hinPak technology is used in the ARCP (Auxil-
1ary Resonant Commurtated Pole) module in
Figure I that contains a 1400V, 400A IGBT half
bridge, 1400V MCT (both p-type and n-tvpe

MOS Controlled Thyristor for simpler control), and 1400V,
800A auxiliary ac switch. This combination allows soft
switching to be accomplished through an ac MC'T" switch
leg that has one-fourth the silicon of the main IGBT due
to the MCT’s remarkable current handling capability while
maintaining current limiting with the IGBT main switch-
es. Unlike standard modules, the ARCP phase legs include
gate drives and liquid heat exchange. For Navy applications
a local bus and resonant LLC are added and the unit is test-
ed at 150°C and above maximum rated current and voltage.

Figure 1. ONR phase leg, application tested and ready to ship
(SPPB400DP14A0).

Use of thinPak package technol-
ogy dramatically improves thermal
cveling capability while minimizing
package inductance and resistance.
Also, integrated liquid cooling
reduces die temperature by provid-
ing ultra-low thermal impedance.
These two innovarions vield an
ARCP PEBB system and a planned
automotive integrated power mod-
ule (AIPM) program for the DOE,
whose power device switch module
slashes production costs and multi-
plies operating lifetime. Although
the AIPM of Figure 2 is not built yet,
the only reason to expect a larger
volume and weight is if the on-
board bus capacitance needs to be
larger to support ripple current or if

T'hinPak technology is a
new power semiconductor
packaging technique that

eliminates wire bonds,
results in near 100% power
module yields, reduces
parasitics by an order of
magnitude and simplifies
module manufacturing so
that it can be automated as

a simple pick and place

operation.

the bus and phase connectors need
special support.

ThinPak Decscription

In its simplest form, the thin-
Pak, as illustrated in Figure 3, is a
soldered assembly of a large power
device, usually at least a size 4, and
a thin ceramic lid. The lid is metal-
ized on the bottom side to mate to
large and small device electrodes
(gate, pilot, cathode, source, etc.)
that are connected by mertalized
vias to a more rugged, and conven-
ient pattern of top-side metal. If
the lid material is a good conductor
and/or if the lid vias are very dense,
then the thinPak lidded device can

PCIM MAY 2000 = 1















