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Abstract

A real time failure analysis system for widely used e R T G R e -
high power IGBT modules is proposed, which enables : 1 ) |
to ingpect internal process to failure of the devices un- I ! Water ot system
der power stresstest as a movie. This system was real- : i tetmosie
ized by combining a scanning acoustic tomography | :

1GBT

(SAT/SAM), power stress controlling, device cooling, :Radiamr N 1 oor \R S0 vt
— —— —— —— — -

water jet system and chip temperature monitoring. This e\

to chiller Device cooling system

system successfully obtained internal images of a DUT P —y-y B et
under theload current of 200A. S

il
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1. Introduction A

Downsizing of power semiconductors increases thei oxigeanwanereank
productivity and enable huge volume manufacturi@g.
the other hand, it increases power density of thecgs ih power sress applied system
and maximizes reliability risk of thenin this situation, -
failure mechanism base reliability assessment wdéd
important to minimize reliability risk of power séron-
ductors. As one of the failure analysis techniqaeseal
time” monitoring of internal process to failure afdevice
under test (DUT) give us useful information for ttedia-
bility assessment.

In this paper, a real time failure analysis systerrhigh
power IGBT moduless proposed, which enables to inspect
internal process to failure of the devices undevgrcstress
test as a movie.

Fig. 1 The components of the system

2. Components of the system
The main components for the proposed system were Temperature )
inside imaging of DUT, 2) high power stress contrd) sensor
device cooling and 4) chip temperature monitorirgy a
shown Fig. 1. Scanning acoustic tomography was ermr
ployed as an imaging tool for internal process bfflDThe Fig. 2 DUT Setup
SAT is widely used for the failure inspection oéthower ’
devices by means of non-destructive imaging [198je
DUT was attached to the view window at the bottdraro
original water tank because couplant water forastinic
wave propagation is necessary for SAT imaging (Bjg.
Power stress was applied to the DUT by a 16 kW DC
power supply which controlled by a PC. A switchingx
was inserted between the output of the power suppty
DUT to separate them completely when the powersstre
was turn off. The temperature of DUT surface wag-co
trolled by the couplant water. Water cooled by #lethwas

lead to a radiator attached to the bottom of théemgank
and the radiator cooled down the couplant waténéntank.
The cooled water in the tank was flowed to the D&lif-
faces with water jet generated by a pump and agetle
and kept the DUT surface temperature. The watealfat
suppressed a local convection at the surface iyhsating
of DUT which degrade the SAT image.

3. Real time monitoring of high power IGBT
The demonstration was performed with an IGBT mod-
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Fig. 3 SAT images of the DUT obtained under the different load current. The biased high-side chip is
observed in the right side region of each image. The inside photograph is upset the top and bottom to
adjust to the SAT image observed from the base plate substrate. A rectangular shadow in the bottom
center in the SAT image is a shadow of an adhesive tape to settle the temperature sensor.

ule which maximum rating of collector current wa304A. No-degradation of images was observed even under th

A constant gate-emitter voltage of 15 V was apptednly load current of 200A flow.

the high-side IGBT and the high-side emitter wasnemt-
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