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Infineon gate driver IC
technologies

Infineon gate driver IC technologies

Leveraging the application expertise and advanced technologies of Infineon and International Rectifier, the industrial
and general purpose gate driver ICs are well suited for many application such as major home appliances, industrial motor
drives, solar inverters, UPS, switched-mode power supplies, and high-voltage lighting. Infineon offers a comprehensive
portfolio with a variety of configurations, voltage classes, isolation levels, protection features, and package options.
These flexible gate driver ICs are complementary to Infineon IGBTSs, silicon and silicon carbide MOSFETs (CoolMOS™ and

CoolSiC™), or as part of integrated power modules. Every switch needs a driver.

Level-shifting p-n junction isolation (LS-JI) technology is a mature, proven industry standard
MOS/CMOS fabrication technique. Infineon’s proprietary HVIC and latch-immune CMOS technologies
enable ruggedized monolithic construction. The advanced process allows monolithic high-voltage and
low-voltage circuitry construction with the best price per performance.
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Main benefits of JI technology:
> High current capability
> Precision analog circuitry (tight timing/propagation delay)
> Most comprehensive portfolio with industry-standard gate drivers
- Voltage classes: 1200V, 700 V, 600 V, 200 V, and 100 V
- Configurations: three-phase, half-bridge, single channel, and more
> Drivers tailored towards the best price per performance

Level-shifting silicon-on-insulator (LS-SOI) technology is an advanced fabrication technique used for

Infineon EiceDRIVER™ SOI products. The silicon is separated from the substrate by a buried oxide layer.
The top layer, which is the silicon film, is used to produce the transistor. The bottom layer is used as the
silicon substrate. The buried silicon dioxide provides an insulation barrier between the active layer and

silicon substrate. The advanced process allows monolithic high-voltage and low-voltage circuitry con-

struction with additional technology-enhanced features.

-

Main benefits of Infineon SOI technology:

> Best-in-class immunity to negative transients prevents erratic operation
and latch-up while improving reliability

> Low-ohmic integrated bootstrap diode has the lowest reverse recovery
losses resulting in reduced power losses

> Minimum level-shift losses improve driver efficiency and allows
flexible housing designs

> 600 V and higher withstand voltages for operating margin

> Integrated filters
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Infineon gate driver IC
technologies

Coreless transformer (CT) technology is an isolated technology which uses semiconductor manu-
facturing processes to integrate an on-chip transformer consisting of metal spirals and silicon oxide
insulation. These coreless transformers are used for transmitting switching information between input
chip and output chip. Two isolated chips ensure galvanic isolation.

Main benefits of CT technology:

> Galvanic isolation

> Allows very large voltage swings of £1200 V or larger
> Immunity against negative and positive transients

> Increases reliability of the end product

> Low losses and low power dissipation

Non-isolated (NI) technology refers to gate drivers utilizing low-voltage circuitry. Infineon’s world-class
fabrication techniques enable high-current gate drivers for high-power-density applications in industry
standard DSO-8 and small form-factor SOT23 and WSON packages.

Typical applications

Level-shifting technology
g || rome sppisnce (LS-SOI) & (LS-JI)

Dishwasher Vacuum
cleaner

Coreless transformer
(CT) technology

Power tools
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Infineon gate driver IC
technologies

Junctional isolation technology

Pioneered by International Rectifier since 1984 with the introduction of the first
monolithic product, the high-voltage integrated circuit (HVIC) technology uses
patented and proprietary monolithic structures integrating bipolar, CMOS, and
lateral DMOS devices with breakdown voltages above 700 V and 1400 V for
operating offset voltages of 600 V and 1200 V. Using this mixed signal HVIC
technology, both high-voltage level-shifting circuits and low-voltage analog

and digital circuits can be implemented. With the ability to place high-voltage
circuitry (in a ‘well’ formed by polysilicon rings) that can ‘float’ 600 V or 1200V on
the same silicon away from the rest of the low-voltage circuitry, high-side power
MOSFETs or IGBTs that exist in many popular off-line circuit topologies such as
buck, synchronous boost, half-bridge, full-bridge and three-phase.

These HVIC gate drivers with floating switches are well suited for topologies
requiring high-side and bridge configurations.
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Low-side P++ n-epi p-well P++
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Figure 1: Device cross section of the high-voltage integrated circuit
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Infineon gate driver IC
technologies

Infineon SOI technology

EiceDRIVER™ products with Infineon SOI technology provide unique, measurable, best-in-class advantages.

Negative V. transient (-Vs) operation robustness

Today’s high-power switching converters carry a large load

current. The V, voltage swing does not stop at the level
of the negative DC bus. It swings below the level of the
negative DC bus due to the parasitic inductances in the

power circuit and from the die bonding to the PCB tracks.
This undershoot voltage is called “negative V4 transient”.

DC+BUS

Veus

Vs-COM

Vs

Vs UNDERSHOOT

Figure 2: Parasitic elements of a half-bridge configuration
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High-voltage EiceDRIVER™ products using Infineon SOI
have the best-in-the-industry operational robustness. In
Figure 3, the safe operating line is shown at V=15V for
pulse widths up to 1000 ns. Above this line, the products
do not show unwanted functional anomalies or permanent
damage to the IC.
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Figure 3: Negative V, transient SOA characterization @ Vgs=15V



Integrated bootstrap diode

The bootstrap power supply is one of the most common
techniques for suppling power to the high-side driver cir-
cuitry due to its simplicity and low cost. As shown in Figure
4, the bootstrap power supply consists of a bootstrap diode
and capacitor. The floating channel of JI drivers is typically
designed for bootstrap operation. Infineon SOI drivers fea-
tures excellent ultra-fast bootstrap diodes. The low diode
resistance of Ry =40 Q enables a wide control range. The
Infineon SOI drivers with this feature can drive larger IGBTs
without the risk of self-heating, minimize BOM count, and
reduce system cost.

Level shift losses

Level-shift losses can be a very significant part as the
operating frequency increases. A level-shift circuit is used
to transmit the switching information from the low-side
to the high-side. The necessary charge of the transmission
determines the level-shift losses. EiceDRIVER™ high-volt-
age products using the Infineon SOl technology requires

Infineon gate driver IC
technologies

Integrated DC+
bootstrap diode

.....

| :. Bootstrap |K}
'|_ ', capacitor Ves\

...............

1
v
Veeon
Vep
VSS

— DC-

Figure 4: Typical connection diagram with integrated bootstrap diode

a very low charge to transmit the information. Minimizing
level-shifting power consumption allows design flexibility
of higher frequency operations, as well as longer lifetime,
improved system efficiency and application reliability.

EBV ELEKTRONIK 9



Infineon gate driver IC
technologies

Infineon CT Isolation Technology

Infineon EiceDRIVER™ galvanically isolated products use the magnetically-coupled coreless transformer (CT) technology
to provide signal transfer across the galvanic isolation. The technology provides short propagation delay, excellent delay
matching, and strong robustness. The isolation allows very large voltage swings (e.g. £1200 V).

Robustness

> Extremely robust signal transfer independent of common
mode noise

> Stability against common mode noise up to 100 V/ns

> Tight propagation delay matching: Tolerance improves
application robustness without variations due to age,
current, and temperature

Design flexibility

> Wide range of gate voltages including negative gate voltage > Closed-loop gate current control option
> CT technology is ready for use with silicon carbide
MOSFETs

Precise timing control

> Precise integrated filters reduce the propagation delay Integrated ramp-based filter
and propagation delay variation over a wide range of
operating conditions

> Integrated filters reduce the effort for external filters

structure

I
I
: Input pad
» Tight propagation delay allows minimum deadtime and :
I
I

improved system efficiency
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Infineon gate driver IC
technologies

Protection

> Short dead times with tight propagation delay

matching and precise integrated filters over a wide
: N veez 15V
range of operating conditions |
b D ]

> Fast short-circuit shut down using optional fast DESAT Vo | DESAT Roesur "IES”

detection and two-level turn-off for short-circuit current % vis

protection Logic _' out Cosur IK} v,
> Reliable short-circuit detection via a fast and accurate |':%

. T GN

desaturation (DESAT) detection circuit protects the power =

switches from damage during short-circuit condition °
> Active miller clamping option protects against parasitic

turn-on due to high dv/dt
> Built in short-circuit clamping limits the gate drive Coupling method Tolerancel, Tolerance V,

voltage during short circuit and lowers collecter voltage Coreless transformer +10% 8/+6%

overshoot Capacitive +18% -8/+6%

Optical -48/+32% +11%
Safety certification
> Safety certification available for VDE0884 and UL1577
L CERTIFIED

For SiC MOSFET switching
> Ideal for ultra-fast switching 1200 V silicon carbide power - Wide output side supply range

transistors such as CoolSiC™ MOSFETs - Negative gate voltage capability
> The drivers incorporate most important key features and - Extended common mode transient immunity (CMTI)

parameters for SiC driving: capability
- Tight propagation delay matching
- Precise input filters

EBV ELEKTRONIK 1



Infineon gate driver IC
technologies

Silicon carbide drive requirements

CoolSiC™MOSFETs and modules

Infineon’s CoolSiC™ silicon carbide (SiC) MOSFETs open
new degrees of freedom for designers to improve efficiency
and system flexibility.

The CoolSiC™ MOSFET offers advantages of the lowest gate
charge and device capacitance levels in 1200 V switches,
no reverse recovery losses of the internal body diode,
temperature-independent low switching losses, and
threshold-free on-state characteristics. Infineon’s unique
1200V SiC MOSFET adds additional advantages of superior
gate-oxide reliability enabled by state-of-the-art trench

Lead products

Schematic

design, best in class switching and conduction losses,
highest transconductance (gain), full turn-on capability
with gate voltage of only +15 V and short-circuit robustness.

The result is a robust SiC MOSFET which is ideal for hard-
and resonant-switching topologies. It can be driven like

an IGBT using standard drivers delivering the highest level
efficiency at switching frequencies unreachable by Si based
switches allowing for system size reduction, higher power
density and improved lifetime reliability.

Rpson Vps Package

Single switch TO-247-3pin
IMW120R045M1 45mQ 1200V
Gate
Source
Slngle switch o TO-247-4pin
Gate IMZ120R045M1 45mQ 1200V
Driver Power
Source Source
Booster vv|th NTC Easy 1B
DF11mR12W1M1_B11 11mQ 1200V
DF23mR12W1M1_B11 23mQ 1200V
Half bridge with NTC
FF11mR12W1M1_B11 11mQ 1200V
FF23mR12W1M1_B11 23mQ 1200V

Sampling on request
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Infineon gate driver IC

technologies

Recommended gate drivers

Ultra-fast switching 1200 V power transistors such as drivers, please refer to the product portfolio overview
CoolSiC™ MOSFETs can be easier handled by means of section of the selection guide. The drivers incorporate most
isolated gate output sections. Therefore, the following important key features and parameters for SiC driving such
galvanically isolated EiceDRIVER™ ICs based on Infineon’s as tight propagation delay matching, precise input filters,

coreless transformer technology are recommended as most ~ wide output-side supply range, negative gate voltage
suitable. For a larger selection of isolated gate capability, and extended CMTI capability.

Recommended gate drivers

Product Part number Typ. peak Typ. prop. | Typ. UVLO Other key
drive current delay ON OFF features
1EDI compact isolated 1EDI20N12AF 3.5A 40.0V | =120ns | 9.1V | 85V No | Functional DS0-8 150 mil
high-side driver family 1EDI6ON12AF 9.4A 40.0V | =120ns | 9.1V | 85V | No |isolation
1EDI20112MF 3.5A 200V | =300ns |119V | 11.0V Yes *
1EDI20H12AH 3.5A 40.0V | =125ns | 12.0V |11.1V No |8 mm creepage DSO-8 300 mil
1EDI60H12AH 9.4A 400V | <125ns | 12.0V | 11.1V| No |Clearance
1EDI20112MH 3.5A 200V | =300ns |11.9V | 11.0V Yes
1ED-F2 isolated high-side | 1ED020112-F2 2.0A 28.0V | =170ns | 120V |11.0V| Yes |Shortcircuit
driver with integrated clamping;
protection DESAT protection;
active shutdown
2ED-F2 isolated dual 2ED020112-F2 2.0A 280V | =170ns |12.0V | 11.0V Yes Short circuit DSO-36
high-side driver with clamping;
integrated protection DESAT protection;
active shutdown
1ED slew rate control 1EDI20112SV 2.0A 28.0V | =485ns | 119V |11.0V| Yes |Real-time DSO-36
(SRC) isolated high-side adjustable gate
driver current control;
over-current
protection,

soft turn-off shut
down, two-level
turn-off

EBV ELEKTRONIK 13



Product portfolio overview

Infineon’s gate driver IC solutions are the expert’s choice. With more than 200 reliable and efficient gate driver
solutions, we provide a comprehensive portfolio for virtually any application. To ease the selection process, this
overview is structured along the configurations of the gate driver ICs, as opposed to by application topology.

alt-bridge gate e
Typical connection
©
o S g
Veco q Upto 1200V c 3| | E| £ e s g
8 Sle|l=lg| (2B |25
INo IN  HO S g 2 8| ofB|w = 2 |E|2Q
T : HEEREHEEEEEEREE
— — .| al s = = =| 5
SDo SD VS oTo load % % % §-§ E E g?:f E‘é ; §% e
—{com Lo AR E R EE R R R E MR
b AR EEEEEEBREEEEE RN EEE
. S8 &S FESZEESSGEISEEE8 5354385
oltage o+/lo p. prop. dela aea b Features Package
p [MA off/o : (see page 24) (see page 25)
1200 1500/2500 85/85 2EDO020112-FI CT|\ v |V vV v v
2000/3000 440/440 IR2214 Jl 4 v VAR VAR 4
00 78/169 220/220 IR7304 JI 4 vV
1900/2300 270/680 IR7184 Ji VaIRva vV
650 1500/2500 85/85 2EDO020106-FI CT vV 4 4
IR2304 JI v vV v
78/169 220/220
IR25601 Ji v vV
IR21531 JI AR vV vV 4 v
IR21531D JI v vV VaIRva v v
180/260 na
IR25603 JI vV vV vV 4
IRS2153(1)D Ji 4 AR V|V v |V v v
IR2108 JI v vV v
IR21084 JI 4 VAR 4 v 4
200/220
IR2308 JI v vV 4
IR25606 Ji v vV
200/350
IR2109 JI AR vV v
IR21091 JI v vV vV v
200/750
IR21094 JI 4 Viv|Vv v 4 4
600 1IR2302 Ji VAR VAR 4
IR2103 JI v vV v
210/360 150/680 IR2104 JI VAR VAR 4
IR25602 JI AR AR
220/480 500/500 IRS2890D* Ji vVivi|Vv v v v
250/500 150/750 IR2111 JI v Vv v
150/150 IRS2304 JI v AR 4 v
IRS2103 JI v vV 4 v
150/680
IRS2104 JI AR VAR 4 v
290/600 150/750 IRS2111 JI v vV v v
IRS2108 JI v VAR 4 v
200/220 IRS2308 JI v vV 4 v
IRS21084 JI 4 V|V 4 v 4
200/750 IRS2109 JI AR VAR 4 v

*New
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alt-pridge gate ¢ e
Typical connection
o
) = g
Veco > Up to 1200V c Bl g S o5 3
S S o 5 08 oE 2ls
Hre e 8| |B[5[3/2 (B8 |58
iNo—]—|IN  HO T e T © B os % -8 g3
E| a W ola @ o wllc 9 o
SDo SD VS T oTo load 4 -S| s E HEEIEIEE RS Sl @
> HHEREEEHEEEEEEE -
—con_Lo 5|2zl 5|36 5|3EE|8 28 2esa |2
I R I R
= JEEHEHBEEREE R E R EHEECIEE
Ol0ou f Edaalvwvwvwvwasaoacaoaanl =0
Voltage lo./lo. | Typ. prop. delay: Base PN Features Package
class[V] | typ[mA] off/fon [ns] (see page 24) (see page 25)
300/310 2EDLO5NO6P | SOI v v VARARA
360/700
400/420 2EDLO5106P SOl v v Vi v Vv
IRS2183 Jl v vV v v
220/180 IR2183 Ji v vV v
IR(S)21834 JI v vV v v 4
500 1900/2300 IRS2184 JI vV a4 4 v
IR2184 Ji VaIva AR v
270/680
IR21844 Ji v VaRans v v v
IRS21844 Ji v vV ViV 4 4 4 4
2000/3000 440/440 IR2114 Ji v v vV vV v
300/310 2EDL23N06P | SOI VI iV Vv Vv vV v v
2300/2800
400/420 2EDL23106P SOl VI iV v Vv VAR 4 4
IRS2003 Ji v v v
200 290/600 150/680 IRS2008* JI v v
IRS2004 Ji ViV 4 4 4

*New
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Product portfolio overview

ee-phase gate d e
Typical connection
DC+bus
vcc
HIN 'g
LIN (Y
X . g . ¢
Lo woly s BEREEHERE
FAULT Ho(x3)+|:|—| —1 % - = 9 g 2/ S w 9
—]Rran Vs () ir;ad 3 § 7] § "é % §
r mRIP L0 (x3) ——+—C ¥ —C § — = 2' g 8le = £ )
L al 5 Bla|o|lc| . Slalm
vss com €5 slo|lslolal el
L © | © 8 oLt o s 9= < | 8|0l <
i 2 5 0/ 2 & e/ 3% o8 7 QP || fa|| P2
[.] g Rlol= wmassg 8o VAo ol zzzla
DC-bus slalelz 85222233 2(8oal5ls
“bus SalS & 0683658 anssL2eE0
oltage o+/lo p. prop. dela e en b Features Package
p [MA off/o . (see page 24) (see page 25
IR2233 J|v v VIiviviv vViviv v
250/500 700/750
1200 IR2235 J v v VARARAR VI VvV
350/450 550/550 IR2238 JI 4 4 VivIivI VvV v
6ED003L06-F2 | SOI vV vV 4 v 4
490/530
165/375 6EDL04106(N,P) | SOI VI v Vv VAR v v v
530/530 6EDLO4NO6P | SOI VARERA vV 4 4 4
IR2136 JI vV vV v VI v Vv v
IR21363 JI vV VAR v v v v
400/425
IR21365 Ji vV ViV 4 v
IR21368 Jl vV vV v v v
530/500 IR21364 JI VAR VAR v v v
200/350
600 IRS2334 JI AR 4
IRS2336 JI vV vV v v v
530/530 IRS2336D Jl VARARA vV 4 v 4 4 v
IRS23364D JI VI v Vv vV v v v v
IRS23365D Jl VaRARA vV 4 v
425/675 1R213(0,2) J v 4 ViV 4 ViV v v
300/1300 IR2131 J v VARARAR vViVvi|Vv
250/500
IR2133 J | v v Viviviv vViv|v
700/750
IR2135 J | v v VivIiviVv v v v
490/530 6ED003L02-F2 |SOI vV vV v v
200 165/375
530/530 6EDLO4NO2P | SOl vVIiVv|Vv V|V 4 4

16
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ole NIg de gate @
Typical connection
ypi i H | 8
— g 53 &
v, Ml e S el 5|02
«c® 4 Up to 200V S| 5 2 S o 3l ® -
58| |2 glal8l2] |3
w— oo £ <
— Ve Vg ) E‘ Té % § % % g é % §
T T : R EREEEREEE
+{com Ho 51 218|5| |€|€|_|E|€|E|5|2|8 |Ela
to load = RARA R °°5§3$353 Sl =
INo NV ° W= = 28,3288 8¢z Pe e |g
viglolB|lg|lclaslaldlslsloToRRT|T[D ]I
1 AEEEEEEEEEEEHEEEEEEEEEE
= 2388 G & edEE3ESELEEEEE RS
oltage o+/lo p. prop. dela aen b Features Package
D [MA off/o (see page 24) (see page 25)
1300/900 300/300 1EDIOSI12A CcT vV VI v Vv
165/170 1ED020112-(B,F)2 | CT | v/ 4 VAR 4 v v
2000/2000
1750/1750 1ED020112-(B,F)T | CT | v/ 4 AR 4 AR 4
2200/2300 300/300 1EDI10112M CT|v 4 VARAR
120/115 1EDI20N12A CT VAR VAR
125/120 1EDI20H12A CcT AR 4 4
4000/3500
1EDI20112A CcT Vv VIivI|Vv
1200 300/300
1EDI20112M CT|v 4 VARARA
4000/4000 80/80 1EDI30J12C CcT v v v v
5900/6200 300/300 1EDI30112M CT|v v vVIiviv
7500/6800 300/300 1EDI40I12A CT AR VIiviVv
SRC/2000 460/460 1EDI20112SV* | CT AR 4 AR YARaR% v
125/120 1EDI6GOH12A CT VAR vVIivi|v
10000/9400
300/300 1EDI6O0I12A CcT AR VARAR
160/240 215/140 IRS25752 JI v v
IR2117 JI AR 4 v
105/125
IR2118 JI vV v
250/500 IR2127 JI 4 4 v AR 4 v
600 150/200 IR21271 JI v v v AR v
IR2128 JI v v v AR 4 4
105/125 IRS211(7,8) JI Vv 4 v
290/600 IRS2127 JI 4 4 4 V|V 4 v
150/150
IRS21271 JI v 4 4 v AR v
500 1600/3300 200/170 IR2125 JI 4 VAR 4 4 4 4
200 160/240 215/140 IRS20752 N| v v
100 160/240 215/140 IRS10752 JI 4 v
SRC = Turn on slew rate control *New
DuUga Y de gate C e
Typical connection Up to 1200V
©
5Vo—] VDD VB2 =
INLo—]HIN1 HO2 Eﬁ = §
To load o B0 o
IN20— HIN2 VS2 o e (®) >
Vss NC 9 ol
[] 4 S 5 2
= NC NC Upto 1200V = o o “9 I
NC VBl : E -E - g_ &D
15Vo—{VCC HO1L :b£ d E 8. @ g §
To load 2 o @ ©f L 3
COM  VS1 o Bl=|l 2| 5| @ |
[ 23582 2
= ol & &la > a
oltage o/ 1o p. prop. dela e Features Package
3 b [mA off/o = (see page 24) | (see page 25)
1200 | 2000/2000  165/170 2ED020112-F2 | CT | v | v |v v v v
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Product portfolio overview

g de and O de gate d e
Typical connection
©
»l =
Vo 1l Up to 1200V g E
+—{vcc vBl—4 S X2 =
= = % ‘50 o
HIN o HIN HO Elo 5
= o B o
LINo LIN Vs o 3 S 2 [
To load o £ &
—JCOM LO —oO - o = g
o BRI 3
R M
1 #23522(38452
N Sl w D oloao oo >0
oltage o+/lo p. prop. de e Features Package
a b [MA off/o (see page 24) (see page 25)
1200 | 2000/2500 225/280 IR2213 JI VARAR' v v v
700 220/350 200/220 IR7106 JI V|V
IR2106 JI AR 4
IR21064 JI v v v v
200/350 200/220 IR2301 Jl VaR's v
IR25604 JI AR
IRS2301 JI VAR
IR2101 JI VAR v 4
210/360 150/160
IR2102 JI vV v
250/500 105/125 IR2112 JI v |V v v
130/135 IRS2112 Ji VIivi|Vv 4 4 4
290/600 150/160 IRS2101 JI VAR v v
IRS2106 JI vV 4 v
200/220
600 IRS21064 JI v v v v
360/700 400/420 2EDLO5I06BF  |SOI| v/ VAR
IRS2181 JI v |V v v
IR2181 Ji YaR' 4
1900/2300 220/180
IR21814 JI v v 4 4
IRS21814 J 4 v v vV
IR2113 JI VARARA 4 4 4
94/120
2500/2500 IR25607 JI VARAR' v
120/130 IRS2113 JI VARAR% v VARAR%
IRS2186 JI vV 4 4
4000/4000 170/170 IRS21864 JI v v v v
IRS21867 Ji VAR
94/120 IR2110 JI VaRAR 4 4
500 2500/2500
120/130 IRS2110 Jl Viviv v v v
290/600 150/160 IRS2005 JI vV v
200 1000/1000 60/60 IRS2011 JI vV v v
75/80 IR2011 JI v |V v
3000/3000 65/95 IR2010 JI vViviv 4 v
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Product portfolio overview

gle (O de gate @
Typical connection
yp S 2
B 2
=) cl 3
To load i kel 8 5
£ 5§ g ¢
INo———]IN Vcc—_L &0 s g2 3 8
° W w5 L 5
o B clelo X
COM OuT 2 ElE|lg|E|s
I olo|glv|5
= B e e 32z 9ee
= = = S|l Q| | = O Of L 0 oM =
£885 2828553
= = [a wn
3|lS|&E|8|8|8|5|a|3|3|=
0 ge o+/1o p. prop. dela - . Features Package
b [mA off/o . (see page 24) (see page 25)
300/550 50/50 IR44252 NI v v
o 1500/1500 50/50 IRS44273 NI v v
IR44272 NI v v v
1700/1500 50/50
IR44273 NI v v
1EDN(7,8)511B** NI v vV v
20 4000/8000 19/19
1EDN7512* NI v v VaIa
5 1600/3300 200/150 IR2121 NI | v vVivi v VAR
*New **Comingsoon
Dual lo de gate @ <
Typical connection
To load
NC NC
o
>
INAo——]INA  OUTA £
To load Y kel
COM vCC - O &
[ 1 i g
INB INB  OUTB q IS | ®
2 85 20z
© T Old 5 @
= g = E| 5 25|28
0 ge o+/1o p. prop. de - - Features Package
p [MA off/o . (see page 24) | (see page 25)
IRS4426 NI v
50/50 IRS44262 NI v v
25 2300/3300 IRS4427 NI vV
IR25600 NI vV
65/85
IR442(6,7) NI vV
2EDN752(3,4) NI v v v vV
20 5000/5000 19/19
2EDN852(3,4) NI v v v vV
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Product portfolio overview

Typical connection
T
v — %
CCOTN_ .S Eo
vee v B
2 9
PWM out o——PO VB|—¢ = o =
_ T Tomotorphase Bl o | & £
Overcurrent o——0C Vs 2| g2 < -
com com A 3 £ § = -
x — E| 3| ®|ew|S oh
Cl o 8|82
T S 2512226
= O 6 » oloaold
oltape S Features Package
A . (see page 24) | (see page 25)
1200 IR2277(1) Jiv | v |V 4
IR2172 Jl 4 4 v
IR2175 Jiv | v 4 v
600
IR2177(1) Jiv | v |V v
IR25750 JI 4 v
Complementary: High-voltage start-up IC
Typical connection
s
o
§S
VCC (+ a | B
From AUX <
> o1 5 |3
supply cvee 3 ) £ @
> o s >
o LA
£ o ©
8 g = o
" B 2
< S
© 60 [ =
S|z|3 3
Features Package
Voltage class [V] ‘ Base PN (see page 24) | (see page 25)
IRS25751 v viv v

EBV ELEKTRONIK 21



Product portfolio overview

Complementary: Opto-isolated solid state relays

Typical connection Microelectronic relays (MER) are power

AC or DC MOSFET or IGBT output photovoltaic relays
1 T 6 where the output switch is controlled by
VYT © a radiation from a GaAlAs light emitting diode

(LED) optically isolated from the output.
MERs are a good choice to replace mechanical
relays.

1&

—
N

e

!

o

5

Load voltage Load current Isolation voltage

V] g [mA] Vo] g Base PN
PVX6012
PVU414
PVT412L 4
PVT412A
PVT412
PVT422 AR
PVA3354N
PVA3324N
PVA3055N
PVA3054N
PVT312L AR
PVT312 aR'a
PVT322A V|V
PVT322 AR
PVA2352N AR
PVT212 V|V
PVR130(0,1) 4
PVD1354N
PVD1352N
PVA1354N
PVA1352N
PVDZ172N
PVAZ172N
PVG613*
PVG612A
PVG612
PVNO13*
PVNO12A
PVNO12

SIS SIS

SNENENIEN
ENENENIEN

ANENENESENEN
ANENENESENEN

NENENENENIEN
ENENENENENEN

*10 nA leakage current
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Product portfolio overview

Complementary: Opto-isolated gate drivers/voltage sources

Typical connection Photovoltaic isolators generate an electric-
ally isolated DC voltage upon receipt of a
< 1 DC input signal and are capable of directly
{ e driving MOSFET or IGBT gates. The output is
Anode — : controlled by radiation from a GaAlAs light
§ e emitting diode (LED) optically isolated from
03 ! the output
Cathode — !
e 2l.|2
— v 5 Y &
=2 =
o un o wn
Output voltage DC Short current Nominal control Isolation voltage Base PN
I\ [nA] current (DC) [mA] [Vems]
5/10 10/5 5 5 PVI5033R Vv
3/6 2/1 5 5 PVI5013R AR
5/10 10/5 10 10 PVI1050N YaR'
5 8 10 10 PVI5080N v v
5 5 10 10 PVI5050N vV
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Features

Addressing various application requirements, Infineon delivers solutions with an assortment of features intended to

optimize performance, minimize size and reduce cost. Below is a table of additional gate driver IC features available in

the current portfolio.

Feature | Benefits

Active Miller clamp

Protection against inadvertent dynamic turn-on because of parasitic effects

Brake chopper

Integrated brake IGBT driver with protection

Comparator

General purpose comparator included

Current amplifier

An independent opamp for current measurement or over-current detection

Current sense

Dedicated input detects over-current events

Dedicated JFET control

Optimized to drive SiC JFET

Desaturation protection

Protects the switch (IGBT) at short circuit

Enable

Dedicated pin terminates all outputs

Error reporting with shutdown

Pin indicates fault conditions and programs shutdown time

Fault reporting

Indicates an over-current or under-voltage shutdown has occurred

Fault reset

Dedicated pin resets the DESAT-FAULT-state of the chip

High-voltage start-up

Provides easy and fast circuit start-up while enabling low circuit standby losses

Integrated bootstrap diode

Integrated bootstrap reduces BOM

Over temperature shutdown

Internal over temperature protection circuit protects the IC against excessive power loss and overheating

Over-current protection

Ensures safe application operation in case of over-current

Programmable sead time

Dead time is programmable with external resistor for flexible design

Programmable shutdown

A shutdown feature has been designed into a pin

Self-oscillating

Integrated front end oscillator

Separate pin for logic ground

Dedicated pin or logic ground for improved noise immunity

Separate sink/source outputs

Simplifies gate resistor selection, reduces BOM, and improves dV/dt control

Shoot-through protection

Functionality such as deadtime and interlock

Shutdown

Dedicated pin disables the IC outputs

Soft over-current shutdown

Dedicated pin turns off the desaturated transistor, preventing over-voltages

Two-level turn-off

Lowers VCE overshoots at turn off during short circuits or over current events

Under-voltage lockout

Ensures safe application operation by avoiding unexpected driver behavior
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Package options

Infineon offers a multitude of packages. Below is a list of gate driver IC package options which are currently available.

DSO-8 DSO0-8 (300-mil) DSO-14 DSO-16 (WB) DSO-18 DSO-19

DS0-20 DS0-28 DSO-36 SO0T23-5 SOT23-6 SSOP-24
TSSOP-8 TSSOP-28 WSON-6 WSON-8 VQFN-14 VQFN-28
VQFN-34 LCC-32 MQFP-64 DIP-4 SM DIP-4 DIP-6
3 a
i
SM DIP-6 DIP-8 SM DIP-8 DIP-14 DIP-4-902 DIP-10
}5 h l__ -i _!_i i i I
CHIP
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New product highlights

The following segment features Infineon’s latest gate driver IC families at a glance. Visit the family pages for more
information.

IRS2890DS 600-V gate driver IC

600-V half-bridge driver IC with overcurrent protection
The new 600-V half-bridge driver IC is optimized for high-voltage motor drive applications in major home appliance
applications requiring rigorous standards for reliability and quality.

Designers are constantly challenged with developing The IRS890DS achieves high-power density by integrating
compact, energy-efficient solutions while maintaining a the bootstrap FET, under-voltage (UVLO) protection, shoot-
high level of reliability and ruggedness. The IRS2980DS is through protection, overcurrent protection, fault reporting,
tailored for motor drive applications requiring over current and fault clear function. The overcurrent protection feature
protection and best-in-class default reporting accuracy in has an internal threshold of +5 % for accurate reporting.

a small form-factor with high-voltage IC process to realize Additionally, the IRS2890DS has V, operational logic of

a compact, efficient and robust monolithic construction -8V and is tolerant to negative transient voltages. The
while integrating several features. IRS28990DS is offered in fourteen-pin SOIC and requires

the use of less pins then comparable parts on the market.

DC +bus ©

Vce
HIN
LIN

IRS2890DS

.
=
°
e
5
c
<]
o
o
e
=
=

To
load Major
home appliance

Cooling
compressors

For more information visit www.infineon.com/IRS2890DS
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IRS200x 200-V gate driver family

Now including IRS2008

Infineon offers 200-V half-bridge and high- and low-side driver ICs tailored for low-voltage (24 V, 36 V, and 48 V)
and mid-voltage (60 V, 80V, and 100 V) motor drive applications.

The IRS200x family utilizes our advanced high-voltage
IC process to realize a compact, efficient, and robust
monolithic construction.

The IRS200x family consists of seven devices with a typical
output sink current of 600 mA and typical output source
current of 290 mA. The 200 V devices are 3.3,5and 15V
logic compatible. V. under-voltage lockout (UVLO)
protection is a standard feature provided across the
family while IRS2008 and IRS2005 also include Vg UVLO

Up to 200V
Vec 0 »t
X Vee Vs = | A
HIN o— HIN HO
LIN o ™ LIN 'S ® ::_g To Load
COM LO —l—wvﬁ
14
IRS2005
Up to 200V
Vec 06— »t 1
ha Vee Vs = | A
IN o— IN HO
SD o— SD A *—1—0 To Load
— = M
[t

IRS2008 / IRS2004

For more information visit www.infineon.com/200VHVIC

protection. Additionally, the IRS2008 has V, operational
logic of -8 V. The IRS2008, IRS2004, and IRS2003 include
integrated deadtime and shoot-through protection. The
200V devices feature low quiescent currents. IRS2008 and
IRS2004 also features a shutdown input pin.

The 200 V devices are offered in eight-pin SOIC, eight-pin
DIP or fourteen-pin 4 x 4 mm MLPQ packages with various
logic input options and standard pin-out configurations for
high design flexibility and fast time-to-market.

Motor control Power tools

@[T
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2EDL EiceDRIVER™ compact

600-V half-bridge gate driver ICs with integrated bootstrap diode

The new 2EDL EiceDRIVER™ Compact high-voltage gate driver family meets the ever-growing need for higher application
efficiency and smaller form factors in consumer electronics and home appliances. It is optimized for the switching behavior
and power losses of today’s power supplies using IGBT and MOSFETs with dramatically reduced gate charges such as the
latest generation of Infineon’s CoolMOS™. With a monolithically integrated ultrafast low-ohmic bootstrap diode, the 2EDL
Compact sets the benchmark for driver ICs needed in applications with more than 2 A output currents.

> The 2EDLO5NO6PF in DSO-8 and the 2EDLO5NO6PJ in
DS0-14 boast the same features as the IGBT driver
versions and an under-voltage lockout adapted for

The 2EDL Compact family comprises seven 600 V drivers
with output currents of 0.5 Aand 2.3 Ain DSO-8 and DSO-14
150 mil packages for applications based on IGBT or MOSFET
switches: MOSFETs. They are recommended for servers and
telecommunications equipment, low-voltage drives,
> The 2EDLO5I06BF in DSO-8, optimized for IGBTs, comes

without interlock or dead time. It is ideal for switched

e-bikes, battery chargers, and half-bridge-based
switched-mode power supply applications.
The 2EDL23106PJ and 2EDL23N06PJ are 2.3 A half-bridge

v

reluctance motor drives and two-transistor forward

switched-mode power supply topologies.

> The 2EDLO5I06PF in DSO-8 and the 2EDLO5I06PJ in
DSO-14 are optimized for IGBTs and include interlock and
dead time. They are recommended for applications such

driver ICs in DSO-14 with interlock, dead time, fault
enable, and overcurrent protection. The 2EDL23106PJ
for IGBTs is ideal for applications such as multi-oven
IH cookers, fans, pumps, and drives. The 2EDL23N06PJ

as fans, pumps, major home appliances, power tools, for MOSFETs is best suited for switched-mode power

and general purpose inverters. The DSO-14 version is supplies, servers and telecommunications equipment,

recommended for industrial applications with higher e-scooters, forklifts, and battery chargers.

creepage distance requirements.

VBus

Ces |
P T1
— VBs
HO ‘ \
; D1
Vs C
T2 |
‘ Vce
D2 ¢

For more information visit www.infineon.com/eicedriver-compact

Lo

Consumer Fans LV-drives

G|

Major
home appliance

A
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1EDI20112SV EiceDRIVER™

1200-V single-channel driver IC with dynamic slew-rate control

The new 1EDI20112SV EiceDRIVER™ serves the latest generation of highly efficient low-EMI electric drive systems with a
variety of advanced features. It is the first driver on the market with dynamic slew-rate control (SRC) that allows on-the-
fly dVv/dT control of electric drives through precise gate current control, providing for the best tradeoff between minimum
power dissipation and minimum EMI depending on operating conditions such as high and low load.

The driver also includes desaturation protection for IGBTs and overcurrent protection for sense IGBTs via the fault status
output pin. Two ready-state output pins indicate proper driver power supply and normal operation. Two-level turn-off
with adjustable timing and voltage protects against excessive overvoltage in case of the IGBT operating at overcurrent or
a short circuit. To turn on the IGBT, the driver works as an adjustable current source in conjunction with an external PMOS
transistors and a sense resistor. To turn off the IGBT, the driver uses a 2 A MOSFET output stage.

The 1EDI20112SV is tailored for industrial drive applications using 1200 V power modules for currents up to 900 A, such as
the EconoDUAL™ 3 (up to 600 A). It is a single-channel IGBT driver IC based on Infineon’s coreless transformer technology.

The driver meets today’s long-term stability requirements for industrial applications. It is offered in a DSO-36 package with
a package width of 300 mil. It is RoHS compliant, green, and halogen-free.

Features Benefits
» 1200- V single-channel IGBT driver IC > Low EMI during low load conditions and high efficiency
> Unique: precise dynamic gate current control during high load conditions
> Unique: selective short circuit protection for 3-level > Reduction or elimination of dv/dT filter
inverters

> Overcurrent protection for sense IGBTs and conventional
IGBTs
» Protection: DESAT, soft turn-off or two-level turn-off

Vo

D,
Coesw T Do

|rs

T1

- 5

RSOFF

Control unit

ROFF

vcez
Reror

Fans
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1EDI EiceDRIVER™ compact 150-mil and 300-mil

1200-V galvanically isolated single-channel wide body gate driver IC family

Our new 1EDI EiceDRIVER™ Compact family complements our extensive range of high-voltage driver ICs for a market that
demands easy-to-use drivers with a small footprint for quick design-in cycles. The driver family is based on Infineon’s
coreless transformer technology, enabling a benchmark-setting minimum common mode transient immunity (CMTI)

of 100 kV/us with drive strengths of up to 6 A. They are ideal for IGBT-based applications such as photovoltaic string
inverters, charge stations for electric vehicles, industrial drives, welding equipment, induction heating appliances and
power supplies for servers and telecommunication systems

Features Benefits

» Single-channel isolated high-voltage gate driver IC > Best-in-class common mode transient immunity (CMTI):
» 12 Vinput-to-output isolation voltage 100 kV/ps

> Drives high-voltage power MOSFETs and IGBTs > Wide input operating range (3...17 V)

> Up to 6 A minimum peak rail-to-rail output > No voltage/signal adaptation between pC and driver

» Separate source and sink outputs or active Miller clamp necessary

> DSO-8 300-mil-wide body package option with 8-mm
creepage distance

%SGND GND 1 D> ouT [} |
N L

ﬁ vcC1 vCcC2 T o

IN+ CLAMP
— IN- GND 2 |
Welding
ﬁ VCC1 VCC2 T %
ety GND1 D> ouT+ z]_|
IN— IN+ OouT - ]
I IN- GND 2 1 _I_

For more information visit www.infineon.com/300mill and www.infineon.com/eicedriver-compact
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1EDN and 2EDN EiceDRIVER™ families

Rugged, cool and fast, 1-channel low-side 4/8 A gate driver ICs

1-channel (1IEDN) and 2-channel (2EDN) MOSFET gate driver ICs are the crucial link between control ICs and powerful
MOSFET and GaN switching devices. Gate driver ICs enable high system level efficiencies, excellent power density and
consistent system robustness.

Fast, precise, strong and compatible The new reference in ruggedness and low power

> Highly efficient SMPS enabled by 5 ns short slew rates and  dissipation
15 ns propagation delay precision for fast MOSFET and > -10 V robustness of control and enable inputs provides
GaN switching crucial safety margin when driving pulse transformers

> Separate source and sink outputs simplify the application > 5 A reverse output current robustness eliminates the need
design for Schottky switching diodes when driving MOSFETs in

> Industry standard packages and pin-out ease system T0-220 and T0-247 packages
design upgrades > Cool driver ICs from true rail-to-rail low impedance output

stages

> 4V and 8 V UVLO (under-voltage lockout) options for
instant MOSFET protection during start-up and under
abnormal conditions

1EDN 2EDN
o VDD o Load o o VDD oloadl oload2
2EDN752x / - 2EDN752x /
E 2EDN852x = 2EDN852x
s £ i N
5 ™M 1S ENA ENB m
S Rg1 m} ! S Ra "'}
::_) — \H = INA ouTA [T}—— H "
S
ue_ OUT_SNK :l—I P GND v [(f——9 m 2
Rgl REZ |k—}
o— 4] INB ouTs [5} % G
- C T CVDD
T VDD o °

LV-drives LV-drives
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Gate driver IC support

Infineon’s powerful gate driver IC support

Useful links and helpful tools

Gate driver IC selection tool

To simplify the gate driver selection process, Infineon offers an online easy-to-use gate driver selection tool.
By selecting a few key parameters, the tool quickly guides you in finding the right driver for your application.

Gate driver Driver selection based on

selection criteria switch criteria

e Switchiny frequency e Gate resistance
o Driver configuration
e Isolation requirement

e Qualification level

0 Package Start exploring today!
Visit: www.infineon.com/driver-finder

Infineon Designer

Select gate driver prototypes are available on www.infineon.com/ifxdesigner. Infineon Designer is an online prototyping
engine combining analog and digital simulation functionalities in an Internet application. Requiring a web browser only, it
is a perfect match for supporting customers in selecting the right product for a defined application.

cf-'- P _— PE— - e ﬁ'_'ﬂ s M ATk AR i '
— —__-—=1_=
-
'uu‘l"“““' =1 ] =
pril ol e tass
T - & -
= .
roammmeczomaman T .
T, i
=
| s i | digepri— ) e e
R e s —

32 WWW.EBV.COM



Gate driver IC evaluation boards

Gate driver IC support

EiceDRIVER™ evaluation boards are available on www.infineon.com/tool. The boards enable fast evaluation, prototyping

and system design by demonstrating key characteristics and benéefits of Infineon gate driver ICs.

Evaluation board

EVAL-6EDL04I106PT
Single EiceDRIVER™ with six 600 V
Trenchstop™ Infineon IGBTs in

full-bridge configuration

6EDLO04106PT

LS-SOI 600 V three-phase gate
driver IC with ultra-fast bootstrap
diode and integrated protective
features (interlock, over-current
protection, fault reporting, and
under-voltage lock out)

=
]
>
£
o
o
-
[
o0
°
L
=]
2
©
(7]
'S

Evaluation board

EVAL-1EDI60I12AF
Two EiceDRIVER™s with two 600 V
TRENCHSTOP™ Infineon IGBTs in

half-bridge configuration

1EDI60I12AF

Galvanically isolated CT 1200 V
single-channel gate driver IC for
high-voltage power IGBTs

Featured gate driver

EVAL-6EDL04NO2PR
Single EiceDRIVER™ with six 80 V
OptiMOS™ Infineon MOSFETSs in

full-bridge configuration

Compact

6EDLO4NO2PR

LS-SOI 200 V three-phase gate
driver IC with ultra-fast bootstrap
diode and integrated protective
features (interlock, over-current
protection, fault reporting, and
under-voltage lock out)

EVAL-1ED020112-BT
Two EiceDRIVER™s with two

1200V Infineon IGBTs in
Enhanced

half-bridge configuration

1ED020112-BT

Galvanically isolated CT 1200 V
single-channel gate driver IC for
high-voltage power IGBTs with
integrated protective features
(desaturation detection, two-level
turn-off, active Miller clamping)

EVAL-2EDL23106PJ
Single EiceDRIVER™ with two
600 V Infineon IGBTs in half-bridge

configuration
Compact

2EDL23106PJ

LS-SO1 600 V half-bridge gate
driver IC with ultra-fast bootstrap
diode and integrated protective
features (interlock, over-current
protection, fault reporting, and
under-voltage lockout)

EVAL-1ED020112-B2
Two EiceDRIVER™s with two
1200V Infineon IGBT modules

Enhanced

1ED020112-B2

Galvanically isolated CT 1200 V
single-channel gate driver IC for
high-voltage power IGBTs with
integrated protective features
(desaturation detection, two-level
turn-off, active Miller clamping)

EVAL-2EDL23NO6PJ

Single EiceDRIVER™ with two
600 V Infineon COOLMOS™
MOSFETs in half-bridge
configuration

Compact

2EDL23NO06PJ

LS-SOI 600 V half-bridge gate
driver IC with ultra-fast bootstrap
diode and integrated protective
features (interlock, over-current
protection, fault reporting, and
under-voltage lockout)

Contact your local
Infineon sales team

for evaluation board
availability information.

EBV ELEKTRONIK 33



Gate driver IC support

Gate driver IC chips for multi-chip packages

Infineon offers gate driver IC chips to address the on-going trend of integrating the driver, power stages, controllers and
other components into a smaller, more efficient single package.
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Driver loi/lo. Typ. prop. delay: Features
configuration el ‘ typ [mA] off/on [ns] CEELL. (see page 24)
105/250 IR2117 JI vV
250/500 IR2127 JI v v v vV Vv Vv
. . . 150/200
Single high-side 600 IR2128 JI v v v VAR
105/125 IRS211(7,8) JI vV Vv Vv
290/600
150/150 IRS2127 JI v v v vV
1200 2000/2500 225/280 IR2213 JI v vV
210/360 150/160 IR2101 JI vV
130/135 IRS2112 JI v Vi Vv Vv
290/600 150/160 IRS2101 JI VI v Vv
600 200/220 IRS2106 JI vV
High-side and 1900/2300 220/180 IRS2181 JI NARARA
low-side 94/120 IR2113 JI v vV
2500/2500
120/130 IRS2113 JI v VI v Vv
4000/4000 170/170 IRS2186 JI vV
500 2500/2500 120/130 IRS2110 JI v vV
200 1000/1000 60/60 IRS2011 JI vV
3000/3000 65/95 IR2010 JI v vV
IR21531 JI V|V VI VI V|V
180/260 na
IRS2153(1)D JI vV VI VI VIV
150/150 IRS2304 JI v vV
IRS2103 JI v vV
150/680
IRS2104 JI VI VI V|V
Half-bridge 600 290/600 150/750 IRS2111 JI v vV
IRS2108 JI v vV
200/220
IRS2308 JI v vV
200/750 IRS2109 JI VI VI V|V
220/180 IRS2183 JI v vV
1900/2300
270/680 IRS2184 JI VI VI V|V
1200 250/500 700/750 IR2233 JI v v v v Vi v Vv
6ED003L06-F2 |SOI vV v v vV
490/530
165/375 6EDLO4I06(N,P) |SOI VI VI iVvIVv v vV
530/530 6EDLO4NO6P SOl VAR ARAR v vV
IR2136 JI vV v v vV
400/425 IR21363 JI vV v v vV
Three-phase
600 IR21368 JI vV v v vV
200/350
530/500 IR21364 JI vV v v vV
IRS2336D JI VI VI iVvIVv v vV
530/530
IRS23364D JI VAR ARAR v vV
425/675 IR213(0,2) J v v v v vV
250/500
700/750 IR2135 JI | v v 4 v vV Vv Vv
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Notes
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DE-59439 Holzwickede
WilhelmstraRe 1

Phone: +49 2301 94390 0
Fax:  +49 2301 94390 30

DE-41564 Kaarst

An der Gimpgesbricke 7
Phone: +49 2131 9677 0

Fax:  +49 2131 9677 30

DE-71229 Leonberg
Neue Ramtelstralle 4
Phone: +49 7152 3009 0
Fax:  +49 71562 759 58

DE-90471 Nirnberg
Lina-Ammon-StraRe 19B
Phone: +49 911 817669 0
Fax:  +49 911 817669 20

DE-04435 Schkeuditz

Airport Business Center Leipzig
Frankfurter StraBe 2

Phone: +49 34204 4511 0

Fax:  +49 34204 4511 99

DE-78048 VS-Villingen
Marie-Curie-Strale 14
Phone: +49 7721 99857 0
Fax: +49 7721 99857 70

DE-65205 Wiesbaden
Borsigstralte 36

Phone: +49 6122 8088 0
Fax: +49 6122 8088 99

HUNGARY

HU-1117 Budapest

Budafoki Ut 91-93, West Irodahaz
Phone: +36 1 43672 29

Fax:  +36 143672 20

IRELAND

IE-Dublin 12

Calmount Business Park
Unit 7 Block C

Phone: +353 1 40978 02
Fax:  +353 1 45685 44

ISRAEL

1-40600 Tel Mond

Drorrim South Commercial Center
PO. Box 149

Phone: +972 9 77802 60

Fax: +972 3 76011 15

ITALY

[T-20092 Cinisello Balsamo (MI)
Via C. Frova, 34

Phone: +39 02 660962 90

Fax:  +39 02 660170 20

IT-50019 Sesto Fiorentino (Fl)
EBV Elektronik Srl

Via Lucchese, 84/B

Phone: +39 05 543693 07
Fax: +39 05 542652 40

[T-41126 Modena (MO)
Via Scaglia Est, 33

Phone: +39 059 292 4211
Fax:  +39 059 292 9486

IT-80128 Napoli (NA)

Via G. Capaldo, 10

Phone: +39 081 193016 03
Fax: +39 081 198061 24
Cell.  +39 335 83905 31

IT-00155 Roma (RM)
Via Edoardo D'Onofrio 212

Phone: +39 06 4063 665/789
Fax:  +39 06 4063 777

IT35030 Sarmeola di Rubano (PD)
Piazza Adelaide Lonigo, 8/11
Phone: +39 049 89747 01

Fax:  +39 049 89747 26

710144 Torino (TO)

Via Treviso, 16

Phone: +39 011 26256 90
Fax: +39 011 26256 91

NETHERLANDS

NL-3606 AK Maarssenbroek
Planetenbaan 116

Phone: +31 346 5830 10
Fax: +31 346 5830 25

NORWAY

Postboks 101, Manglerud
Ryensvingen 3B
NO-0681 Oslo

Phone: +47 22 67178 0
Fax: +47 22 67178 9

POLAND

PL-80-838 Gdansk

Targ Rybny 11/12

Phone: +48 58 30781 00

PL-02-676 Warszawa
Postepu 14
Phone: +48 22 25747 06

PL-50-062 Wroclaw

Pl. Solny 16

Phone: +48 71 34229 44
Fax: +48 71 34229 10

PORTUGAL
Unipessoal LDA
Edificio Tower Plaza

Rotunda Eng.° Edgar Cardoso, 23 - 14°G

PT-4400-676 Vila Nova de Gaia
Phone: +351 22 092026 0
Fax: +351 22 092026 1

ROMANIA

4C Gara Herastrau Street
Building B, 2" Floor - 2" District
Bucharest

RO-014472

Phone: +40 21 52816 12

Fax:  +40 21 52816 01

RUSSIA

RU-620028 Ekaterinburg
Tatischeva Street 49A
Phone: +7 343 31140 4
Fax:  +7 343 31140 46

RU-127486 Moscow
Korovinskoye Shosse 10,
Build 2, Off.28

Phone: +7 495 730317 0O
Fax: +7 495 730317 1

RU-195197 St. Petersburg
Polustrovsky Prospect 43,
Office 421

Phone: +7 812 635706 3
Fax: +7 812 635706 4

SERBIA

Balkanska 2

XS-11000 Belgrade
Phone: +381 11 40499 01
Fax:  +381 11 40499 00
Mobile: +381 63 204506
Mobile: +381 62 780012

SLOVAKIA

SK-82109 Bratislava
Turcianska 2

Green Point Offices
Phone: +421 2 3211114 1
Fax: +421 2 3211114 0

SLOVENIA

SI-1000 Ljubljana
Dunajska 167

Phone: +386 1 5609 778
Fax:  +386 1 5609 877

SOUTH AFRICA

ZA-7700 Rondebosch, Cape Town
1st Floor, Unit 0030

Belmont Office Park, Belmont Road
Phone: +27 21 402194 0

Fax: +27 21 4196256

ZA-3629 Westville
Forest Square,11 Derby Place
Suite 4, Bauhinia Building

Phone: +27 31 27926 00
Fax: +27 31 27926 24

ZA-2157 Woodmead,
Johannesburg

Woodlands Office Park
141 Western Service Road
Building 14-2nd Floor
Phone: +27 11 23619 00
Fax: +27 11 23619 13

SPAIN
ES-08014 Barcelona

c/Tarragona 149 - 157 Planta 19 1°

Phone: +34 93 47332 00
Fax:  +34 93 47363 89

ES-39005 Santander (Cantabria)
Racing n° 5 bajo

Phone: +34 94 22367 55
Phone: +34 94 23745 81

ES-28760 Tres Cantos (Madrid)
Centro Empresarial Euronova
C/Ronda de Poniente, 4
Phone: +34 91 80432 56

Fax: +34 91 80441 03

SWEDEN

SE-164 40 Kista
Isafjordsgatan 32B, Floor 6
Phone: +46 859 47023 0
Fax: +46 859 47023 1

SWITZERLAND
CH-8953 Dietikon
Bernstrasse 394

Phone: +41 44 74561 61
Fax: +41 44 74561 00

CH-1010 Lausanne

Av. des Boveresses 52
Phone: +41 216 5401 01
Fax:  +41 216 5401 00

TURKEY

Canan Residence

Hendem Cad. No: 54 Ofis A2
Serifali Umraniye

TR-34775 Istanbul

Phone: +90 216 528831 0
Fax:  +90 216 528831 1

Armada Is Merkezi
Eskisehir Yolu No: 6 , Kat: 14
Ofis No: 1406

Sogutozu

TR-06520 Ankara

Phone: +90 312 2956 361
Fax:  +90 312 2956 200

UKRAINE

UA-03040 Kiev
Vasilovskaya str. 14

off. 422-423

Phone: +380 44 496222 6
Fax: +380 44 496222 7

UNITED KINGDOM
South East

2, The Switchback
Gardner Road
Maidenhead
GB-Berkshire, SL6 7RJ
Phone: +44 16 28778556
Fax: +44 16 28783811

South West & Wales

12 Interface Business Park
Bincknoll Lane

Royal Wootton Bassett
GB-Wiltshire, SN4 8SY
Phone: +44 17 93849933
Fax:  +44 17 93859555

North

Manchester International
Office Centre, Suite 3E (MIOC)
Styal Road

GB-Manchester, M22 5WB
Phone: +44 16 149934 34

Fax: +44 16 149934 74

Scotland
1<t Floor
180 St. Vincent Street
GB-Glasgow, G2 5SG
Phone: +44 141 242482 0
Fax: +44 141 2211916
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