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1.Introduction
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1.Introduction

Market Trend of IGBT Module
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1.Introduction: IGBT Development Focus

Power Loss Improvement

The focus of IGBT
1200V / 50A Device development used to be
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1.Introduction: How to improve the power loss

Planer PT-IGBT Planer NPT-IGBT Trench FS-IGBT
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2.Dynamic Switching Test
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2.Dynamic Switching Test
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2.Dvnamic Switching Test : Current densit

Dynamic Switching Test by Module Regulation of RBSOA
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3.The Key Technology of This Development

1) Development Theme:
The Realization of the Dynamic Switching Test for IGBT Chip
2) Technical Issue:
The Contact Technology under High Current(200A/cm?)
3) The Key Technology of This Development :
3.1 Probe mark depth control under WDBD.
3.2 To overcome trade-off between Probe mark depth & CRES

3.3 The design criteria for Probe Assembly:current distribution
in Probe Assembly & maximum current per probe
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3.1 Probe mark depth control

Probe mark depth(o) is

proportional to Hertz pressure(Po)
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3.2 To overcome trade-off between Probe mark depth & CRES

Minimization of CRES: B-Fritting Phenomena
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3.2 To overcome trade-off between Probe mark depth & CRES

Fritting phenomena

Effect of Fritting phenomena
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Fritting phenomena (B-Fritting)

Based on the law of Widemann-Franz-
Lorenz
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3.2 To overcome trade-off between Probe mark depth & CRES
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3.2 To overcome trade-off between Probe mark depth & CRES

Low CRES is realized by Fritting phenomena under WDBD reqgion

(low Hertz pressure region).
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3.3 The design criteria for Probe Assembly

1) Current distribution in Probe Assembly

2) Maximum current per probe
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3.3 The design criteria for Probe Assembly

1) Current distribution in Probe Assembly

CRES distribution after Fritting is normal distribution
Normalized Ave.=1 & O
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3.3 The design criteria for Probe Assembl

2) Maximum current per probe is derived by the numerical
analysis of un-steady state heat transfer

2
Probe %:Dﬁ §+Q
ot OX

Q =CRES-| (t)?

Current:lc

CRES:Heat Generated

Electrode(Al-Si):<933K

Si(Chip Material) 6 : Temperature(K)
D:Thermal diffusivity

K . Thermal Conductivity
L . Mass Density

Cp: Specific Heat at Const. Pressure
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3.3 The design criteria for Probe Assembl

2) Maximum current per probe

Load Condition Calculated Results
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4. The Design Criteria Verification

7 June 2005 Y .Masuma 20



4. The Design Criteria Verification

Design for 50A at 600V IGBT chi

Test condition: 4

Ic= 100A =50A x 2(rating X 2) -

Turn On Duration = 20us — /'i_:.l

IGBT Chip
Probe Assembly Design: ChipSize 6.5mmL]

- The number of probe tolerance

Max. current=Ave.+3 O : .
1)Min. ; limited by Max. current
Ave. Current .o . .
2)Max. : limited by chip size

MaximumProbeNumber = Ch|pArea 5
m— >_\ ProbePitch
T Design Results :
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4. The Design Criteria Verification
1) Probe Assembly & IGBT Chip 2) Test Waveform
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4. The Design Criteria Verification

3) Current distribution (30 samples ) 4) Probe mark depth

Ave. : 97% of design value Ave. Depth : 49% of WDBD
) : 68% of design value Ave. +30 : 79% of WDBD
Ave.x=30: In Design Range Samples : 84points
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4. The Design Criteria Verification

5) Stability of Probe mark depth
Probe mark depth(Ave.+3 o) keeps under WDBD.
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5. Conclusion

1) Probe mark depth:

Hertz pressure achieved under WDBD.

2) For trade off for minimization of Probe mark depth and CRES.:

Utilization of Fritting phenomena realized simultaneous
achievement of CRES and Probe mark depth targets.

3) The design criteria for high current contact probe was
established.

The current per probe and distribution are in design range.

4) The Dynamic Switching Test for IGBT Chip applied to our
outgoing test in production line.
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