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Difference 1GBT vs. MOSFET

1991

:Smaller chip size
e Soft switching

 Temperature stable
 Ultra high frequency

1d4SOIN



Chip Size of IGBT and MOSFET

42.5mm?2

Traditional MOSFET 600V /
Super Junction MOSFET 600V

SGPO6N60 — NPT IGBT 600V T
IGPO6NGOT — TrenchStop™ IGBT 600V

At same current rating @ 100° C:
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DuoPack™ IGBT are available in packages size down to DPAK



IGBTHIMOSFET L %5

[FIFERSFIIGBT and MOSFET

Piot /
FET No. 3
100W ”’?l
%
/1 4
]
FET No. 4 / ////
20W ||/ ——~7‘7
y /AL 1GBT No. 2
%r — 1 IGBT No. 1
4V — T
7
1KHz 10KHz 100KHz

=> 15A IGBT
Versus
7A CoolMOS

Figure 3:

Total power losses versus the pulse
frequency for the IGBT and FET of the
same die size.

IGBT No.1: Fast IGBT lc100=15A
IGBT No.2 : High Speed IGBT I,,,=15A
FET No.3:Conv.MOSFET Iy,,,= 7A
FET No0.4:CooIMOSCP  Iy,,0= 7A

Rectangular current I,.=11A, D=0.5,
V=400V, T.=100° C, T,=150° C.

Up to a pulse frequency of 50 kHz the IGBT Is the better choice.




Soft switching

SPW47N60C3
Turn-on delay time td(on) Vpp=380V, Vgg=0/13V, 18 - ns
Rise time t Ip=47A, Rg=1.84, 27 -
Turn-off delay time ta(off) Tj=125 111 165
Fall time tr 8 12
SKW30N60HS
Tum-on delay time tagon) T=150°C 16 ns
Rise time t Vee=400V, Ic=30A, 13
VGE: 0/15Y,
Turn-off delay time tarern Re= 1.80 122
Fall time t L,:,’jl =60nH, 29
IGBT: Soft--- Low EMI
Low Switching stress
MOSFET: Hard--- High EMI

High Avalanche Capacity
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IGBT Behaviour

Characteristic difference between IGBT and MOSFET ~———
IC A I A
| < ¢ Ubs
D . <<Q/ g
3 &
2/ N
|_
LLl
&
ol /Gy
> = A >
K VCEs \
pn threshold voltage Vmﬂ; current tail
The IGBT is characterized by it's pn The IGBT has a characteristic current tail.
threshold voltage. Conduction loss are in Turn off losses are dominated by the tail
linear relation to I current.

The MOSFET behaves like a resistor.
Conduction loss are proportional to |2

The IGBT is basically the preferred device for higher

currents at limited pulse frequencies. Page 7



Temperature dependency of conduction ~—
MOSFET 1IGBT

3 15
2' % —Ic=2.8A
51 g 05 lc=1A
@ > —1c=0.5A

—1c=0.05A
0 1 1 1 1 O 1 1 1 1
-50 0 50 100 150 -50 0 50 100 150
T, [] T, []

Lower dependency of conduction parameters on junction
temperature (Rpgn @ MOSFET, Vg, @ IGBT) of IGBT
compared to MOSFET

— Lower dependency of conduction losses on junction
temperature of IGBT compared to MOSFET
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Current dependency of conduction

Conduction Losses at T, =25 ° C

Conduction Losses at T, = 125 ° C

-

— P yeong Of MOSFET 1,4Q

W | |
10 — P ycong Of LightMOS
T, =25 Ji |
5 a

P

ID!IC >

Pvcond /
O - T

1

-

= =

W

10 A

™ Pyeong Of MOSFET 1,4Q
| |
— Pyeong OF LightMOs /

[TJ = 125 ¥

=

ID,IC—)

1

Lower dependency of conduction parameters on transistor current

(Ip @ MOSFET, |- @ IGBT) of IGBT compared to MOSFET

— Lower dependency of conduction losses on transistor

current of IGBT compared to MOSFET
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Temperature dependency of switching —
MOSFET IGBT
1.5 - 2 -
15 /
g ! 3
L 05 N
0.5 — Eon
— Eon/ Eoff — Eoff
O 1 1 1 O 1 1 1 1 1
25 50 75 100 125 150 25 50 75 100 125 150
T2 D] T, [

Lower dependency of switching parameters on junction temperature
(E,ny Eo) Of MOSFET compared to IGBT

— Lower dependency of switching losses on junction temperature of
MOSFET compared to IGBT

17-Jan-08 Copyright © Infineon Technologies 2006. All rights reserved. Page 10



Temperature stable

S KW3O N 60 H S 0.9g rEolazEcC:
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Temperature coefficient of IGBT

neg temp coef similar to the bipolar transistor

amount of electron current (MOS current) decreases,
injected to the Ndrift region.

17-Jan-08

Viegjsas, COLLECTOR-EMITT SATURATION VOLTAGE

5 5V -
5.0V ,4/
Wy 1,=60A
4,5V o
4,0V el
™
35V et
il I.=30A
3.:v&\ o
-y
2.5V
et I.=15A
2.0V e c
1,5V
1,0V
-50°C _ 0°C 50°C  100°C  150°C

T, JUNCTION TEMPER

Figure 8. Typical collector-em

saturation voltage a
junction temperature
(Vge = 15V)

Pos temp coef. similar to a power MOSFET.

- Channel Resistance
- N- drift region resistance

Copyright © Infineon Technologies 2006. All rights reserved.
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Evaluation of dependencies
NoO

Low Current
Temperature

dependency
during
switching
of MOSFET

Low

In total (conduction + switching losses)

the risk for thermal runaway is higher for
MOSFET than for IGBT

Page 13
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IGBT - Where to use... e

Difference between IGBT, MOSFET and Bipolar Transistor ~————

Application
Requirements

A

MOSFET

IGBT
Difference IGBT vs. MOSFET:

high
Diff. IGBT vs. Bipolar:  smaller chip size -> lower price
« softer switching, lower EMI
« higher ruggedness  temperature stable - no significant
(short circuit, losses increase @ increasing Ta/ Tj
avalanche) * not suitable for ultra high
» easier design frequencies
* less passive devices
needed in system
->lower system cost
low at same low VCEsat

Bipolar Transistor
Frequency

v

low <12 kHz  medium <40 kHz high <150kHz Ultra high (>150 kHz)

Application frequency is the main selection criteria of IGBT Page 14
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Today’s IGBT
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Biggest and Smallest Module —

Easy 750 IHM

32.4 mMmm*25.4 mm 190 mMmm*140 mm
Only 10 g 2300 g
FS30RO6VES3 FZ3600R17KE3
30A 600V 3600A 1700V

SixPack Three Phase inverter

Way to Success: High Current Density and Low Loss




Low Loss and High Ruggedness ~———

B Saturation Voltage

conduct loss

Vcesat*™lc

B Turn on and off energy

Switching loss

(Eon+Eoff)*f

B Ruggedness

SC rating

Loss Ruggedness Easy Parallel Softness Low cost 175°C



High Performance and Low Cost

B Positive temperature coefficient of Saturation Voltage
Easy Parallel

B Softness
Low Switching Stress

Low EMI

B Low cost_ Small Chip and Large Wafer Size

Thermal Resistor/Low Cost

Max Junction temperature

1757C
Low cost 175°C

Easy Parallel Softness

Loss  Ruggedness




Way to improve loss_ Trade-off curve of IGBT N

M An IGBT technology is defined E,q
by the trade-off curve [RIIA]

M |GBT for high switching
frequency applications (welding,
UPS, Solar, SMPS) are at the
lower end of the curve

— Low E 4

M |GBT for low switching
frequency applications (drives)
are at the higher end of the
curve | [V]

0
= Low VCE(Sat) i ) ) ) 4

Ideal
15 - Switch

LOsSS



Short Circuit rated Chip

Kurzschluss |-Verhalten
TRE Bun: 500M5/s Sample
|

| | |
[ 25A IGBT2

1
1
1 {
1
1
a2 tp i
+ 1 1]
] 1
TOOV  Ch: T80V WZo0ps thix -2TV 12 feb 2002
. ' 0821714

DA
10V 12V 14V 16V 18V 20V

Vise. GATE-EMITTER VOLTAGE

Limiting short-circuit current by chip itself




Feature: Short Circuit Rated
Exceptional ruggedness of NPT and TrenchStop-Technology

Short-circuit

180

160

140

[N
o
o

(*2}
o

Collector current [A]
(0]
o

Short circuit IKW25T120

[uiy

N

o
I

S
o
1

20 A

-20 -

| (TP V” SR Moo
. 10us short:
Successful
switch-off
10us
lc ety L‘ Pt
U ge=0V U ge=0V
5 10 15 20
Time [us]

900

800

- 700

- 600

500

400

300

T 200

100

-100

Collector voltage [V]

Test Circuit :

DC|

1 I put

Test Conditions :
T,=150° C

R;=56Q; V=800V
Veeon=t19V; Veger= OV




Short circuit rated and Unrated IGBT 20A 1200V “——

800 20
600 - | 15
—
S 400 41— 10
© ‘ S ——Uce
S S~
> © ——c
&; / ] S’ Uge
~ 200 5 [¢]
2 / \\
0- / \ // \l |,
7
800 20
-200 ‘
600 + 15
t (us) Py
S 400 10
% —~ |——Uce
=) b
> © ——c
&; = Uge
= 200 - |5
o
(\
0 \ o
-200 : ‘ ‘ 5
0 5 10 15 20




Current sharing IGBT_SKW30NG60OHS

Pl ovrva (G ) P

| 1
s i Prmmisd1) P s 0 Fy P 3 plapiegs ‘L'\ |
i #2108 my" BELmy 1331 RAbY f "H._ !

L= 1} ] o 4 o o n |

Easy Parallel




Softness of Chip

Tek S 250M5/% 5 Acqs Te k FIEE 250M5/% 16 Acqs
[- T- . 1 [- T- . ]
IGBT3  Ucc=400V, Uge=+/-15V, T=125°C IGBT2 Ucc=400V, Uge=+-15V, T=125°C
€1 High
399

o @"":“-“‘-*'“'-“‘ e [T @,“___, C1 Max
1 . i 450 ¥

|

3+
il
{
|

1 ....-...__..u_n.-i.m-u—.......‘_

———

i
ﬂ_ﬂ] A A 1I:R'r W Z00ns ThI % @I ?HI'F' fh! ' I:IM.? B [T e TR
[ T

25% low di/dt

Low switch off overshoot voltage




Way to low cost_Trench FieldStop technology

Two major trends - in the past and the future?
(Driven by chip cost reduction)

Chip shrink in

Size (=lateral)

Thickness (=vertical)

Trench gate o /
I 1 FieldStop layer

n (substrate)

N (fieldstop)




Shrink in Chip

I i S

4th Gen

|
3rd Gen

1200 V/ 75 AIGBT

vG.L @ [A] (D.52T)1es30A

2012

2008

2004

2000

1996

1992

1988




300
- 1200V IGBT A
1200V Diode o8
250 e 600V IGBT §
= —A— 600V Diode ()
=200 QS
@ L
2
< 150
o
S 3 60 -120
% 100 =0 -120 pm
= —
50 - -
0 T T T I I I I
1990 1992 1994 1996 1998 2000 2002 2004 2006

Year




Larger Wafer Low Cost (in

Low cost




Roadmap of Infineon IGBT

Performance
A TrenchStop2-
IGBT

TrenchStop- 15% lower
IGBT Switching

Losses,
30% lower Same
Conduction Conduction
Losses, Losses
70% lower but higher
1st Gen. Turn-off LosS switching
BUP-IGBT (600V) losses
Worldwide Trenchgate
PT-IGBT first NPT-IGBT &
Fieldstop
P Time

17-Jan-08 Copyright © Infineon Technologies 2006. All rights reserved.



IGBT Features and Benefits

17-Jan-08

IGBT Feature Customer Benefit

Non Punch Trough Technology:
Short circuit rated ||~ High ruggedness
Avalanche rated

Latch -up free

Temperature stable
L . ||- No thermal runaway
switching behaviour

II~ Easy paralleling also for 600V

Positive temp. coefficient of Vcesat )
devices

Lowest conduction losses Reduced need for coolin
(TrenchStop IGBT) |I~ g
High current density ||~ Highest current class
(TrenchStop IGBT) (60A single & 40A DuoPack)

Copyright © Infineon Technologies 2006. All rights reserved.
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NPT Planner and TrenchStop

n (substrate) n (substrate)

n (fieldstop)

p+

Collector oM Collector

TrenchStop:
600V: Similar Eoff than Fast-1GBT, lower VCE(sat)

1200V: Significantly lower VCE(sat), but higher Eoff

Copyright © Infineon Technologies 2006. All rights reserved.
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Chip Photo

From IGBT2 to IGBT3 cells

IGBT2 Planar Cell

AlSi

IGBT3 Trench Cell

Source

P+ p—Bodyi-*

N

Gateoxid

5

3

)

o
I8 T T
&, O0um

VIGIFA 5,0kY 5,0rmm «5.00k SE(U] 29,0300

Page 33
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IGBT Technologies (Discrete Technologies) —

Tech.
Planar technology TrenchStop Technology

Voltage

Fast IGBT
600V HighSpeed IGBT TrenchStop™ IGBT

Fast IGBT IGBT Serie for IH

1200V HighSpeed2 IGBT TrenchStop™
IGBTTrenchStop™2

IGBT Serie for IH

2 EXxxxx
Fast IGBT
S|HighSpeed (600V)
HighSpeed (1200V)
TrenchStop™
Reverse Conducting
2 Generation

Fesreserved. Page 34

I

| K W 03 N 120

O - I I

&
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Discrete Package Unfineon.

TO-252 TO-263 10-220
(D-PAK)  (D>PAK) FULL-PAK

I K| W| 03 N 120 H 2 Exxxx
A | TO-220 Fullpack
B | TO-263 (D2-Pak)
D | TO-252 (D-Pak)
P TO-220
W TO-247

17-Jan-08 Copyright © Infineon Technologies 2006. All rights reserved. Page 35



Sales Code naming for Discrete IGBT

- Fast IGBT
HS HighSpeed (600V)
H HighSpeed (1200V)

T TrenchStop™
onducting

eration
Special selection

TrenchStop™ is the
trademark for IGBT3

@ 100° C [A] technology.

. 1)
N N-Channel IGBT Other discrete
IGBT’s are based on
IGBT2 technology.

1) Exception: 1200V TrenchStop uses “T” as separator

Copyright © Infineon Technologies 2006. All rights reserved.
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Page 36



Table of Contents —

|l Discrete IGBT and MOSFET
|| |IGBT Chip technologies

|l 1200V IGBT and TrenchStop™2
|l EmCon Diode

F | Comparison Test on System

17-Jan-08 Copyright © Infineon Technologies 2006. All rights reserved. Page 37



IGBT Technologies (Discrete Technologies) —

Planar technology TrenchStop Technology

Fast IGBT
HighSpeed IGBT TrenchStop™ IGBT

Voltage

Fast IGBT IGBT Serie for IH

HighSpeed2 IGBT le 0
IGBT IrenchStop™2

IGBT Serie for IH

2 EXxxxx
Fast IGBT
S|HighSpeed (600V)
HighSpeed (1200V)
TrenchStop™
Reverse Conducting
2 Generation

Fesreserved. Page 38

I

| K W 03 N 120

O - I I

&
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Overview = 600V Discrete

IGBT2: Fast IGBT2: High-speed IGBT3: Trenchstop
IGBT Technology Planar + NPT Planar + NPT Trench + Fieldstop
IGBT 25 °C 2.0V 2.8V 1.5V
Vee,sat | 150 °C | 2.4V 3.5V 1.8V @ 175 °C
Diode Technology EmCon EmCon Fast EmCon HE
Diode 25 °C 1.4V 1.55 V 1.65 V
\ai 150 °C | 1.25V 1.55 V 1.6 V
fsw Range Suitable | 20-40 kHz 40-80 kHz up to 40 kHz
Max. Tvj operation | 150 °C 150 °C 175 °C
Max. SC Time 10 us 10 pus 5 us
Discrete Type No. S...60 S...60HS 1...60T

Target Applications

UPS / Welding / Solar
Power

Welding / PFC / SMPS
/ Lamp Ballast

Drives / UPS /
Welding / Solar Power

17-Jan-08
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Fast IGBT 600V

Portfolio for Medium Switching Frequencies (f<40kHZ)

17-Jan-08

Single IGBT

DuoPack ™

2A
4A
6A
10A
15A
20A
30A

TO-252

(D-PAK)

SGDO02N60
SGDO04N60
SGDO6N60

TO-263
(D2-PAK)

SGB02N60
SGB04N60
SGBO6N60
SGB10NG0OA
SGB15N60
SGB20N60
SGB30N60

SKB02N60
SKB04N60
SKBO6N60
SKB10ONGOA
SKB15N60

SGP02N60
SGP04N60
SGPO6N60
SGP10NG60A
SGP15N60
SGP20N60
SGP30N60

SKP02N60
SKPO04N60
SKPO6N60
SKP10NG0OA
SKP15N60

TO-220

FULL-PAK

SKAO6NG0

Copyright © Infineon Technologies 2006. All rights reserved.
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SGW10NGOA
SGW15N60
SGW20N60
SGW30NG60

SKW10NG0OA
SKW15N60
SKW20N60
SKW30NG60

Page 40



High Speed IGBT 600V
Portfolio for High Switching Frequencies (f<40kHz)

17-Jan-08

Continuous
collector

current

at Tc=100° C

2A
4A

6A
10A

15A
20A
30A
S50A

Single IGBT

2A
4A
6A
10A
15A
20A
30A

DuoPack ™

TO-263

(D2-PAK) TO-220

SGB15N60HS
SGP20N60HS
SGP30N60HS
SKBO6NG6OHS
SKB15N60HS

Copyright © Infineon Technologies 2006. All rights reserved.

TO-247

SGW20N60HS
SGW30N6OHS
SGW50N60HS

SKW20NG60HS
SKW30N60HS
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TrenchStop IGBT 600V

17-Jan-08

Continuous

collector
current
at Tc=100° C

10A
15A
30A
50A

75A

Single IGBT

4A

6A
10A
15A
20A
30A
S50A
75A

DuoPack ™

TO-263
(D2-PAK)

IGB15N60T
IGB30NGOT
IGBSONGOT

IKBO6N6OT
IKB1ON6OT
IKB15N60T
IKB20ON6OT

TO-220

IGP10N60OT

IGP15N60T
IGP30NGOT

IGP50N60OT

IKPO4NGOT
IKPO6NGOT
IKP10NGOT
IKP15N60T

IKP20NG60OT

TO-220

FULL-PAK

IKAOGNGOT
IKALONGOT
IKA15NG6OT

Copyright © Infineon Technologies 2006. All rights reserved.

TO-247

IGW30N60T

IGWS0N60T
IGW75N60T

IKW20N60T

IKW30NG60T

IKW50NG60T
IKW75N60T
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IGBT Technologies (Discrete Technologies) —

Planar technology TrenchStop Technology

Fast IGBT
HighSpeed IGBT THencnsion ! |GB |

Voltage

Fast IGBT IGBT Serie for IH

HighSpeed2 IGBT e R
IGBT TrenchStop™2

IGBT Serie for IH

2 EXxxxx
Fast IGBT
S|HighSpeed (600V)
HighSpeed (1200V)
TrenchStop™
Reverse Conducting
2 Generation

hts-reserved. Page 44

I

| K W 03 N 120

O - I I

&
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Overview > 1200V Discrete (Hard Switching)

IGBT2: Fast IGBT2: High-speed2 IGBT3: TrenchStop ITCr;E(;rh4S:top2NEW
IGBT Technology | Planar + NPT | 280 LN Fieldatop Fieldstop
IGBT 25°C [3.1V 2.2V 1.8V 1.75 V
Vee,sat 150 °C  [3.7V 2.5V 2.3V 2.25V
Diode Technology EmCon EmCon HE EmCon HE EmCon4
Diode 25°C [2.0V 1.75 V 1.75 V 1.75 V
vi 150 °C 1.75V 1.75V 1.75V 1.8V
fsw Range Suitable 16-40 kHz 40-100 kHz up to 20 kHz up to 40 kHz
Max. Tvj operation * | 150 °C 150 °C 150 °C 175 °C
Max. SC Time 10 pus 10 pus 10 pus 10 pus
Discrete Type No. S...120 1...120H2 1...120T 1..120T2

Target Applications

UPS / Welding

Welding / PFC / SMPS /
Lamp Ballast

Drives / UPS / Solar
Power

Drives / UPS /
Welding / Solar
Power

* The RBSOA of TrenchStop2 IGBT is enlarged up to four times of nominal current

17-Jan-08
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Features and Benefits of TrenchStop™ 2

TrenchStop ™ 2

Your Benefit

Low conduction losses
low Vg oy 0f 2.15V Longer Battery backup Time
Low switching losses Optimized for high frequency
Soft turn-off for IGBT and Diode Improved EMI performance
High Pulse Current Capability No over-sizing
Temperature Rating 175° C Higher System Reliability
Optimised Reverse Diode Low reverse recovery losses
much softer
10 us Short Circuit Capability High Reliability

17-Jan-08 Copyright © Infineon Technologies 2006. All rights reserved. Page 46



Fast IGBT 1200V

Portfolio for Medium Switching Frequencies (f <40k

17-Jan-08

Continuous

collector
current
at Tc=100° C

2A
TA

Single IGBT
ol
>

N R
o1
>

DuoPack ™
g N DN
> > >

N B
o1
>

TO-252

(D-PAK)

SGDO02N120

TO-263
(D2-PAK)

SGB02N120

SGBO7N120
SGB15N120

SKB02N120

SGPO02N120

SGPO7N120
SGP15N120

SKP02N120

Copyright © Infineon Technologies 2006. All rights reserved.

SGW15N120
SGW25N120

SKWO07N120
SKW15N120
SKW25N120
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HighSpeed2 IGBT 1200V

TO-263
(D2-PAK)
Continuous
collector . " [
current iy & |
at T.=100° C ;
o
o 1A IGDO1N120H2 IGBO1N120H2 IGPO1IN120H2
(d))
2 3A IGBO3N120H2 IGPO3N120H2 IGWO3N120H2
=
2
< 1A IKBO1IN120H2 IKPO1N120H2
©
(a
g 3A IKBO3N120H2 IKPO3N120H2 IKWO3N120H2
(@)

17-Jan-08 Copyright © Infineon Technologies 2006. All rights reserved. Page 48



TrenchStop IGBT 1200V

Portfolio for Low Switching Frequencies (f <20kHz)

TrenchStop family ‘

i

Continuous
collector
current

at T.=100° C

—  8A IGW08T120
O 15n IGW15T120
% 25A IGW25T120
D 40A IGWA40T120

60A IGW60T120
. B8A IKWO08T120
S 15A IKW15T120
S 25A IKW25T120
0 40A IKW40T120

New TrenchStop2 family

£ 15A IKW15N120T2
[&]
S o5A IKW25N120T2
(@)
3 40A IKW40N120T2

17-Jan-08
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Reverse conducting IGBT ——
Diode I IGBT I RC-1GBT I

Gate Gate

Emitter Emitter

Collector Collector

Cathode

B RC: Reverse Conducting
B Monolithic Trench-Fieldstop IGBT + Diode

B RC-diode utilizing complete chip area hence
same Rth as RC-IGBT B

B Currently only for soft-switching applications
(resonance circuit), as RC-diode not N (retastop)
commutation-proof n COISEIOk p*

n (substrate)

17-Jan-08 Copyright © Infineon Technologies 2006. All rights reserved. Page 50



Portfolio for Soft Switching IGBT
TrenchStop IGBT 600V / 900V /1000V /1200V

TO-247

17-Jan-08

g ¥

Continuous p
collector e B gl
current T
at T¢c=100° C
1200V
=
=
E S 15A IHW15N120R2
©
Q< 20A IHW20N120R2
Lo
= 0 25A IHW25N120R2
92 30A IHW30N120R2
&
40A IHW40T120

DuoPack™

DuoPack™

ngle IGBT

600V
30A IHW30NGOT
40A IHWAONGOT
900V
IHW30N9OT
S0A IHW30N9OR ‘
1000V
2 IHW30N100T
IHW30N100R
1600V
30A

IHW30N160R2 ‘

Copyright © Infineon Technologies 2006. All 'fléhts reserved.
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EmCon™ Diode 600V & 1200V for DuoPack™

Comparison of different diode concepts

17-Jan-08

>
>
>

» Strong negative temperature coefficient

n, p [10%cm?

OFrRPNWEAOUOIOJO

Conventional Epi-diode
p

n'-Substrate

240 pm

Epitaxial silicon wafers
Strong carrier lifetime killing
High peak reverse recovery current

of Vg

>

>

|E|
0-

Infineon EmCon technology
p +
n
[\
|

70 um

Ultra-thin wafer and field-stop
technology for smaller switching
losses

» Adjusted front- and backside emitters
for improved switching

Fast & soft switching
n-
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EmCon Diode_working with IGBT

Technology Products Veypos
600 V Emcon Fast 600V Fast DuoPack 1.4V
600V HS DuoPack 1.5
600V Discrete Diodes 1.6V
600 V Emcon 3 600 V TS DuoPack 1.6V
600 V Emcon 600 V modules, chips 1.25
1200 V Emcon Fast 1200V Fast DuoPack 2.0V
1200V HS2 DuoPack 2.0V
1200 V Emcon HE 1200V TS DuoPack 1.7V
1200V Discrete Diodes 1.65V
1200 V Emcon Rect. 1200V IH2-Series 1.1V
modules, chips
1200 V Emcon modules, chips 1.9V

1200V EmCon4

Modules, Discrete

1.65V
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Discrete EmCon™ Diodes
Product Family 600V & 1200V

TO-252 TO-263
(D-PAK) (D2-PAK) T0-220
Continuous i
forward
current - e
at Tc=100° C
3A IDDO3EG6O
6A IDDOGEGO IDBO6EGO IDPOGEGO
> 9A IDDO9EGO IDBO9EGO IDPO9EGO
§ 15A IDD15E60 IDB15E60 IDP15E60
23A IDD23E60 IDB23E60 IDP23E60
30A IDB30EGO IDP30EGO
45A IDB45E60 IDP45E60
4A IDBO4E120 IDPO4E120
g 9A IDBO9E120 IDPO9E120
QS 12A IDB12E120 IDP12E120
— 18A IDB18E120 IDP18E120
30A IDB30E120 IDP30E120
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Test waveform comparison |

B Comparing TrenchStop™2 with Fast IGBT

TR .

A e ) I Ic I‘
Vge e e T UG Py S Ve
| | L
|
| H Y.Cf} d Vee | | :i
IKW15N120T2 SKW15N120

eTurning of a 28A current, voltage of IKW15N120T2 is 144V, while
SKW15N120 is 234V.

TrenchStop™2 IGBT is much softer than Fast IGBT,
while the turn-off losses kept in the same level
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Test waveform comparison Il

B Comparing TrenchStop™2 with TrenchStop™
ESRTI TN TN | R T T S

Ie ‘“Ir_'“ ) M v "
|I: ey e A - .'"‘4:..- fmﬂm

IJ A P _.:I )
) = = e i ¥

;.f N

_ N gy — \

Yoe Vee E f 'u.._,—f'“'-v--"" -
IKW15T120

IKW15N120T2

\When turning off a 28A current, the turn off losses of IKW15N120T2 is

882 1 J, while IKW15T120is 1703 1 J.
eThe voltage overshoot is almost the same.

Turn off losses of TrenchStop™2 IGBT is much smaller than
TrenchStop™ IGBT, while the softness is the same

Page 58

17-Jan-08 Copyright © Infineon Technologies 2006. All rights reserved.



Test waveform comparison 11l

B Diode performance in TrenchStop™2 and TrenchStop™ IGBT

immww"!—ﬁ-’m'—"—'
s &
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:\u-\-.l-\-q. H'H-*-F‘—'_““W-GW‘J il . ! .-". A "Hh vl-l-. ’ Y : T . --'II ¢ § -'_ IN .IIU'H- "'.r'ﬁ-.
T I EL e I - ] b i \ I\-.-'I
|I P
Lebou ERLI o e Ty e R
EmCon4 EmCon HE

EmCon4 shows less reverse recovery current
EmCon4 has smoother current transients.

Besides smaller reverse recovery energy,
EmCon4 show super softness
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B For any question, please contact us:

[0 Zhou Yizheng
[0 Tel: 021 61019242
[0 E-mail: Yizheng.zhou@infineon.com

[0 Chen Simon
O Tel: 021 61019220
O E-mail: Simon.chen@infineon.com
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