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Induction Heating Basics (Infineon

B Equivalent circuit of B Equivalent circuit of IH
transformer
) a1, (NyINy) cooker ->secondary
- S shorted
I l,=14 N
@ N~| N2 gRL =1 2:1 1
o @ N1% ? §ZL
m Two TypeLs of R%sonant Converter
0| *
+Vr'_
v O SR ,,- L C 2o
f=—1 _[Hz) :
° 2n.JLC

(a) Series resonant (b) Parallel resonant



_ infineon
Quasi-resonant Type Converter (afineon
B Single-end Quasi-resonant converter main circuit
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B Single-ended IH Cooker
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O Low Cost Solution
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RC3-IGBT - The Monolithic Solution of IGBT & Diode K-/

B The RC3 is based on the latest technology of TrenchStop™
IGBT. In addition the Reverse Conducting diode is integrated
into the IGBT.

B Your Benefit is an tailor-made single solution just optimized for
Induction Heating (IH). This improves the performance and
reduces the losses even more than previous generations.

Diode IGBT RC-IGBT

Gate Gate

Emitter Emitter

Cathode Collector Collector




Device Stress During Operation

Large I transient
due to large dV/dt
on capacitors
where
[=CdV/dt
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Device Stress During Operation

® High Power Operation Stage
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B Operation Stage When Surge Happen
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New patented peak pulse reduction {ntineor’

B Reducing the turn-on time without Ioosmg
turn-off performance
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. Induction heating application
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Half-bridge Series Resonant Type

® Circuit Topology - Half-bridge Series Resonant Type

B Operating Mode - Inductive Mode

B Power Device: Discrete IGBT

(iﬁneon |
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Example of Hard Switching - Inductive Load (lnfineon

B Switching pattern of Half Bridge Circuit with Inductive Load,
typical in Motor Drive

. HS IGBT carries R
EVDC | S/ the current I TlJ HSIGBT IS
2 Y i__ L

1
L1 V | v
Dci TZJ AN <«Ls Dilblde carr
the current

AP——

| ——> |y

| ILl
e

T1 =on, T2=Off




e . infineon
Example of Hard Switching - Inductive Load (efineon
B What happens in the transition from A to B ?

B The current has to be commutated from the IGBT to the Diode
=> IGBT Turns OFF and Diode Turns ON.

0.2 04 06 08

HS 4G -0 = urn-

54
3
IGBTON i
DIODE OFF 5
-1 4 ==

M | IGBT OFF

5/ DIODE ON

B |Inthisinterval V and | are > 0 =» there is a power loss P=V x | in the IGBT.

B Large dl/dt and dV/dt are preferred to reduce power loss = EMI issues
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Example of Hard Switching - Inductive Load (lnfineon

B What happens in the transition from B to A ?

B The current has to be commutated from the Diode to the IGBT => Diode Turns
OFF and IGBT Turns ON.

HSIGBT Turn-on = LS DIODE Turn-off

¥, | ___________________ n RE’VFFSE‘RFTO ____________________ very current
5_____ e | (7 AN ___________!FF_F?T__LP diode
sy Vee gy :
i .Iﬁﬁ'ﬁﬁﬁ'_ﬁﬁﬁﬁ”%ﬁﬁ/Z?fiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁjjjjjij IGBT ON
ST Vge Ny PIODEORF
2 Bfo N S I
IGBT OFF 1 e *:__::::::::::::::::::3'::::::::::::::::::::'-r;
DIODEOV--<..‘..>
; 04 06 0.8

M [n this interval V and | are > 0, hence there is a power loss P=V x | in the IGBT and DIODE.

B The Higher the charge Qrr the higher the power dissipated = A diode with FAST
RECOVERY (Low Qrr) IS NEEDED !

M Large dl/dt and dV/dt are preferred to reduce power loss = EMI issues



Example of Soft Switching — Resonant Half bridge (nfineon”

B Half Bridge Circuit with series LC Resonant Load, typical in Induction Cooking

(from BSH Induction cooker)

e Vee T1
ICT_Tl i
Tl@ |
D1
Cresl |
Vi, 1
C
T2 — Lres
v D2
O

B What happen to Low side switch T2 / D2:

g %

_ P

®m A: Diode D2 is conducting (Voltage is low), current commutates from D2 to T2 =» ZVS (Zero
Voltage Switching) at turn-on for T2

B The Diode MUST HAVE LOW Vf, NOT LOW Qrr !!l. Reverse Recovery can be ,,slow*.

2010-01-14 Page 17



IHW Series Portfolio .,.
f
600V, 1100V, 1200V, 1350V and 1600V! Cafineon

Induction Cookers — MWO — Rice Cooker — Multi-function Printers

TO-247

Continuous
Collector current
atJl =100° C

TC :ijax _VCEsatmax@ijax ® Icnom * Rthjc

600V 1100V 1200V 1350V 1600V
o, 15A IHW15N120R3
T 20A IHW20N120R3 HW20N135R3
'§ 25A IHW25N120R2
= 30A IHW30N110R3 IHW30N120R2 IHW30N160R2
m
O

IHW40NGOR IHW40T120

40A
IHWAONGORF

Comprehensive portfolio for




Trade-off curve for soft-switching 600V
IGBT3: 1kV/us, 40A, 10 Ohm, VCE=400V

(iﬁneon |
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Infineon Technologies offer a product spectrum

covering the whole trade-off curve!



Soft-switching: 40A, 10 Ohm

0.4

0.3

Eoff (MJ)

0.1

B IHW40N60OR

B IHWA40N60ORF

-30%

. W

25°C

-50%

T; (°C)

125°C

(iﬁneon |

B The switching losses and are significantly reduced as compared

to IHW40N60R (previous generation).

B The switching losses of the IHW40N60RF show a very small
dependence on temperature.
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Soft-switching @ 125° C, 40A, 10 Ohm (afineon

450 45

100 Lnpimpommessoistnsmmge M .
-
350 35
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300 // 30
250 25 m— Uce (V): IHW40NGORF
< // === ce (V) IHW40NGOR
< 00 20 = |C (A): IHW40NGORF
O

D

Ic (A): IHW40NGOR
\ e gy (V): IHW4ONGBORF
150 15 === Ug (V): IHW4ON6OR

IC (A), UG (V)

K Extremely reduced tail
100

current of new generation
- Reduced Eoff

50 o
0 0
_50 T T T T T 5

0 0.2 0.4 0.6 0.8 1 1.2
t (us)
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. Microwave oven
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Peak anode voltage ebm(kV)

Performance of MAGNETRON @

— l400 —
°q o - Operating conditions:
s o) « |0 Power supply: Single phase full wave recited without
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IGBT for Microwave Oven
600V: Half-Bridge Topology

N
L1

NN

L {,_/\/vvv\_
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SW%( WW |V\/—
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O

—
‘hard’ or ‘soft’ switching

Switching frequency 20kHz

(infineon

1200V: Single Ended Topology

ssssss

I

Q IGBT in TrenchStop Reverse Conducting technology

e.0. 600V/40A1GBT IHW40NG6OR/IHW40NG6ORF
e.g. 1200V/20A1GBT IHW20N120R3

6/28/2012
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(infineon

System configuration for inverterized HA

PFC(optional) Compressor/Fan

/RC-Drives/Tre nchstop
* ah J T IGHT

! AR T
- D2 e EmCon Diod | l\?i | |\§§ I\K
T e N IS -

IS |

s Trenchstop/l—E3 IGBT ‘{ ® ‘{L/ﬁcs ‘{l\/ﬁ“
NEREN

=

i l N

V(AN

[ 6-channel
EiceDRIVE

EDOO3L06-

@

6/28/2012 Copyright © Infineon Technologies 2009. All rights Page 26
reserved.



IFX discrete solution with 2x 6ED inside: —
Inf
Dual motor kit for 1 kW Aircon Split systems (lnfineon

Compressor stage 1 kW with
15A RC-Drives IGBTs in D-PAK PEC switch with ngh Speed B
—IGBT and boost diode

XC165 16Bit
MCU card

=

PERERRRERELELEY

5

6-channel EiceDRIVER

2012/6/28



IGBT selection guide for inverterized HA

~

YES

IGBT IS‘BT

Sihgle

IGBT + Anti-Parallel Diode

(infineon

Soft

Hard

Motor driver

| 6ooV | mnu‘u'| 120{N|

]

N

/

VOLTAGE RANGE

FREQUENCY RANGE
| | | |
_ _ 2 — 20 kHz & - 6o kHz _ _
2 — 20 kHz 20 - 100 kHz TRENCHSTOP™ R series 2 —20 kHz 20 - 100 kHz
TRENCHSTOP™ High Speed e {manohthic) TRENCHETOP™ High Speed
. [
| N |
RC-Drives DuoPack
(h‘nnuly'thl'c} L (discrete)

| GooY |‘1DCI-I'.‘I"||'| 12:}:::".I'| | GooY | gooV |1Du-n‘l-f| 1200V|1&Du‘1ﬂ

GooY |

|600V|1200V|

]

PART NUMBER

IGpccBoT. i ::”E:mmgl
pc - IGpecNBoH3 IHpccTéo.... pc = IKpccNBoT.... IKpecNBoHz

IGpccNLooT IHpccHwwR3
1GpccN1zoH2 IHpccMNgoT IKpcc6oR | (IKpocTizo ... IKpccNizoHz2

1GpecTizo... IHpccMwwwRA
IGpcci1zoH3 IHpccH100T IKpccM120T2 IKpccN120H3

IGpccN1zo IHpecT120 IHpceT120 .

preiazo.. IHpcchvivRE

/

.

price advantage

N

.

[ performance optimised ]

Copyright © Infineon Technologies 2009. All rights

6/28/2012 reserved.
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Gfineon

. Inverter home appliance

] PFC IGBT + Dlode
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IGBT Competitor Landscape

Infineon

i

Trade-off diagram 150°C
Nominal current

Eoff / mJ/A

3.6

0.030 .
I FX ® TrenchStop
0.025
|
I 0.020 - : S—
Com petltor A < HighSpeed 3rd B HighSpeed 1st™ a
— en gen
£ o015 J r
S
L
0.010
Trade-off diagram 150°C
50% nominal current
0.030
® TrenchStop ™ HighSoeed 1 2.4 2.8 3.2
0.025 ‘ghopeed Ist__a VCEsat/V
gen
0.020 Switching conditions:
: - . 400V bus voltage
0.015 HighSpeed 3rd gate voltage 15V -> 0V
gen \ nominal gate resistor
0.010 \
0.005
0.000 Benchmark performance at partial load
1.2 16 2

VCEsat/V

current — typical in the application




Sing IGBT —
600V T0247/TO220Fullpak Portfolio Wity

TC _ijax _VCEsatmax@ijax ¢ Icnom ¢ I:\)thjc

Continuous
collector
current
at T.=100° C
Product Type Product Status Order Online  Green Switching Frequency Package Vg (max) loimay @25° g @
100°
v IGW3IONGOT in production QRS TRENCHSTOP™ 2-20kHz TO-247 6000V 60.0 A 30.0 A
b IGWS0NBOT T0247 Request QRS TRENCHSTOP™ 2-20kHz TO-247 6000V 100.0 A 50.0 A
b IGW75NBOT s Qo TRENCHSTOP™ 2-20kHz TO-247 6000V 150.0 A 75.0 A
b IGW20NEOH3 Request Qrors HighSpeed3 20-100kHz TO-247 6000V 400 A 20.0 A
b IGW30NBOH3 Request Qrors HighSpeed3 20-100kHz TO-247 6000V 60.0 A 30.0 A
b IGWAONEOH3 ) Seriam QoS HighSpeed3 20-100kHz TO-247 600.0V 80.0 A 400 A
2
3
b IGWSONGOH3 In proaucnon T QRS HighSpeed3 20-100kHz TO-247 600.0V 100.0 A 50.0 A
b IGW75NBOH3 in production s Qrors HighSpeed3 20-100kHz TO-247 6000V 140.0 A 75.0 A
» IGA3ONGOH3 T0220 FullPAK e (@  Hionspeeds 20-100kHz T0220-3 FP 600.0V 18.0A 11.0A

28.06.2012



Discrete Emitter Controlled Diodes —
Inf
Your Soft Alternative (Infineon

IKALIONGOT IGBT Turn-on
Ic =8A.Vce=400V. Ra=230hm. Ti=150C

— 93 !
> 4 ] — Uce ref
5 — Ic ref
3 ] — Uce dut
2 Ic dut X
1 \\& Emitter Controlled Diode
0 ] \ /  Competitor Diode
-1 \ N -
-2
3 \
o i
0 0.1 0.2 0.3 0.4 0.5
Competitor's Diode 8A Emitter controlled 8A t[us]
[Vce 75vidiv, NP -4 | [ic 3A/div, NP -4 | [Vee 75vidiv, | |ic 3A/div, NP -4 |
Your Advantage:

B The Emitter controlled technology improves the IGBT turn-on by reducing
current and voltage oscillations.

B Gate resistor Rg can be reduced, reducing IGBT turn-on losses



Discrete Emitter Controlled Diodes
600V TO247/T0O220Fullpak Portfolio

Product Type

» IDW30EGD

¥ IDWT5EGQ

b IDW100EGD { b
S

b IDV30EGOC I%

Yed|ind g-022-0L-9d

/
&

28.06.2012

Order Online

Packages

PG-TO247-3

FG-TO247-3

PG-TO220-2

Green

t, RS
g; RohS

o @

e (typ)
TH0A

T5.0A

100.0 A

1204

|- (max)

1200 A

120.0 A

150.0 A

2104

I g (Max)

1500 A

22004

400.0 A

(infineon

Ve (typ)
165V

165Y

163V

165V

| (max)

40.0 pA

40.0 pA

40.0 pA

40.0 pA



Gfineon

. Inverter home appliance
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Loss estimation vs switching frequency \ntisony

m BLDC Motor, Vcc=400V, Rg=24

= = B6-Inverter Hardswitchin
Ohm, Iout=6A. Hard Switching =g
35 : : :
1 JJ JJ JJ 33 || —KUOBN6OR ! !
r Y 1 H1 H2 H3 ) IFX RCD
Lo AC 230V T ’:1 C‘ 3.0 1+ IEPOGNSOT IPAK ——
230V 0 —— Comn.
oy 1] . IFX Duopak
MOV - L J i o) g ;g — com2 o 1o T =]
5 1 M 2 ] Eoal 1T N
T ~R =54 =
: ——
1.8 ——
Hard Switching Modulation 15
0 2 4 6 8 10 12 14 16 18 20
(0]
\ f [kHz]
HIN1 [ OFF OFF
LIN1 _ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ__ B6-Inverter Hardswitching
Tj = 175°C
33 ||~ KUOBNEOR
LIN2 I.I].m].[l 30 4 IKPOBNGOT // =
28 —— Comn.1l // //
ML = . [l— e [
AL s
T T T T T 20 ==
30 60 90 120 150 180 210 240 270 300 330 360 1.8
1.5




Conduction Losses versus Switching

infineon
Losses &-/

B Conduction losses are the predominant loss meaning low
Vce(sat) is the most relevant parameter

BLDC Motor, Hard Switching modulation

A00V. 1o26A. DO=0.65. Ti=175C BLDC Motor, Hard Switching modulation
c= =0. =
' ! 1 400V, Ic=6A, DC=0.65, Tj=175C
fsw=4kHz fsw=16kH
4.0 O Diode sw. 4.0 SW= Z O Diode sw.
35 O Diode cond 35 O Diode cond
B IGBT sw B IGBT sw
3.0 3.0
s OIGBT cond s : O IGBT cond
w 25 <25
3 [%]
9 s
3 2.0 é’ 2.0 .
g 15 - [ - g 15
5 s g
1.0 1.0
0.5 0.5
00 T T T 00 T T T
IKUOBNGOR Comp.1 Comp.2 IKPO6N6OT IKUOBNGOR Comp.1 Comp.2 IKPOBNG6OT

Infineon IGBTs offer the lowest Vce(sat) in the
low cost consumer market




RC-Drives

Reverse Conduction IGBT for Drives

Diode

IGBT

Cathode

Emitter Gate

Collector

(iﬁneon |

RC-IGBT

Emitter Gate

Collector

B RC-D: Infineon now offers the free wheeling diode monolithically
integrated into the TRENCHSTOP IGBT-die for hard switching

applications (Reverse Conducting for Drives)

B Same DC current rating of diode and IGBT

B This leads to current classes [<15A] being available in new package

classes.



infir
RC-Drives Product Portfolio @

Product Portfolio

Inverter Switching = @ 25°C . @ 100°C
Output power frequency

[W]

200 <4 kHz 600 8 4 : IKDO&NGOR IKUO4ANGOR
600 s#fikHz 600 12 6 IKDO6MNG&0OR IKUO&MN&60R
1000 =8kHz 600 20 10 1,85 IKD10ON60R IKU10NG6OR
1500 =8kHz 600 30 15 1,85 IKD15N6&60OR IKU15N60R

B ¥S- Vo

4.0
R, = 400, |, = 4, T) = 25°C and 175°C / / //
T e A /4

A B RC-Drives Fast (25°C) ' IKDOANGOR-175°C / / /
v : 2.5 . |KDOANGORF-175°C

020 A RC-Drives (175%C) | : /
; A RC-Drives Fast (175°C) = 20
0.15 = / /
" 1.5

or
0,10
& 1.0 /
- - - -—//
G u'o T T T T
1,5 1.6 1.7 1.8 1.9 2.0 2.1 23 23 2.4 0.00 0.50 1.00 1.50 2.00 2.50
vEB.m ["i"] Vees V]

28.06.2012



infir
Switching comparison RC-D vs RC-DF (afineon

Turn-off Turn-on IGBT

Turn-off comparison RC-D vs RC-DF Turn-on comparison RC-D vs RC-DF
8 le=4A, Vce=400V, Rg=40 Ohm, T=25°C 8 le=4A, Vee=400V, Rg=40 Ohm, T=25°C
7 & Ugret [7] 7 g ] vgret |7

5 3 —Uceref |... 5 ] i —Uceref |
[ O PSPPI S 5SSO USSR NSUULSSS LSS SN Y ' [ S 4 3 lcref
M ot leref ™ 5 [N cref 7
5 —ugadut [ 5] o\ —ugdut [ ]

e — 5= — — : Ve atE o — —
1 : Y Uce dut [ 1 : A i e Uce dut [
2 /AN —ledut — 0 ¢ —lcdut =
-1 3 1
-2 E / 1 2 I‘ \Q\
-3 3 // 1")\‘ 3 ,l|I \\\
-4 N N 4 / S—
5+ — R T S T A B R -5 4 ; ; ; ; ; . : : : . . . : . : .

0 0,1 0.2 0.3 0.4 0,5 t[us] 0.6 0 0.1 0.2 0.3 t[ps] 0.4
IKDO4NGOR IKD04NEORF IKDO4NGOR IKDO4NBORF

lc 0,5A/div, NP 4
Vgs 10V/div, NP O

Ic 1A/div, NP 4
Vgs 10Vidiv, NP0

B Due to the simultaneous optmization of IGBT and integrated
diode for fast switching, both IGBT turn-off and turn-on are
showing reduced power losses and still smooth switching

behavior



RC-Drives —
Inf
Thermal Concept —

i

B Infineon recommend the small drill hole concepts since
it's the most cost effective solution due to easy production
and adequate thermal behaviour

RC-Drives
Copper

Thermal-Vias

Isolation Foil™!

Heatsink™

Heat flow

*1) optional



Application Test Setup (1)

Test condition:

®m Input voltage: 231Vac

m Inverter switching frequency : 15Khz

B Ambient temperature: 23°C (x2°C)

B Stand-by time: 0.5hour / measurement

Power Inverter

31

b ]
IKDD4NGD
IN4148 | ﬁ%g]
oo 10R
R10 R13
HOTY
100R ATK
-
D9
Ir_\_ﬂ
INB148~ 10R
R16
100R

W+

1

(infineon

| [
{

i

4

n |

- |]

PR SRS

e
;e Teld

S3
D11 R14 ; D12 Ri18
|KDo4NngFKE 2 e]
N4138 10R 1n4148 10R
1 R1 R12 R15 R17
HOZ . HO3
1008 47K 100R 47
) 36
D13 R4z  KDO4NG 54 D14 R45  IKDOANG
N4148 10R 1N4148 10R
| R21 R22 R43 Rd4
= 100R 47K 100R 47K
5 % Lrcowz—
: "
;; i
e
o

WR200/ 0.5W 0RO/

CoPetidghte® Infineon Technologies 2010. All rights reserved.



Meaurements in the application =
Input power 102W Cafineon

o R NN | N
IKDO3N60ORF

0. ) -

IKDO4N60R IKDO4N60RF

Input condition IKDO4N60R IKDO4N60RF IKDO3N60RF

231Vac, 102W 113°C 80°C /79°C

B The package temperature (T_...) of IKDO4N60R, IKDO4N60RF &
IKDO3N60RF were measured at input power=102W

Set date



EiceDRIVER™ - 6ED 2"d Generation Driver IC

Sales Code

6EDO003L02-F2 | 6EDLO4ANO2PR ’ 6EDO03L06-F2

6EDLO4I0O6NT

6EDLO4106PT

afineon

6EDLO4ANO6PT

SP - ordering code SP000919390 |SP000926072 |SP000929928 |SP000926082 |SP000926088 |SP000926102
Status coming soon coming soon coming soon coming soon coming soon coming soon
Blocking Voltage 200V 200V 600V 600V 600V 600V

Input Logic negative positive wet' negative negative positive et " | positive wett |
Integr. Bootstrap Function |no yes \~\ei\‘ no yes N yes we  yes \Aﬂ\' g
Optimized for IGBT MOSFET {we | IGBT IGBT IGBT MOSFET et
Package PG-TSSOP-28 PG-TSSOP-28 PG-DSO-28 PG-DSO-28 PG-DSO-28 PG-DSO-28

ES available - available - - -

QS Aug'll Sept'l1 Aug'll Sept'll Sept'll Sept'l1l

MP Nov'l1l Nov'11 Nov'11 Nov'11 Nov'11 Nov'11
Replacement 6EDO03L02-F new 6EDOO3LO6-F new new new

PCN for today's customers |Oct'11 Oct'11

Recommendation for new designs:
Shift from 6EDO03L02-F to 6EDO03L02-F2 (1by1 solution)

Shift from 6EDO03L06-F to 6EDO03L06-F2 (1by1 solution)
Or check our new additional variants

28.06.2012

Copyright © Infineon Technologies 2011. All rights reserved.



Infir
6ED003LO6-F2 - Premium quality gate driver oo

Technology & Device Features: Protection Features:

m SOI-technology: B Signal interlocking of every
robust again latch up phase to prevent cross-
conduction

B Power supply of the high v}
side drivers via
bootstrap



EiceDRIVER™ - 6EDO03L06-F2
Block diagram

Inputs:
Schmitt trigger,
Pre-biase,
Noise filter,
Interlocking

Enable

Undervoltage
lock-out

Overcurrent
protection

Fault feedback

(iﬁneon |

HIMN1

LIN1

HINZ

LINZ

HIN3

[
[

EN

ITRIF

RCIN

FAULT

BlAS NETWORK / VDL2

[ S NFTWORK VAT ] Q VB1
DEADTIME & |
SHOOT-THROUGH . Mgty
PREVENTION A ) Bive >t Ho1
DETECT| | |~
|\ L PR Y
-
Gate driver -440mA/+155mA
— — . o VB2
REARTIME & | | BiASNETWORK-vE2 | - !
. SHOOT-THROUGH
ot e o res [oowen] et N
j o WED
Isolated level shifters
BEADTIME & EIAS NETWWORK / VB3 Ve
- SHOOT-THROUGH ’ -
L PREVENTION HY LEVEL-SHIFTER COMPA H Gate—"—._
r + REVERSE-DICDE :‘FATOR 8 D"it'.@__.a")- Hos
- —hvs3
! hed del
E Matched delays
! . + 3 vee
DETECT
_l VSS/COM
L—— DELAY LEVEL- -3 L
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Performance with physical parasitic Elements Cinfineon

Tek 2.00G5/s 4 Acqs
uzw : . Sermsmi— A ——

Chi 100V
ok 100mV

300ns Chil . -36V

3-phase Fullbridge in motor operation with physical parasitic components (Lp, Cp)
at DC-bus voltage of 320V (Motor in Y-connection , without mechanical Load)

Safe operation without latch even with transients down to -50V



Testing neg. VS voltage

(iﬁneon |

M Purpose is to identify ignored level of input gating in HVIC

when Vs falls to under 0QV.

B Test Method & circuit

Vee VB

20KHz
50% duty

Measure
point

I
= Voltage Sweep
(Refer to the left side timing chart)

Hin

ML

ve DUT Set[V] | Reset[V]
\Y
L 6ED family —
=N . 2nd generation | -12.4 | -10.6
Comp | -6.5 -6.3

B Test result : Regarding -Vs identified level, 6ED is better than

Comp I




infir
/HIN, /LIN control pins (Infineon

B Integrated pull up resistors of approx. 70 kQ
m Integrated zener clamping < 5.8 V
m ext. pull up resistors are recommended

m RC filter (100 @, 1nF) may be necessary in noisy environment

6ED-famil
SV JILIH Vﬂﬂ 2nd gnzggiL
@ fim INFUT
HINX o : - - NOISE }+—
LINXx e FILTER
ek, Vg=525 v




infir
Interlocking (Infineon.

B Philosophy of interlock function
0 Avoid any short circuit of any half bridge
O The first incoming turn-on signal rules the output
[0 The second incoming turn-on signal is neglected

[0 Second turn-on signal is processed, when active turn-on signal
vanishes, i.e. when interlock condition vanishes



infi
6ED family -2nd generation: Interlocking (1) (infineon
® Synchronous turn-on of /HIN and /LIN

File “ettical Timebase Trigoer Display  Cursors  Measure  Math  Analvsis  Wilities Help

CH1: /LIN

= CH3: /HIN

C

o4
— .
CH4: HO
Measure P1max(C1) PZmeaniC1) P3freqiCl)  Pd:apwr(C3,02) PERIC3,C2) PE:areaF 1) Low side output is
value 44y 223V 156718345 kHz 20,142 18363 11033145 . . .
status v v v v active, hlgh side

imebase -40.0 ps||Trigger

output disabled

5.00 Widiv 10.0 Widivw

20.0 psidiv] Stop 1.60%
0.00Y offset -30.00 % ofst

1.00ME 45.0GSis]Edge Megative

Sr2172007 2:24:39 PM

Interlocking inhibits shoot through at any time



infir
Overcurrent protection (ITRIP) (afineon

B Comparator threshold of 0.46 mV and hysteresis of 70 mV

triggers RCin circuit
B Direct connection of shunt via RC-filter
B Short pulse suppression avoids wrong trigger of flip-flop

B RS-flip-flop triggers fault signal

COM G6ED family —

T ITRIP| Znd generation Vir pvs= 70mV —
— 17 1 " NOISE to input
e _J_ l"‘”'T“Fr@ FILTER signal lagle
é VS5 I Vfﬁ.?ﬂé é 0.46V 5 Comp.
VCCy Vope =8V
EFLEH”C“ Vee cArrent source
] ROW L %r
o :Ej"q”m Veonms = 20V
I Ronrom
1o /FAULT -




infir
RCin programming (afineon

B RCin capacitor is recommended in the range < 10nF
M A good choice is 2.2 nF

B A large capacitor may be discharged only partially without
reaching the restart threshold

B IC is released after filter time

B Intermitting SC / overcurrent is possible
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