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BRI A2~ 434 (Follow JEDEC 51-1 &%)
1.7c 8 Rthjc ~ Rthjb * Rthja Z4FE1&
2. 75 BIAT] (junction to ambient)& E &1t
3.Zth (Thermal Impedance)
4 Structure Function #5#8& &
5.Pulse Thermal Impedance
6.SOA (Safety Operation Area)
7. X FHJEDEC JESD 51-14= & 0] 73 #T:
a Tt R ER B EIEE
b. *”%z?i <1g B
CHEZEMIER (FRTEMBERENEE)

LED

Logic IC

Diode

MOSFET (discrete or module)

IGBT (discrete or module)
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r Menbor

Graphics
Certificate of Completion

This s to certify that

M Jay Sien

successfully completed and excelled in

Mentor Graphics Corporation

MicReD Product Training Course

Budapest, August 30, 2013

Laszi6 Tolnay, Product Line Director Andrés Vass-Varnai, Pr

SIEMENS

TTT
GBI

Certificate of Completion

This is to certify that

CHicre ChA. Mg

completed

Mentor Graphics Corporation

1500A Power Tester Training Course

Budapest, April 4, 2014

=t o A

Laszl6 Tolnay, Product Line Director Andrés Vass-Vamnai, Product Manager

SIEMENS

DIGITAL INDUSTRIES SOFTWARE DIGITAL INDUSTRIES SOFTWARE

PreSales Sales Rep

Rep Certificate
Certificate

SIEMENS

DIGITAL INDUSTRIES SOFTWARE

Sales Pro
Certificate
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- Hungarian company, spun out of Budapest University of Technology
Department of Electron Devices

MicReD [
European TR
Headquarters e eRRET I

 Still maintain strong links with
BUTE:

— 1nnovation in products
— research behind development

Measuring the Real World
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Siemens and MicReD
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1997 2001 2005 2007
Company Thermal test chip SEMI-THERM top 2 papers; Members of the EU
founded design won award and acquired by Flomerics NANOPACK project

2008
Merging with Mentor Corporation
Mentor MicReD Product Development '
2016

s Mentor Corporation
merging with
Siemens Business
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Power Tester
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o B SR E(Electrical test method, ETM)

o  NHBFERITHARFIEEE(forward voltage)
EREREE( 25 -

o =2HERES{CERUERTELREE -

o HIFXB ol 2% EEE (Junction temperature) &1L -

o 12ReSHl (steady state)] EEES I (transient State) °
o  151E(0.01°C) BENRF (1us) A

s> e BEIFRJEDEC = HIR &6
o  SRIREBRIESD51-15 2B SHA
7] o iBiBJEDECJESD 51-14R8 2 REHN ELAES;
; (Transient Dual Interface Method, TDIM) - JH|{S £} 3L 24
= ok 77 [E #h[HRthjc -
o %548 JEDEC JESD 51-2afR#8 7 #F It =R B AR E miske
sHE - O RIEITEE AR HRthja -

cooling -T[oC]
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T3SterFREBC Z Booster %5 SEFD

o 1R EIZEERIE 24 (Booster)
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o RESETRRLEE  TRRER |
SERARER M EEAEREE 2 ¥ ////

EhL 7B —RE N oA E

AT RESLE < 10us
o] 10 Bt Z Bl Booster » NEROJFETEER -

mhRERE L iTh gmh L1tk

*
L)

\®
Il
I\ @




RIS 80/ BT 14 SEFD

~ CORPORATION

o HEAFEEREEMR

BRI AKE VCB generator
(J, K, T type) Rdson generator
(for MIL-STD 750E)

o[ g aREE
LEDEE B2 (Channel for T3Ster)
o] BEt4FELEDE M
FRH2E8 0285
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New T3STER version
with completely redesigned
system architecture & control software

s Key benefits
 Improved usability
* Simple integration
* Flexible configuration & High
throughput
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s Supported browser: Chrome
User can control the system from anywhere with appropriate
network connection

s> Redesigned user interface
* provides simple to use interface, for basic users,
* but provides high flexibility for experienced users
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s A single T3STER Sl frame can host up to 10 Plug in Units (PIU)
e The actual number of heating and measurement channels can be
adjusted to the customer needs and budget.
e Up to 5 heating current outputs
e Up to 40 measurement channels



T3Ster SI HEEAMES R E SEFD

~ CORPORATION

TH800 HW 1%4H
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so T3Ster SIREZ EEFE
- AT HEClassicEmm - HV Booster 150V & 280V
- TEEEEHRT3Ster SIEAGAEF - 5B _1BIE(LED)Z AT 2 RIEE &80V -

so BSEREHMAEEBooster (HXM)
OJ#£T3Ster S| M L LZZRFUEH KB ETTH ¢
B EAR (PSU, OS, CG, DIV)
A& A RS hR 2K
Simcenter Micred Power Booster 10A/150V
«  Simcenter Micred Power Booster 5A/300V

HTIBEAT3Ster SEB R LZ EIIAE S |
SZ#ET3STER Sl control SW 20212 EB A
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5o EHFTREEBooster 2R EAHH AL

- UE#EHEPSU, OS, CG, DIVR~&A 19" 1URE

c  ZMEA4AURZEE  oRIEEAR - TMoREPARENEE 19" #iE
«  ZRHMEBZNMABERR PSU (TDK) - EEZEINTEE PSU -
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s> Rthjc(JESD 51-14) s> Rthja(JESD 51-2a)

22 m A R ERI1E A
0-90°C(5-10min), AREL8W

B 2A%AHE
: (still-air chamber)
550*160*110mm  300*400*60mm : (% B8 JEDEC3E 83 3¢ it
7K 7% = 18 i 12 il 152 4
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so  Automotive and transportation

so  Power generation and conversion

so Thermal testing and power cycling
(reliability)
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Power Tester &5l

» Traditional Process: m [ssues:
_ Run set number of power cycles — Repet.itive cycle/lab test process =
, long times
— Take to lab and test for failure — No “real time” indication of failure in
— Repeat power cycling/lab testing cycle until progress — only post mortem
failure — Failure cause requires lab analysis —
— Take to lab and determine reason for failure typically internal to package

T3Ster Master: cumulative structure function(s)

10000 H— transient_000000-Ch.0 |=
—— transient_005000 - Ch. 0
—— transient_010000 - Ch. 0
1000 H— transie h. 0

Repeat Process

— transie h. 0
100 H— transient_030000 - Ch. 0
—— transient_035000-Ch. 0

Determine Cause
of Failure s
- Visual PP s S S — — ]
- Sonic/Xray o5 o1 ot 0z B 03 om o4
- Dissection

Power Cycle IGBT Lab Test IGBT for
Module Failure
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New Launches
so PWT 1500A 12C 8V

o PWT 1800A 12C 12V

o PWT 3600A 12C 6V

o PWT 600A 16C 48V

o PWT 2400A 16C 12V

o PWT 600A 16C 18V

so Customers request optimization
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Power Tester Z5F-1500A. 18003600\

POWERTESTER 1500A, 1800A, 3600A

» 3 heating channels, 12 (3x4) meas. channels
» Has coldplate, hydraulics and closed cavity
» 3 standard versions

v 1500A 3C 8V - can go to 12C by SW
v 1800A 12C 12V
v 3600A 12C 6V
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POWERTESTER 2400A

»4 heating channels, 16 (4x4)
measurement channels

»No coldplate, hydraulics or closed
cavity

v" 1 standard version
—2400A 16C 12V
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Power Tester 2%1-600A

POWERTESTER 600A

» 1 heating source, dual output, 16
(2x8) meas. channels

» No coldplate, hydraulics or
closed cavity

> 1 standard version

v' 600A 18V 16C




Dyn-TIM MREEREERE  SEFD

so High precision measurement
environment for T3Ster to
perform TIM conductivity
tests

so Aimed at the test of
compressible materials such as
greases, pastes, soft pads,
phase change materials

so Fully automated testing
process
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so T3Ster 1s the best tool in the market to measure TIM performance
in-situ, 1n the application environment

so Still 1t may not be enough to measure the material properties of
TIM-s alone

o We need to separate the TIM from the rest of the application

¥

s DynTIM 1s a stable test environment capable of changing important
variable : The TIM’s thickness

so Making thermal tests at different TIM thickness allows us to
calculate the materials’ thermal conductivity accurately
o The effect of the environment stays constant, only the TIM’s changes
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Value
12.8 mm diameter, circular grips

0.01 K/W -5 K/W
Bottom: Nickel plated copper, Top: Copper

Feature
Sample size and shape
Sample thermal resistance range
Measurement grip materials

Cold-plate temperature range 5-90 °C
Sample thickness range 0-70 mm
Sample thickness setting resolution 1um

=~

~ CORPORATION

Note
For highest measurement accuracy

Set by external fluid thermostat
Measurement above 5mm thickness not recommended

1 um for Type | materials

Sample thickness setting accuracy 5 e e e [ rErerials

Thickness measurement of Type Il materials is better than
10 um

-
Temperature measurement resolution 0.01°C
Relative accuracy of derived heat

Typically better than 5%
conductivity ypically betterthan >z

Pressure range 1060 kPa - 3600 kPa

Pressure reading accuracy 80 kPa

ASTM TYPE | materials : Bondline thickness control
ASTM Type Il materials: Bondline thickness control +
pressure limit

ASTM Type Il materials: Constant pressure mode

Measurement modes

Report generation: HTML,
Export conductivity value as a FlIoTHERM assembly

Data output

Dimensions (LxHXW)= 590mm*570mm*260mm
Weight 40 kg
Supply voltage 100-230 VAC 50/60 Hz

T3Ster unit

Liquid circulator unit, min. 10 I/min, min. 10 W cooling
capacity (Third party)

PC running Windows XP/Windows 7 OS (Third party)

Additional hardware requirements

For Type | materials

Measurement of Type | materials is carried out at O pressure

Bondline thickness values set by the user in case of Type Ill
materials

Raw measurement data can also be processed using T3Ster
Master

Thermostated circulator unit required for tests carried out at
different than ambient temperatures

Tubing not included, for assembly instructions see quick
connection guide

For the list of recommended third-party elements, please
contact your official Mentor Graphics partner
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Dyn-TIM #7413} 35 20 {5 218 5

FORCE
FORCE Il
JF,O RC E| | S Thermal Insulator
4 Thermal Insulator

Thermal Insulator

Heater
Heater

— [ ater

Rin
L — Cooling Unit Cooling Unit Cooling Unit
Thermal Insulator Thermal Insulator Thermal Insulator
Power
Rin ARth
. m=-—r
Time AL _-
Temp -
______ Heatertemp ___ _®
e Rth-speC|men =%
AT Cooling Curve ™» | Praxa S e
_______ odplatetemp | 3 _> Thickness L)

Tim e(Iog) Rth-system
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Rthvs. BLT
Series K [W/{mK)] oK [W/{mK)]
5.03 +/-0.30
5.60—
8 26.80 +/-1.03
0.54 +/-0.02
480 524 +/-0.46 —— Gap pad
378 +/-0.16
4.00— 7.32 +/-0.39
g 3.20
& .
Silicon
240— grease

1 Gap pad
/ / Gap pad
1.60 / / /0/ Stainless steel
0.80

|
R
CNT grease

0.00 I
0 400 800 1200 1600 2000 2400 2800

BLT [um]




Simcenter Thermal Quality Tester

Thermal Quality Tester

HHERBRKZERCTEE - AERARE

Darrel wtPragect Massrsment Wahing (o1 Nee! Avembly

SEFD

~ CORPORATION

- EEZEH MR

o —RMUEA ST RIS

o ANEEB ISR E AR BRI EN &

o TNETHREN  REEERBZE

- OEBHUEENTEES

- RS LMEERENER
g
- |
-l
&
(o)) A=
-
<=

E1Z21E1212 1%
SEREIERERE

, | .




Simcenter Thermal Quality Tester Q EFD

~ CORPORATION

one-time setup for MEASURE — ' DECIDE
measurement and evaluation SAMPLE STORE

control: repeat for each
S =

sequence of samples:

part or batch or assembly
LI 2 2 2T 2 I 2

1 T S T S i ) release sample GO O
12 N TN T T I i ) pick next sample NO-GO ©
trigger:1\ ‘1' trigger:
ready for testing testing complete

EXTERNAL HANDLER
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22:04
2021-02-24 .

v System: Started

Test Case Name New Test Case

Time Categories low/high Zth limits [°C/W]
[ps] Cat#1 Cat#2 Cat#3 Cat#4 Cat#5
500 0.02357 0.01357 0.00357 Disabled Disabled
0.04357 0.05357 0.06357
1000 0.03816 0.02816 0.01816
0.05816 0.06816 0.07816
5000 0.07983 0.06983 0.05983
0.09983 0.10983 0.11983
10000 0.09811 0.08811 0.07811
0.11811 0.12811 0.13811

Disabled
Disabled
Disabled
Disabled
Disabled
Disabled
Bin # #1 #2 #3

0.001

Place outliers in bin #3 Time [sec]

Category#3 Category#2 Category #1
Tap the category headers, time points, limits or bin numbers to edit.

Transient Timing and Test Measurement and

Powering Parameters Transient Correction Binning Limits Save Test Case
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- KOrea Phototonics
OF ’ Technhology Institute

Infineon headquarters, Munich - @ LG I_ U M I I_ E D S

Infineon, Regensburg LIGHT FROM SILICON VALLEY

B3en  okem OSRAM

IBM Research, Zurich AHS @ pH I l I ps
Auntria Mikre Systama Intamatianal AQ NDK'A Philips Research
Philips Semiconductors

Philips Lighting
I— : |
I lj International
Rectifier

WIEN

@ TOYOTA DENSO MA=%ET

UNIVERSITEIT
GENT




SEFD

“w~> CORPORATION

China Customers
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o S1EE - SREIRIRAE - HAJ - KPIGEEE - 80 ~ XBE&H&
LR &EESCFr*2 ~ LiftBx4RBerh ~ [RZ )08 - ERHMEF ~ R
F5HR ~ PELRE - Al

LIGHTING ) Nty E B 2T ALK

Corporation
EVERLIGHT

LITE()I
LeX'Id r INNOLux LASTER TECH GROUP

BRI ERADBRAE]

National Chung Hsing University

TR ZE e

Industrial Technology
Research Institute

’,-,/é LUXNET
".:\\\’ DDDDDDDDDD

EPISTAR AQOT
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o BREBFIEE  BRERHNNDE - FEAEBENEmMAR -
o REIHAIBEEBIERNENT - REFHRBEMIRAE -
so PREIAAEIARRARZ REREEREZFT AR -
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o ZaEdER R AERAE
SiltmLLERRERE =k 305 5% 5F
& . +886-2-87724131

BE : +886-2-27173122
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