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UC 3.1a Prognostics for Industrial Drives

Lead: ABB, Partners: AALTO, AIT, BME, IFAG, NANQJ, SAL, TUDD
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Fast-track demonstration from BiCycle

Objectives: stra
Demonstration of predictive health management (PHM) and pre-warning algorithms to s T
determine 1) thermomechanical and 2) electrochemical migration induced failure e

mechanisms: %

1) Demonstrate beyond state-of the-art component-level in-situ self-learning
algorithm PHM demonstrated in industrial drive (e.g. ACS880 R7iLC TRL6) with a
separation of different failure mechanisms (e.g., bond-wire lift-off, die attach, system
solder, and thermal interface material degradation) using in-situ sensors (e.g. on-
chip Tj or acoustic emissions) with (RUL) model to separate failure mechanisms -
using Al accelerator circuit or conventional approach. 0T e T
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2) Demonstration of novel interconnect materials (Cu sintering front- and back side),
large area Ag sintering, SLID bonding in a combined power and thermal cycling test.
KPIs:
 Improved accuracy of the junction temperature estimation by 50% com-pared to a v
state-of-the-art module with NTC-Element g
* Improved RUL estimation accuracy of 80 %. % (
 Separation of the failure mechanism in at least 90 % of the cases (either with the i

conventional method or with Al)

kCycles (45s)

Motivation: Novel Interconnect

 Power electronics, reliability,
CM, loT, and Al.

Relevance:
[ |
TUDD: Demonstration of on-chip Tj measurement at
transient (200A). TUDD: In-situ temperature measurement urjit
" "
 Cost-effective maintenance e
’ AALTO: SLID with (a) Cu-Sn SLID bond @250C Power Stage
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consisting of a precise constant current sourge
of 1 mA, a AZ-ADC and an optical interface
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. BME:Detailed 3D numerical thermal model to
. investigate die attach layer degradation scenarios
’ ’

NANO]J: Large area Ag sintering. SAL: Double sided Cu sintering

safety, and cost-effectiveness. PRI

The project has been accepted for funding within the Key Digital Technologies Joint Undertaking (KDT JU),
=1 hi S a public-private partnership in collaboration with the HORIZON Framework Programme and the national
= p JU Authorities of Germany, Belgium, Spain, Sweden, Netherlands, Austria, Italy, Greece, Latvia, Finland, Hungary,

Romania and Switzerland, under grant agreement number 101096387. Co-funded by European Union.
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advanced packaging technology
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