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New Ricy data sheet values

With the release of a new data sheet software for IGBT modules in
2003 the ‘thermal resistance case to heat-sink per module’ is
supplemented by the therein included values for the ‘thermal
resistance case to heat-sink per IGBT and the ‘thermal resistance
case to heat-sink per diode’.

Previous specification:

Ubergangs-Warmewiderstand pro Medul / per module
thermal resistance, case 10 heatzink Apaste = 1 WK { fugroase = 1 WIMHK) Rinch 6,00 KW
New specification:

Ubenganos-Wirmewiderstand pro Modul / per module

thermal resistance, case 1o heatsink APaste = 1 VUMK § fugrose = 1 WHMK) Rerch 6,00 LA
Ubergangs-Warmewiderstand pro IGET { per IGET

thermal resistance, case 1o heatsink APacte = 1 WIMK) | Aigrease = 1 WIHMK) Riancr 8,00 Kk
Ubengangs-Wiarmewiderstand pro Diode { per diode

thermal resistance, case 1o heatsink Aracte = 1 WIMHK) ¢ fgrease = 1 WHIMK) Runcri 150 Eciied

Due to the distribution of [(QO)e O
separate chips for IGBT and é U
diode across the module’s EME
surface (e.g. on the right you ay
find a view into an open
FZ600R65KF1 with 24 IGBT
chips (red) and 12 diode chips
(green)) the assumption of a
plane, homogenuous heat input
to the base plate is not
warranted under all operation conditions. In this case a separate
thermal calculation for the IGBT as well as the diode part is necessary.
As shown below, the values for the thermal resistance case to heat-
sink per IGBT and diode can already be derived from the previous
specification but were now added for more simplicity.

According to their geometrical proportions, the relation between the
thermal resistances case to heat-sink of IGBT and diode remains the
same as for the thermal resistances junction to case:

eupec GmbH
Max-Planck-Strale

D-59581 Warstein

Tel. +49 (0) 29 02 7 64-0

Fax + 49 (0) 29 02 7 64-12 56
info@eupec.com
www.eupec.com

Author: SchiitzeTh




Ap p I | Catl O n N Ote power electronics in motion

EUPEC

Date: 12.05.2004 Page 2

RthJC,I — RthCH,I

RthJC,D RthCH,D

The same consideration is applicable for the relation between the
partial and total resistances: the relation from Rich, of the IGBT part
(or Rinch,p for the diode part) to the total Rincn of the module behaves
like the Rinc, of the IGBT (or Riucp of the diode) to their total value
Ringc. The total value is the result of the paralleled thermal resistances
of IGBT and diode:

R R R +R _ R *R
thCHI _ Bthicl _ Rthycl TRthCD Ryuc = thJC| MthJCD

RthCH RthJC RthJC,D RthJC,I + RthJC,D

With a given Rich for the module, the thermal resistance case to heat-
sink for the IGBT and diode part can be calculated as follows:

R _ Ringey & R _ Ringes *Rinuep *R
thCH| = = MNthcH = R thCH
thJC thJC,D
R _ Ringep « R _ Ringey *Rinvep & R
thCHD = thCH = R thCH
thJC thJC,|

The equivalent thermal circuit diagram is shown in the following

illustration:
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