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(EN 60335-2-24:2010/A1:2019+A2:2019, implemented from March 1st, 2021)
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Current energy label New energy label
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-m The QR code gives access to more
R information on the model
\ = e rescaled energy efficien Temperature Inefficient energy consumption with over
CA™ Y « _,_ ( class for this fridae an A+++ cooling and poor temperature control
Tk ) c X g < Reach set
in the previous label paint faster
: Set point
==, i
[ —— = The annual energy consumption
of this fridge is calculated with
66 wwh/annum — refined methods
] e Efficient energy consumption with minimal
""""" A The volume of the fridge expressed temperature fluctuation Time
1 . 160, in liters (L)
’ <)) 7
260 )| -1 Jl 38 i M The noise level measured in
S decibels {dB) and using a four
classes scale
The energy tabels for a frdge without freezer
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Efficiency [%]

»  APF(Annual Performance Factor), £5
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BE SRR (CC)

FFEREIFRIHAEHEE(APF)

Wb/ (W-h)
W e
14 2 & 34 4 4 s
CC <4500 5. 00 4. 50 4. 00 3. 50 3.30
4500 < CC <7100 1. 50 4. 00 2.50 3. 30 3. 20
7100 < CC < 14000 1. 20 3.70 3,30 3. 20 3. 10

10 20
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CoolSiC™Vs CoolGaN™ Vs IGBT Power loss comparison @ 600W
3 1.2
25 T T 1
2 51% 57% 0.
2 E 50% / 50%/
o 15 L
= gO.G
(o)
o O
1 [a W
0.4
0.5 0.2
SIC GaN Si ' I I
° SiC-IMX65R163M1 GaN-IGT60R190 (600V/190mQ) IGBT-IM393-X6F (600V/20A) 0 . . - . .
(650V/217mQ) Switch turn On Switch turn Off Switch conduction Diode Turn Off Diode conduction
B GaN-IGT60R190 (600V/190mQ) 0.503 0.088 0.465 0 0.098
SiC-IMX65R163M1 (650V/217mQ . . . . .
m Switch turn On  m Switch turn Off ~ m Switch conduction Diode Turn Off  m Diode conduction o ( /217ma) 0612 012 041 0.078 011
M IGBT-IM393-X6F (600V/20A) 1.006 0.302 0.905 0.252 0.252
"Washing machine example 1 kW GaN demonstrator

o0 0 G -

B R RIPEAEE
»  TEREBEASH FTEARRITIZR b |
y  ga/MARFR e

BOTTOM SIDE

%ﬁﬁﬂ%_‘
B FTRERT

.
i).
S
=
=
3|
U.
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Inverter Stage

Rectifier DC link
PFC Stage (cap. bank)
i
Driver Boot

4¢j _ﬁ NTC TJ' IIS)E;vgeg strap

Did you know?

Inverterization enables Conventional control
variable speed drive... i ? only offers two operating
modes

...and 40 % energy savings
in refrigerators
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gL E=1A70 kHz » SXFIGBTRYEEFEPFC
— {RFRIN — J5KF PFC: jBi&BD_EHSIBIRFE

- IREEI ~ {EEEEM
- (RBAFE R — (& f,,, <20kHz: B/ \FFRIRFE

»

o
ieery_ 280 -
Reactor =1 :
3.4 mH IK'} ? :
, —m —4 B —
¥y - 1
about 2 kg . ooy
» 10cm*7.7cm*6.5¢cm {
»  Directly mounted on outdoor 300 30 o | i} ; ‘
unit (not on PCB board) b AL :
> IGBT2 i WA oo ;
\ [ . BUS
% R ' \ Gate Driver a Shunt 680F 400W *2
e \\ ) esistance
N \\‘»\\\\\ \‘\‘\\ﬂn)\“"‘ + RS Comparator
\WV<Z NJM2903
A S : (8pin, NJR)

2022-01-06 restricted Copyright © Infineon Technologies AG 2021. All rights reserved.



(Infineon
RS IGBTsEIBIN10kHFF RS, |

»

BEROLIREARZY 0.1%!

TRENCHSTOP™ CoolSiC™G6.
hFCoolsic™ —fgaspe | B Quflc = 60 nC/A

o (FEEFME@ T,=100°C and I:=1.,/2)
{ERAYHRAE = . J -

IRFEPEEERT 50% R ARSI = 24/
(TRIEI JIREERE) RN 0.12% & 10kHz

/. - f (L{E=@ V,,=400V and V,,=200V)
er bus "sw 5T 4éz B —
THIZSHAER: 0.09% EF10kHz
(TER@ V,,,=750V=2-375V, V,,=230Vrms, cos(¢) = 1)

BER: =R ~0.1% §10kHz

furnon WaveIcs)rorgéa;quw_ef?e;)t 400V, 37.5A, Basis of the calculation is the data sheet IKW75N65ES5: Q,=2.25nC at |-=I.,/2=37.5A and ij:100°C,
» I¥Gon™ 0
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97 ge Re \
BD,/\ Sz BD4/\ / C \
- 96.5 / '
RSMFE(H/IF)  (BERHFES (L/F) 96
0 1 2 3 4 5
) HE \
= BEEERHSEESIEHFEHS = =
y S . m@ggk\EV ] Nmax [%0] Naskw [%0]
+ RARAHSERHSEHEREIRS0.6%
- RARGENEEEREHIETERRTT 25 ’ AR ol oo e
BEKE
3 50A EH5 105.5 97.4 96.0
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A . - | CoolGaN™ ! - \‘
HIGH w | I CoolSiIC™ 1 Sl 0y - Em
~ Space optimized: IPM : Enabled :
» Integrated in motor housing I - Y
» Gate driver integrated in IPM o | Hir?e?c;oe 2?:;::(; ieo?c;rsl,PM
1 I > Hi Wi
i | » Gate driver integrated in IPM
i I I
1§ =
& FoRiES AEnE
75 \\
Thermal optimized: IGBT/CoolMOS™ T \ Assembly optimized: IGBT/Module
Larger PCB space to extend power w/o heatsink \\ \\ Easy HS mounting + isolation
\ \
v 5 \
< a0
] | >
10W 100 W 300 W 1 kW 3 kW
EBHLTh 3
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4 To
- logic
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i From logic
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e 1 |
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y T KRIKEISRCMTIEIX !
100kV/ us! |

Common v | | Driver IC internal C

-

3
i
Zﬂ

Common Mode Transient Immunity CMTI of driver IC’s.
Parasitic noise currents can cause miss-operation of IC.
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Worldwide first release
of commercial SiC
power devices

24

A A
A RN
D e

1992
Start of power device
development, SiC
diodes and transistors
for high power ~ 2019
industrial applications 2012 fis Commercial release of
@ 2006 Roll out of SiC portfolio the CoolSiC™ Automotive 2020
\ for solar power string MOSFET 1200V
\ Release of the first P 2014 ' Commercial release of the
\ power modules with Commercial release of . @ @ CoolSiC™ Automotive MOSFET
l\ o Sicanmic lnside Infineon’s ultra reliable \ 1200V in HybridPACK™ Drive
— - focditrial motor SIC JFET switch 2014 4 2017 SILTECTRA \
/ 1998 drive applications S TS Commercial release An Infineon Technologies Company ‘\\ A
e Start of 2" wafer (hybrid modules) ,. ® sl of CoolSIC™ MOSFET
/ technology integration 2008 \ m ‘;';:o \7:::;“ lead products in 2018
‘ in the high volume silicon . Release of 3rd diode '\. / power modules and Infineon acquires Siltectra '\..
et power manufacturing / gencration with ( discrote versions leveraging its Cold Split ,
line of Infineon ‘,." improved thermal /'.\ s technology to optimize e _
,,/ properties /,_// | e 0 % / B S0 s P processing flow and raw > =t B
/ / ~_ A < St material usage /,/’/ -
/ e 2 ‘ o ~— / 5
- R e B . = R e ~
/ el = \ | “\./
——¢ \ 2009 4 \.
/ \ Release of first high 2020
/ 2006 \ power module with 2015 N, Cotamendal relsase of tha
/ Release of 2nd b SiC Diodes 2010 Start of 150 mm ® world’s first 1200 V transfer
genermtion diodas MOVE$0 100 A A 2013 compersionin 2016 molded SiC IPM solution
/ based on Infineon’s 2007 waferdismeter Release of 5th generation manufacturing Technology launch of
' @ unique MPS principle Move to 3" wafer of diodes, introduction of oSN MOSFET at 2020 i 3 |
2001 production thin wafer manufacturing the PCIM in Nuremberg Commercial release of
for SiC 650 Vand 1700 V voltage
classes for CoolSiC™
MOSFETs discretes
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Silicon Carbide NREE A RERR A= S

l l l

CoolSiC™ e CoolSiC™ CoolSic™ | CoolSic™ CoolSiC™
3 el MOSFET Hybrid MOSFET
© A 5 . 8
N R R I N NI BT B B T T

(48 & “o 20 80 S 00 4 0

X FERINZBE FF FARE )

It iamsiEsRes

600V

(7 I I N -y .
750V nn

CONEE . B SUEGHRE B

1700 V

tR

Continuous exte|

0
i i
prm— .| ~ e —

Complementthe vast portfolio of CoolSiC™ MOSFETs with the EiceDRIVER™

FREEEE 6 JARIRN S : | ~
EiceDRIVER™ &~ - ,
' !"5‘5',‘;':
£ &g ”'
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TRENCHSTOP™ 5 & Coo0ISiC™ Gen 6 Duopack

IGBT IC, Gen 6 SiC Diode If TO-247-3 pin TO-247-4 pin
100°C 100°C

[A] [A]

40 16 IKW40N65RH5 IKZA40N65RH5
IGBT H5 + 50 20 IKW50N65RH5 IKZA50N65RH5
,half rated Diode

75 30 IKW75N65RH5 IKZA75N65RH5

50 40 IKW50N65SS5 IKZA50N65SS5
IGBT S5 +
Jfull” rated Diode 75 60 IKW75N65SS5 IKZA75N65SS5

' ' H5 — fast speed IGBT

2022-01-06 restricted Copyright © Infineon Technologies AG 2021. All rights reserved.
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SiC MOSFETs TO-247-4 TO-247-3

650 V 27,48, 72,107 mQ 27,48,72,107 mQ
1200 V 30, 45, 60, 90, 140, 220, 350 mQ 30, 45, 60, 90, 140, 220, 350 mQ 30, 45, 60, 90, 140, 220, 350 mQ
1700 V 450, 650, 1000 mQ

SiC TO-247-3 D?PAK R2L ThinPAK TO-247 dual | DPAK R2L

Schottky ' y-, , 8x8 die &
dIOdeS .-,}3..‘, ,;;;,., /// & b
2,46,8,10,1 10,12,16, 10,12,16,20, 2,3,4,5,6,8,9 2,4,6,8,10, 20,24,32, 3,4,5,6,8,9,
2,16,20 A 20,30,40A 30,40A , 10,12 A 12 A 40 A 10,12 A
1200 V 2,5,8,10,16, 10,15, 10,15,20,30, 2,5,8,10,16, 10,15, 2,4,8,10 A
20 A 20,30,40 A 40 A 20 A 20,30,40 A

Gate driver ICs Modules Evaluation boards

Jo
©

2022-01-06
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CIPOS™ Maxi : IM828-XCC 1200V CoolSIC™ |IPM &—/

DIP 36X23D package > Co0SiC™ MOSFETHIARMHIFERIVIRFE
o > BHERRRARERZRNZLT
> BRAGERTIS
> RAE RN REEEE
> EHEEAIRTIIENREE, SYENEELINER

Dimension [mm] 36 x 22.7 x 3.1 mm?3 with 24 pins

» 3-phase inverter with open emitters

—r'} —|EI} ﬁi

1
R

Multicopter Motor
drivers

6-channel SOI gate driver

2022-01-06 restricted Copyright © Infineon Technologies AG 2021. All rights reserved.
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* Input voltage 380 V,¢

€1p0S™ Maxi IPM

* Maximum 10 kW motor power output

* Output current 18 A,
* On board EMI filter

» Single shunt current sensing configured by
default

lysip & protection
circuit

 Auxiliary power supply with 15V, 3.3V

-z
@"
@

« Over-current protection

« Over-temperature protection

» Sensing of DC-link voltage
* Thermistor output

» Fault diagnostic output

* Measurement test-points compatible to
standard oscilloscope probes

+ PCBis 150 mm x 140 mm and has two
layers with 70 um copper each

* RoOHS complaint

2022-01-06 restricted Copyright © Infineon Technologies AG 2021. All rights reserved.
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