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The overall junction to ambient thermal resistance
(θJA) for device power dissipation (PD) consists prima-
rily of two paths in series. The first path is the junction
to the case (θJC) which is defined by the package style,
and the second path is case to ambient (θCA) thermal
resistance which is dependent on board layout. The
final operating junction temperature for any set of con-
ditions can be estimated by the following thermal equa-
tion:

TJUNC = TAMB + PD ∗ (θJC) + PD ∗ (θCA)

= TAMB + PD ∗ (θJA)

The CMPWR163-33MA with the Power MSOP packag-
ing option uses a thermally enhanced MSOP-8 pack-
age where all the GND pins (5 through 8) are integral
to the leadframe. When this package is mounted on a
double sided printed circuit board with two square
inches of copper allocated for “heat spreading”, the
resulting θJA is 70°C/W. 

Based on a maximum power dissipation of 0.255W
(Load x Vin-Vout = 150mA x 1.7V) with an ambient of
70°C the resulting junction temperature will be:

TJUNC = TAMB + PD ∗ (θJA) 

= 70°C + 0.255W ∗ (70°C/W) 

= 70°C + 18°C = 88°C
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Measurements showing performance up to a junction
temperature of 125°C are presented in )����� �. They
were performed under light load conditions (5mA); this
allows the ambient temperature to be representative of
the internal junction temperature.

Note: The use of multi-layer board construction with
separate ground and power planes will further enhance
the overall thermal performance. In the event of no
copper area being dedicated for heat spreading, a
multi-layer board construction using only the minimum
size pad layout will typically provide the CMPWR163-
33MA (in an MSOP package) with an overall θJA of
90°C/W, which allows up to 600mW to be dissipated
safely.
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