device surface, while the red curve shows the relative temperature
increase AT ,c above ambient temperature. The lines are strictly lin-
ear, which proves the linear dependency of the power dissipation to
the switching frequency. It gives a simplification for the thermal mod-
eling further below.

60

T
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--T_IC
-=dT_IC
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Figure 2: IC surface temperature of EiceDRIVER™ Compact
2EDLO05I06PF as a function of switching frequency (Vg,s= 300V)

The temperature increase of the EiceDRIVER™ IC operating at 200
kHz is around DT,c = 31°C. This is an excellent value. This measure-
ment shows that the IC is capable of supporting modern switch mode
power supply technologies.

Influence of DC bus voltage Vpc

Figure 3 shows the relative temperature increase of over dc link volt-
age variation of the IC at two different switching frequencies. The lin-
ear approximations are given by these equations:

K
AT\ o0, =0.0563 v Vi +8247TK=m, -V, +1, @)

K
AT, =0.0119 v Vi +0.1288 K =m, -V +t, (3)

40 S ————
o 1= —dT_IC_200kHz
= —dT_IC_10kHz
30 =
25
20
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10
lIC
0 100 200 300 Y 500
VDC

Figure 3: IC surface temperature of 2EDL05I06PF as a function of
the dc link voltage: Blue: switching frequency Vg,s= 10 kHz;
Red: switching frequency Vg = 200 kHz
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The total influence of switching frequency and the bus voltage can be
extracted by deriving a linear function for m = m(fp) and t = {(fp) by
using my, t;, my and ty:

K K @
=0.281——- f, +9.095 —
m(fp) V Hz Se v
K K
t =42.73 —— f, +2.985 —
(=235 [ 429855 (9

Combining equations (2) — (5) results then in the final thermal model
depending on the bus voltage VBus and the switching frequency fp:

ATIC.lot(fP’VEus) =m(fp) Vi +1,(fp)

— 0.000281— . 7, 10,0001 |7 + 004278 1 102085k
V kHz \ kHz (6)

where the switching frequency fp is given in kHz.
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Figure :4 IC surface temperature of 2EDL05I06PF as a function of
the gate load (Vgys= 300V, fp = 100 kHz)

Influence of gate capacitance Cys

A third measurement evaluates the dependency of the IC tempera-
ture over the gate load. This was achieved by adding higher values
for the external gate-source capacitance Cgs. The switching frequen-
cy was set to 100 kHz and the bus voltage is 300 V.

The IC temperature can be approximated as a linear function of the
gate load.

Conclusion

The integration of dissipative bootstrap diodes increases the IC tem-
perature. However, the temperature increase is limited. It is shown
that the influences of DC bus voltage Vp¢, switching frequency fp and
gate-source capacitance Cg1 and Cgy are linear. The measured val-
ues can be therefore used to predict the IC temperature precisely by
calculation. Additionally, a calculation method is presented. It is
shown that the newly developed 2EDL EiceDRIVER™ Compact fami-
ly can be operated up to 200 kHz or even above under application
relevant conditions. This includes the full use of the integrated boot-
strap diode. It is proven that the device can easily manage the gate
control of modern power electronic topologies such as LLC convert-
ers or other half bridge based topologies, which are widely used in
consumer electronics and home appliances.
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Translations: Releases, By-Lined Articles, Websites, etc.
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As mentioned already, the FischerLink is
built to customer specifications, with a single
bus-bar designed to withstand high current
therefore optimizing all electrical values.

Upon request, the FischerLink can be deliv-
ered with an integrated safety discharge
resistor.

An additional option is to combine the Fis-
cherLink design with electrolytic capacitor
technology to offer other advantages.

Figure 4: Switch cabinet with FischerLink

The FischerLink can also be designed to sit
directly on a heat-sink for optimal heat dissi-
pation thereby withstanding even higher cur-
rents with increased lifetime.

Reduced maintenance and repair costs are
still another advantage of the FischerLink.
Along with a well-known manufacturer of
windmills, Fischer and Tausche Capacitors
(FTCap) has helped to reduce overall costs
in a significant way.

In the past, due to failures or simply planned
maintenance, windmill technicians removed
the old capacitors and replaced with new
ones. This operation is time-consuming and
expensive. Typically the technicians go on-
site to evaluate a series of capacitors within
a bank. It happens quite frequently that a
new replacement capacitor is installed into
an old capacitor bank. As it is a new capaci-
tor, the leakage current is quite low.
Because the balancing resistor cannot
equalize the levels of leakage current of
each capacitor within the bank, there is an
advanced risk of failure.

Replacing each capacitor within the bank is
the only quality solution, but that is very
time-consuming and costly. Along with Fis-
cher and Tausche Capacitors (FTCap), the
windmill manufacturer has created a solution
where the old bank is removed and a new
FischerLink is installed at just a fraction of
the time and cost. Windmill downtime is also
kept to a minimum further decreasing the
total cost of the operation.

Prototypes were tested successfully and this
windmill FischerLink is now going into series
production.

In another project, a customer chose to cre-
ate a FischerLink by using affordable Snap-
in capacitors in a series/parallel configuration
across a printed circuit board.

In spite of all efforts made, the capacitors in
this particular device could only offer a 2
year lifetime because of the extremely harsh
environment. The replacement costs in
terms of technicians time and labor were
enormous. So the customer decided to
reduce his overall maintenance and repair
costs by removing the old capacitors (de-sol-
dering them one-by-one) and then replacing
them with one simple, easy-to-install Fis-
cherLink. In this particular example, the Fis-
cherLink was delivered with heat-transfer
pads to optimize even more the dissipation
of the heat. In the end, the customer is also
benefitting from longer lifetimes, further
reducing his maintenance costs!

In the customer’s original design, the current
had to be limited because of the thickness of
the copper plates. The FischerLink solution
was designed with bus-bar that withstands
significantly higher levels of current.
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High Efficiency Stepping Motor Control

Toshiba Electronics Europe (TEE) has announced five next-genera-
tion stepping motor control drivers. The new drivers are designed
using the Toshiba BiCD 130nm mixed-signal process technology, pro-
viding excellent Ron per unit area. The result is highly integrated,
low-power devices with the industry’s highest voltage and current
combinations, (Part TB67H302HG )1 and compact footprints (Parts
TB67S213FTAG, TB67S215FTAG, TB62261FTAG and
TB62262FTAG). These devices are well suited for a variety of appli-
cations such as printers, ATM, robotics, process control machines,
and medical equipment.

Today’s printers, ATMs, and process control machines require high
speed, high torque, and high precision for efficient long-term opera-
tion. The new Toshiba stepping motor control drivers satisfy these
requirements through exceptional design, superior performance, and
optimum packaging. For high-power applications, the TB67H302HG
combines the highest voltage and current combination in class and is
rated 50V/5.0A*. The device is supplied in a heatsink-mountable
HZIP25 package.

The TB67S213FTAG and TB67S215FTAG devices are rated
40V/2.5A* and are housed in a compact QFN-36 6mm x 6mm pack-
age for medium-power applications. They also reduce power con-
sumption by 50% compared to previous generation devices. The
TB62261FTAG and TB62262FTAG devices are rated 40V/1.5A* and
also come in a QFN-36 6mm x 6mm package for low-power applica-
tions.

NEW PRODUCTS

Drivers

All of the motor control drivers have a mixed-decay mode, which
improves the response characteristics of the motor drive current by
changing the current path, for optimum motor driving. The QFN36
6mm x 6mm packaged devices are also around 30% smaller than
surface mount devices of similar performance. As such, these motor
control drivers can be integrated in motor control boards to reduce
customer design costs.

www.toshiba-components.com

Dual Half-Bridge Motor Driver IC

The A3910 from Allegro MicroSystems Europe is a dual half-bridge
motor driver IC designed for the unidirectional drive of two DC motors
in low-cost, low-voltage battery-operated applications.

TOSHIBA

Leading Innovation >>>

> POWER UP!

Power up your designs with
our improved and extended
range of power products.

¢ SiC Diodes

® DTMOS IV-low loss performance
and lowest Ry, in 600V class

¢ UMOS VIII: 30-250V MOSFETs
Best in class Cigg* Ry performance

® Smallest packaging (SMOS line-up)

® Automotive MOSFETs

Turn the power on now at:

© WWW.TOSHIBA-COMPONENTS.COM/POWER

The A3910 offers features such as thermal shutdown and “sleep”
functionality in a small package that is competitive in size and price
with equivalent discrete-component solutions. The new device is tar-
geted at the consumer market for applications such as game con-
trollers and home entertainment systems featuring haptic feedback.
The outputs of the A3910 are rated for operation at up to 500 mA.
Direct control of high-side and low-side drivers is implemented to
allow either high-side or low-side pulse-width modulation. The motor
can be connected to either supply or ground. The use of an MOS
switch results in improved braking action for the motor, compared to
implementation with a simple clamp diode. The A3910 can also be
used to drive a single bidirectional DC motor.

The Allegro A3910EEETR-T is supplied in @ 2 mm x 2 mm 8-lead
DFN package with exposed thermal pad (suffix EE). It is lead (Pb)
free, with 100% matt tin leadframe plating.

www.allegromicro.com
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NEW PRODUCTS

Dual n- and p-Channel MOSFETSs for Battery Management

Advanced Power Electronics Corp. (USA), a leading Taiwanese man-
ufacturer of MOS power semiconductors for DC-DC power conver-
sion applications, has announced two new power MOSFETs well-
suited for battery management and protection applications, the

C
-

AP9922GEO-HF-3 and AP9923GEO-HF-3, dual n- and dual p-chan-
nel enhancement-mode products respectively.

Both products feature low on-resistance, 16m? for the AP9922GEO-
HF-3 and 25mU for the AP9923GEOQ-HF-3, and both devices are
capable of operating with gate drive down to 1.8V. RoHS-compliant
and halogen-free, the devices are available in the small, thin TSSOP-
8 package.

Comments Ralph Waggitt, President/CEO, Advanced Power Elec-
tronics Corp. (USA): “We specialise in providing the designer with the
best combination of fast switching, ruggedness, ultra low on-resist-
ance and cost-effectiveness. As designers of battery-powered appli-
cations continue to focus on battery life, it becomes increasingly
more important to address the need to manage the battery efficiently,
and provide appropriate components for efficient protection.”

www.a-powerusa.com/docs/AP9922GEO-3.pdf
www.a-powerusa.com/docs/AP9923GEO-3.pdf

Full-Bridge 3-Level Modules for Photo-Voltaic Multi-String Inverters

Infineon extends its family of tailor-made modules for photo-voltaic
(PV) string and multi-string inverters by two full-bridge 3-level mod-
ules. The fully-integrated modules feature three 3-level NPC1 inverter
legs. The solutions offer superb power density and high reliability at
the same time. The 30 A module covers the power range through 7
kVA and the 50 A module through 9 kVA. Optimized inverter efficien-
cy and performance is achieved by using the best suited semicon-
ductor devices. HighSpeed 3 IGBTs and SiC diodes help to optimize
switching losses whereas low loss IGBTs and diodes reduce conduc-
tion losses. Hence, the new modules can be easily used for switching
frequencies of 15 kHz and above. Fast and solder-less assembly is
possible using the proven PressFIT technology. The inverter modules
can be combined with existing Infineon photo-voltaic booster mod-
ules.

The entire product family for 3-phase PV inverters features now 3-
level inverter and booster modules — 8 types in total. These modules
are applicable for photo-voltaic inverters with maximum DC Input
Voltage of 1000 V, maximum efficiency beyond 98% and an output
power up to 25 kVA. Inverter modules can be combined with as many
booster modules as desired. Advantages are: excellent efficiency and
performance due to state of the art chips like Infineon’s HighSpeed 3

IGBTs, module types with SiC diodes are available and up to four
MPP-trackers possible using only one booster module.

For single phase applications Infineon offers an all-in-one module
solution with booster and H-bridge for maximum efficiency beyond 97
% and an output power between 1 kVA and 8 kVA. An optimized
combination of newest IGBT, CoolMOS™ and diode technologies are
providing highest performance.

www.infineon.com/string
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Naturally.

ABB’s integrated gate-commutated thyristors (IGCTs) powered converters support
turbine manufacturers to achieve grid code compliance. IGCT is the semiconductor
of choice for demanding high power applications such as medium voltage drives,
marine drives, co-generation, wind power converters, interties and STATCOMs.
ABB’s portfolio offers a complete range of IGCTs and diodes for all your high power
switching needs. For more information please visit our website:
www.abb.com/semiconductors

ABB Switzerland Ltd. / ABB s.r.o.

www.abb.com/semiconductors o ‘l .. ..
m.abb.com Power and productivity
abbsem@ch.abb.com for a better world™ " .' .'
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StrongIRFET™ Rugged,
Reliable MOSFETs

Specifications Features:
D@ R @ e e Ultra low Ry,
o max g . .
Part Number 25°C \D/sés)= 1V Vgs=10V Package e High current capability

e |ndustrial qualified
IRFH7004TRPbF 40V | 100A 14mQ 134 nC PQFN 5x6 : _

e Broad portfolio offering
IRFH7440TRPbF 4V 85 A 24mQ 92nC PQFN 5x6
IRFH7446 TRPbF a0V 85 A 33mQ 65nC PQFN 5x6 Applications:
IRF7946TRPbF v | %A 14mQ 141nC DiceptEFT o Battery Packs

Medium Can

IRFS7437TRLPbF | 40V | 195A 18mQ 150 nC D2-Pak * Inverters

e UPS
IRFS7440TRLPbF v | 120 28mQ 90 nC D’-Pak

e Solar Inverter
IRFS7437TRL7PP vV | 1954 1.5mQ 150 nC D?-Pak 7pin

e DC Motors
IRFR7440TRPbF 40V 90 A 25mQ 89nC D-Pak « ORing or Hotswap
IRFB7430PbF 0V | 195A 13mQ 300 nC T0-220AB
IRFB7434PbF vV | 1954 1.6mQ 216 nC T0-220AB
IRFB7437PbF v | 1954 2mQ 150 nC T0-220AB
IRFB7440PbF vV | 1204 25mQ 90 nC T0-220AB
IRFB7446PbF 0V | 118A 33mQ 62 nC T0-220AB
IRFP7430PbF 4V | 195A 13mQ 300 nC T0-247

. For more information call +49 (0) 6102 884 311 R@CT | ]El er
brvisit-us ntwww.irl.com THE POWER MANAGEMENT LEADER
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