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Comparison 1200V IGBT?3 E3 vs. T3

Characteristic comparison
between the 1200V IGBT? generation
E3and T3

Optimised 1200V IGBT? - Chip
w== |GBT? - T3 for low power and medium power modules

* Vcesat reduced by 100mV @ T,; = 125°C
* reduction in turn-off losses of approx. 15%
* module name with T3: F...R12...T3
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power electronics in motion

IGBT & Diode technology BUPEC

power electronics in motion

Lrs s

Infineon

technolegios

IGBT3and EmCon Chip manufacturing in Villach (Austria)

N

A long time best manufacturing experience

and best technologies experience in Power electronic.

Certificate by QS-9000
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power electronics in motion

PT-, NPT-, Field Stop Technology BUPEC

Punch Through I Non Punch Through I Trench + Field-Stop I

n" basis (substrate)

n" basis (epi)

n* buffer (epi)
n" basis (substrate) Collector

Collector

Advantage
* Implanted backs-emitter -

Advantage * Implanted fieldstop ——

* Implanted back-emitter - enables thinner base region
better adjustable Performance

Performance * Lower VCEsat

* Lower switching losses * Lower switching losses

» Higher switching robustness * Robustness like NPT

Collector
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BUPEC
Viegsat VS- Eqy @125°C

" IGBT2 - DLC

3 IGBT? — Q‘\ —

8 IGBT2 — DN2

E IGBT® - '\

S IGBT2 — KS4

: ~A

1 2 3 4 £

Saturation voltage V., [V]
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power electronics in motion

@ 4 Typical Applications of 1200V Modules BUpec
T3/ DN2 /| KF4
IHM
KS4
62mm 62mm IHM
34mm
EconoPACK™+
EconoPACK™ 62mm
EconoPIM™ -
EasyDUAL EconoPACK N
EasyPACK EasyPACK EconoPACK
EasyPIM™
! I | | - - -——
4kHz 8kHz 12kHz 16kHz Switching frequency
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62mm - 1200V IGBT / Diode Technology

power electronics in motion

EUpec

Short Tail 2Gen.

Standard 2Gen. Low Loss 2Gen. KS4 IGBT? Fast IGBT? W
DN2 / KF4 DLC/KL4C | FAsT E3 T3
NPT NPT NPT Trench with Trench with fieldstop
Tech no|ogy optimised : switching - losseq optimised : saturation - voltage | optimised : high fieldstop optimised : high
switching - frequency switching - frequency
25°C| 25 2,1 3,2 1,7 1,7
cesat(v) 125°C| 31 24 3,85 2,0 1,9
Diode EmConFast / CAL EmCon EmConFast / CAL EmConHE / EmConHE
EmConFast
Diode 25°Cl 2,0 / 2,3 1,8 2,0/2,3 1,65/2,0 1,65
Vf (V) | 125°C| 1,7/1,8 1,7 1,7/1,8 1,65/1,7 1,65
Switching -
4 kHz - 15 kHz 1 kHz - 8 kHz > 15 kHz 1 kHz-8 kHz 1 kHz-15kHz

Rusche SM/ TM
November 2004
Page 7

Please find additional information
in the valid application note
AN2003-03 - Switching behavior
and optimal driving of IGBT

modules




Comparison 1200V IGBT? chip E3 vs. T3
static parameters (typical)

power electronics in motion

EUpec

Output characteristic (typical) lc =f(Vcg)
Vge = 15V
, 4
4013 // lc=lnom  T,=25°C
’,v‘, /’ E37 E3: vCEsat,typ = 1!7V
, { ‘ / T3: vCEsat,typ = 1,7V
/
4 /
< I 2 ’,/// lc=lyom T,=125°C
N L4
== /" / E3: vCEsat,typ = 2,0V
/
| ) /$ / T3: Veggaryyp = 1,9V
/
2
0 0,5 1 1,5 2 2,5 3

Typical values.
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Comparison 1200V IGBT? chip E3 - T3
Turn-on switching behavior (typical) EHREE

FS75R12KE3 FS75R12KT3
B Tek Kun: 'HIH!:"'I[ sl..lp" (17174 ' Tk Eun: mﬂi.l"'l.l ‘H.BTH ETE |
'_*"1‘{__/ | o €1 M
E 6,08V B.04 WV
! J A Iatov
Ve = 600V E=7.2mJ Ve = 600V E,n =7 mJ
| = 75A o =94k I = 75A
T,=125°C dt— % ps T, =125°C A= 3,7 KAl
R-. =R v| = =
G GNom d ldt = . 2,8 kvlps RG RGNom dv/dt = 2,9 kvlps
All measured values are typical.
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Comparison 1200V IGBT? chip E3 - T3
Turn on switching losses (typical) EHEE

18

FS75R12KE3_Eon
— —FS75R12KT3_Eon

16

Tvj=125°C
14

12

0 40 80 120 160
Ic [A]

Typical values.
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Comparison 1200V IGBT? chip E3 - T3 i
Turn-off switching behavior (typical) P

Y Rg= FF300R12KE3 FF300R12KT3
\§ Rg_Rgnom Tek Run: 1.0 ple
| VCe=600V  mmnioow smge mm s o e
" Ic=300A T it ] .
__:, Ls=30nH ; €1 Max | I ; P12V
1 p R C N [ N ' & SR P S ! ¥ e N R
Tvj=25°C | - ; B
| |
00y ol s%ﬁl
ek Run: 1.00GS/s  Sample [N r
F ¢1 M
o2 v
Tvj=125°C
" s —
All measured v‘alues are typical.
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Comparison 1200V IGBT? chip E3 - T3 i
Turn-off switching behavior (typical) P

FS25R12KE3G FS25R12KT3

-~,_ raxmswms..f: = 5 Acgs ) r.u_muy:. £ Acgs
| Ve = 800V i :

: T ! Ve = 800V
F I.=25A - E - : lc = 25A

oo ; Soaw : W T =25°C
Rs = Renom !, ] €2 Mas , Rs = Renom
X 1 ! e ;
| ; 1 ot a1 ! .
1 : ' \ :

=E

e
L4
=3

o
e -
CRT T58 Y : B VSV ORE EEOY MR T 0
T S Soovsss 9 Aces T S0 LT .

Ve = 800V
g o= 25A
e BEVT = 125°C

e Rg=R
22'5.2“‘\-'): G GNom

Ve = 800V
lg = 25A

All measured values are typical.
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Comparison 1200V IGBT? chip E3 - T3 i
Turn-off switching behavior (typical) P

FS75R12KE3 FS75R12KT3

I Tex Eun: mumi sample W |
' . f .
i "
S i i
|I.|l 1 ':lﬂ-“ h_ . € Mt
1 | : 8.52V : bATV
1 ; ! , :
| |: _ <3 o | ; e
1 | opropfe g -:---' ¥ -y oyl Wi N A — . - ,/.t,__.i__ln = - - ;
\ \ :
- ! NE B
| L {
i b
B IRy TrmCn AL R e e e e e

= E.=81mJ
Ve = 600V Eorr =9,5mJ Ve = 600V of
. =75A _— . =75A o "
TCVj — 125°C il = - 0,39 KA/ _ T, =125°C Ig= - 0,45 KA]
Rs = Ranom My = 3,058, Rs = Ranom Wy = 3,2 W1

All measured values are typical.
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Comparison 1200V IGBT? chip E3 - T3
Turn off switching losses (typical) SLPEE

18
FS75R12KE3_Eoff
== == FS75R12KT3_Eoff
16 -
Tvj=125°C
/ -
14 _
~ - -
~
- /
12 _ -
-
~ -
= 10 -
E ~
oy -~
£ -
u g ~~
~
-~
-
6 /
/ P
,/
~~
4 ~
P
7
2 Ve
7
0
0 40 80 120 16(

lc [A]

Typical values.
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= !l power electronics in motion
A Comparison 1200V IGBT* chip E3 - T3 BUPEC

—

b
L b 4 90 I ‘ I
FS75R12KE3G vs.
FS75R12KT3G
Same application conditions for
80 both IGBT modules
(dp) \ VDC =600V
= N f0 = 50 Hz
o \ N Tj=125°C
— 70 N\ TA = 40°C
<<, \ heatsink (assumption) with
— \\~ N RthK = 0,7 K/W / switch
c
2 60 NGO
N
> S
o>
= 50 \“. ™ -
g \ i ~
© \ ~
_g_ \\ ~
40 FS75R12KE3G \Q -
— — FS75R12KT3G T~
30 M N E—

1000 3000 5000 7000 9000 11000 13000 15000 17000

switching frecuency [Hz]
Approximated calculation by IPOSIM
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I 3 I — power electronics in motion
gomparlson 1200V IGBT® chip E3 - T3 BUPET
ummary

— Veesat @t Ty;= 125°C improved by 5% (100mV) at
nominal current

- E 4 improved by 15 % at nominal conditions

— total performance improved up to 10% (f,, < 15 kHz)
— Short circuit ruggedness at t; <10 ps

— Switching behaviour
* higher di/dt and reduced softness versus E3

« optimised inverter construction required
(low stray inductance)

=W Rusche SM/TM

November 2004
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power electronics in motion

Product Range of IGBT3 - T3 EUPEC

. 9
3

FAST 1GBT® TYPICAL PACKAGE

184 FPASRAZYTI

104 FP10R12YT3 " 117 % ‘JG JG G
LAk JG J@

154 FPISRAZKT3 Power Intergrated Modules
PIM with IGBT3 - T3

104

25A ELZERIZHE . available in

384 L, L - EasyPIM™

404 FPAOR1ZKTE * EconoPIM™
354

404 FPADRAZKTIG

504 FPSOR1ZKT3

754 FP75R1ZKT3
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power electronics in motion

Product Range of IGBT3 - T3 EUPEC

L, [msTiesT veicAL pAGKAGE

104 FS10R12YT3 f.d. 4 J

| N yiy J* Z
SIXPACK Modules with

154 \f/ IGBT3 - T3 available in
L4

N
4l
|
N
4l
|-
N
4l

154 FSASR12YT3

3

FS26R12YT2

§

FS35R12YT3

$

25A  FS25R12KT3 * EasyPACK
35A  FS35RA2KT3  EconoPACK™
S0 FSS0R1ZKTS

TEA FSTSR1ZKT3

754  FSTSR12KT3G ’
1004 FS100R1ZKT2 M

1508  FS1S0R1ZKT3

Rusche SM/ TM
November 2004
Page 18




power electronics in motion

Product Range of IGBT3 - T3 EUPEC

1 50 FF 150 R12KT3G

T
200 ORI
300 IR
400 PRI

Half bridge Modules with
IGBT3 - T3 available in

* 62mm C-series
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