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Development of a Static Characteristic and Dynamic Characteristic Integrated Tester
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Automotive electrification technologies such as EV / HEV have come to be a source of added
value of new vehicles such as quietness, power performance and etc. It is not only environmental
awareness. Therefore, electrification is further accelerating. We have been working on inverter
inspection equipment, not only EV / HEV but also key devices of electric cars such as FCV,
PHEV, since the 1990s.

In this article, we will discuss outline of the technical issue that perform the High-Measurement
accuracy and High-Productivity of a certain company IGBT module production line, which is our
first mass production process of Sinto.
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Fig. 1 Power Device Test System
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Table 1 Test system three major elements

Purpose Requirement Product Constitution Technique
Carry Be loading and unloading into | No contamination Handler | Controller Mechatronics
position the D.U.T No scratches Motor
Contact Be electrically connected to the | Contact reliabillity Prober Wire Probe Contact
DUT No effect to the chip Spring contact | Technology
Measure | By measuring the characteris of | High precision Tester Sensor Power
DUT Converter Electronics
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Fig. 2 Operating region of the D.U.T
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Table 2 characteristics required to the D.U.T
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Fig. 3 Circuit symbol of the D.U.T
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Characteristics Indicatoes to measure Symbol Unit
Blocked State Leakage current Is A
Conduction state Voltage drop Vee (sat) \%
Heat dissipation Temperature rise 0 T /W
Switching Time to switch tr-tf-td nsec
Short-circuit capability Short circuit energy Esc ]
Avalanche capability Breakdown Energy Eava ]
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Fig. 4 Relay switching method

COMEEERS 54, Fig 5O X9 (2B
MEERSELHED DD, ZOHETIE, B
PEDORERT A NI 2y, A V5
78 v A RIS 9IS, B RO
Y B2 heE b LA L, MyNEROHIE
%9 DR T, D.UT M BB
N D EFATEN T L F Vv, IEMEZRAIEZ LIZL<
K% %o ZOMIZ S BYFFEREREH 2 LB 5 2
L), BIROMEAEETS 5 F TR A D2
D GABRIRERIANENCLE ) L v RN S 5 5,

- Direct connection method
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Fig. 5 Direct connection method
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Fig. 6 New method
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Fig. 7 Dynamic characteristics test circuit

Static —7
circuit

ame
Dynamic
circuit

Fig. 8 Static characteristic test circuit
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Fig. 9 Symmetrical arrangement structure
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Table 3 Comparison of wiring

Parallel flat wiring
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Coaxial wiring
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Inductance
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- Effective utilization
of space

- Low inductance
- High current

- Low current

Merit |, Low inductance - Reduction of unequal
transient current
Demerit|” Bad exchangeability |- Weight increase

- Small mounting space
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Fig. 10 Conventional communication method
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Fig. 11 Communication method by TMX
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Fig. 12 Conventional arrangement
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Table 4 Classification by management level

Management level Management Represeptative
point unit
DEFCON3 |Regular Digital signal / low |PC
management |precision signal
(10 ~ 100m)
DEFCONZ2 |Noise Micro analog signal |Static unit
management | (10 ~ 100cm)
DEFCONTI |Inductance |High speed and high |Dynamic unit
management |precision signal
(10 ~ 100mm)
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Fig. 13 Reduction of test section by unit layout
optimization
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