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HEV DETAILED ANALYSIS REPORTS

February 2020. LTEC Corporation released three analysis reports (structure, IGBT
die, and process flow and electrical characteristics) of the Fuji Electric IGBT
module. This module is for automotive application, Vces=750V, Ic=800A. The IGBT
die is a 7t generation X series Reverse Conducting device (RC-IGBT).

Module Module inside IGBT die image

Report contents

* Layout, the device structure, the internal configuration of the cooler, and an
analysis of the heat removal mechanism.

* Planar layout, cross section, EDX analysis of the RC-IGBT, and die structure
analysis including analysis of the FWD regions.

* Process analysis report, including process technology of the RC-IGBT

* Estimate of the number of masks and the manufacturing process flow. The
integration of the IGBT, the Free Wheeling Diode and temperature sensors.

* Ic-Vce characteristics, off-state collector leakage current and breakdown voltage,
extraction of the activation energy from the temperature dependency of off-
state leakage current.

* Comparison with Infineon IGBT7.
Module structure analysis report: $3,500 IGBT die analysis: $5,800
Process and electrical characteristics analysis: $4,600

Note: The report price may change over time. For current price contact info@Itecusa.com.
19G-0004-1

LTEC Corporation US Representative Office Phone: (408) 489-1994
No.203 2880 Zanker Road San Jose, CA 95034 www.|tecusa.com Contact: info@Itecusa.com

4[)0
v

1P Service



Table of Contents
Module structure analysis report

Page

Device summary
Table 1, Executive summary 3
Analysis overview 4

Table 2. Module structure overview 6
Module overview 7
Module structure 11
Cooling structure 23
Module cross section analysis
Cross section 34
EDX analysis 62
Reference patents 83

LTEC Corporation US Representative Office Phone: (408) 489-1994

No.203 2880 Zanker Road San Jose, CA 95034 www.|tecusa.com Contact: info@Itecusa.com



Table of Contents
IGBT chip structure analysis report

Page

Device summary

Table 1, Executive Summary 3
Analysis results 4
Table 2. Die structure: Si IGBT 8
Table 3. Die structure: Si FWD 9
Table 4. Die structure: Layers, materials, and thicknesses 10
Die overview 11
Analysis details

Plain view (OM) 26
Plain view (SEM) 79
Cross-section 109
EDX analysis 147
Others 157

LTEC Corporation US Representative Office Phone: (408) 489-1994

No.203 2880 Zanker Road San Jose, CA 95034 www.|tecusa.com Contact: info@Itecusa.com



Table of contents
Process and electric characteristic analysis report
Page

Executive summary 3
Analysis summary 3
Comparison with Infineon IGBT7 5
RC-IGBT Die analysis 7
Die 8
Die edge 9
Cell array plain view 10
Die analysis details

Die back side structure (plain view & cross section) 18
Die edge (plain view & cross section) 19
Cell plain view 20
Cell cross section 23
Trench 24
Temperature sensor diode 26
Process flow (estimation) 28
Electrical characteristics 40
IC-Vce characteristic 43
Off state collector current vs. & voltage 45
Off state IC vs. Vce and temperature 46
Off-state breakdown voltage 47
Off-stage leakage current comparison with Infineon IGBT7 48
Appendix

References 50
Patents 51

LTEC Corporation US Representative Office Phone: (408) 489-1994

No.203 2880 Zanker Road San Jose, CA 95034 www.|tecusa.com Contact: info@Itecusa.com



Excerpts from the module structural analysis report
(Report in English)
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Excerpts from the module structural analysis report
(Report in English)
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Excerpts from the die structure analysis report
(Report in English)
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Excerpts from the process and device characterization report

(Report in English)
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and extraction of the activation energy
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