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T3STECH Conlact Us

» See. 2, Shuuanenhi 1. Lariiao Dist, New Laiped City 220, Tabwan 10

« Website: www.t3stech.com

T3STECH HOME Agour SERVICES SUCCESS PROJECTS CONTACT TRTE neTx

T3STECH SUCCESS PROJECTS conTacT P -
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T3 Ste C h Eq u i p m e nt TRAINING MEASUREMENT SYSTEM INTEGRATION

TiSter system and Power Tester system « Thermal Resistant measurement for + Thermal characteristics measurcment

« PrincipleT Semfeondictor Deviee systent for uniie cus
. O o Power Cyeling Test for Automotive o Butild up thermal testing lab for customer

device (Diode, MOSFETs, IGBT) Inclide software and hardware

o Measure dala smalysis and Discuss with

ctiston

« Solve and discuss allover thermal issuc

of customer’s product device

) Successful case share for
T3Stech Service
IGBT measure
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Thermal Lab.— Products Traiing Certification

Graphics Grumgﬂllcs":
Certificate of Completion Certificate of Completion
This Is to certify that This is to certify that
successfully completed and excelled in completed
Mentor Graphics Corporation Mentor Graphics Corporation
MicReD Product Training Course 1500A Power Tester Training Course
Budapest, August 30, 2013 Budapest, April 4, 2014
—— Moo LMoo S B i AR A
Laszlé Tolnay, Product Line Director Andras Vass-Varnal, Product Manager Laszlé Tolnay, Produet Line Direclor Andrds Vass-Vérnai, Product Manager
L = =4
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Hardware:
T3Ster System
Power Tester Series
Dyn-TIM

TeraLED

SIEMENS
'hg&uuify-for(ifz

Software:
FIoTHERM
FIoOEFD

e FlIoTHERM XT
« FIOVENT

FIOEFD
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Thermal Lab.

« Technical Service item as bellow:
1. Demo MAD products to customers for HW / SW by Webex meeting
2. Benchmark measurement and simulation.
3. Data analysis and report to customers
4. Solve any problem of HW/ SW from customer requests.
5. Make S| system belongs to some unique customers which
depends on their request from MicReD products.
6. install HW or SW on customer site
7. after installing, do detail training on customer site
8. Technical issue support for HW/SW.
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Thermal Lab. — B3 B & i E:

»Hardware: . . .

. T3Ster »Measure/Simulation Support item

+ Booster x2 > 240A /11V, 150V /10A * Rth measurement

« Still-Air Chamber « Reliability cycling test

+ Julabo Chiller (~450W) « Customer benchmark measurement

» Thermostat (~8W) « Data analysis and technical issue support
»Software: arrangement

* FloTHERM « Software simulation analysis(include

. FloEED technical issue support)

« FIOTHERM XT
« FIOVENT
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ZHFEHF 1- MOSFETE RS2k

ﬁl

H /EJ

aadl Infineon 80R1K4PY o oo 0258717
Item T(°C) Vi(V)
T1 20.11 3.451936 K
T2 39.99 3.350276 ’;
T3 59.89 3.244832 g
T4 79.71 3.135554 i
R? 0.9997
i) 5307 ’
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Temperature change [°C]
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T3Ster Master: Smoothed response
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Cth [Ws /K]
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=[/Z#) 1- MOSFETERSZLE =]
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T3Ster Master: structure function(s)

Parameter

3.95
[~ I T T 2 I T T 1e6
—— INFINEON_5mA_1.5A K6 - Ch. O
—— INFINEON_5mA_1.5A K3-1-Ch. 0 (
= - 10000
I 4100 ¥
¢
=3
N +41 v
- - 0.01
' | | | | | | | 1e-4
0 1 2 3 4 5 6 7 8
Rth [K/W] Table 3 Thermal characteristics

Symbol

Values

Min.

Typ.

Max.

Unit

Thermal resistance, junction - case

Rinic

3.9

°C/W |-
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1. Different Environment Temp. (60c and 80c¢)

* DUT put on Cooling Plate (£ #3774 1% Jand measurement

Ty T3sTECH

* Measurement Parameter and I-V Characteristic as bellow:

Set Parameter 1.5SMC39A
Im 100mA
Id 6A
Ambient Temp. 60 °C and 80 °C

* Remark: Im is measurement current and Id is driven current.
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T3Ster Master: structure function(s)

T3Ster Master: structure function(s)

6.025
100000 , , , _ 100000 6.213
i ] 100000 , , , : 100000
10000 = | 10000 10000 | - 10000
1000 ~ 1000 1000 | 1 1000
100 £ 1100 100 L J 100
< - x < | [N
> 10 & {10 = 10 E {10 <
= I ] z I ] ¢
£ 1E -1 E= 1E -1
3 : 1 8 s 3 x
01| 101 01E Joa
0.01 4001 001 F 7 0.01
; d o ]
s
0.001 | —— 1.5SMC39A_DIODE_100mA_BA_60C K6-1- Ch. 1 | 0.001 0.001 &= — 1'22%32—3:835—}ggm—j’;—ggg—ﬁg‘j &10"1-1 | 0001
r —— 1.5SMC39A_DIODE_100mA_BA_60C K3-Ch.1 |1 sl - OSMESHA, DIODE.T00mA 4A 89C — 4.,
L e- e-
Te-4 : ' L . Te-4 0 2 4 6 8 10
0 2 4 6 8 10
Rih [K/W]
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SHIFER) 2 - ARAIEEF 1¢FTE’J,MBE'%E%1E
2. Different ATj----60,80,100,120,150

T3Ster Master: Smoothed response
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T3Ster Master: structure function(s)

SHAIFER 2 - AEDRIER

100000 v : 100000
[|— 1.5SMC39A_100mA_10A_K6 - Ch. 1
10000 ||—— 1.5SMC39A_100mA_4A_K6 - Ch. 1 10000
[|—— 1.5SMC39A_100mA_6A_K6 - Ch. 1
L 1.5SMC39A_100mA_8A_K6 - Ch. 1
1000 | 1.5SMC39A_100mA_12.5A_K6 - Ch. 1 1000
100 100
< 10 10 ¥
(2]
= ¢
£ 1 1 =
(@] X
o
W
0.01 ; 0.01
0.001 | 0.001
1e-4 1e-4
0 2 4 6 8 10

Rth [K/W]
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T3Ster Parameter Two Diode Module
Im 100 mA
Id 50A
Ambient Temp. 25°C

* Remark: Im is measurement current and Id is driven current.
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T3Ster Master: structure function(s)

0.0169 0.0684 0.0338
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Rth [K/W]
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T3Ster Master: structure function(s)
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1. ZEERIGBT RAESHRKS - AfEA Cuboid #4& 3D RE
2. E{@ |GBT AR EHRAMELSH
3. EEBIA Cuboid - W52 EIGS) 2 EL
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T3Ster Master: structure function(s)

166 [ 0.6776 o 0.6513 o 166 T3Ster Master: Smoothed response
I I I I I I I g o 1
—— PSS50SA_500mA_10A_JA_150 500 p3 - Ch. 0
PSSSOSA_SOOmA_10A_JA_150_500_p3_k6_2.a\er_ Ch. 0 20 T T 1T T 1T T 1T T 1T T T 1T T 1T T 1T T T 17 T TT
10000 <000 —— PSS50SA_500mA_10A_JA_150_500_p3 - Ch. 0
100 |- 1100 5 15 - i
® ~ g
= 1F 41 L2 10L ]
= = % 17.53
&) v g
0.01 H0.01 £
— 5 —
1e4 |- - 1e-4
0 1 1 11 1 1 1 11 1 1 11 1 1 11 1 111 1 1 11 1 1 11 1 1 1
1e-6 1e-5 1e4 0.001 0.01 0.1 1 10 100 1000
1e-6 L L L L L L 1e-6 Time [s]
0 0.2 0.4 0.6 0.8 1 1.2 1.4

Rth [K /W]
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PSS505A_500mA_104_JA_150_500_p1_0_final_ChO.flocalibration - Detailed Model Calibration ? X
[ Tmport T3Ster Measurement ] Scenaric | Base Projct =
Medel Temperatore To Calibrate [ IBM_Heat =
Design Limits (1M _Hext]
08
| Minimum | Maximum |
0.7
06
% 0.3
g
504 = T35ter Zih
£ ® FloTHERM Zih
'.“a B Calibration Extent
= 0z
]
=
0.1
Q
01
Te-06 le-05 0.0001 0.001 0.01 0.1
Time (s)
Calibration Setup Check
] [IEM_Heat]
| Model Property | T3ster | FloTHERM | Status | 16406 le405
Power (W) 14.055 14.055 @ 100000 100000
Duration (s) (0246 0.246 @ 10000 o0 &
e t t -~ ®
Tinitial (°C) 25 |25 @ Eé 1000 oo &
X Regensrate Time Patches Adjust 8 100 100 E <]
H 8
3 0 W TEw
Create Scenarios i n 10 g IIT}SL@J
Numbar of Experiments to Design 5 = 5] ! ! Eﬂf wrTHERR 15F
= T 0l 0l g : -
Design E i g = W CalibratioflExtent
& 001 a0 3
o = H
Calibration o00] 0.00] E
Calibration Extent |0.7 KW - oot 00001
Crpimization Type Response Surfaca -
Calibrate Mods] 0.1 0 0.1 0.2 03 0.4 0.5 0.6 07 0.8

Thermal Resistance (K/W)
Accuracy
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Project Scenario Edit View Create Scenarios

& F Syntec-IGBT-Stage1
System
# System Grid
- 08§ Root Assembly
& 8% Package
i . Resin-1
. Resln 2

@ GeT

=088 Diode-Chip
@ Diode
. Diode_solder
Diode source 1
solayer
W Cu substrate
Ceramic
Cu substrate
. Iso_solder:1
o 08 IGBT-2
= 058 IGBT-Chip
W GeT
. |GBT_solder
=] D‘a’é Source
’ Source-2
® Source-2
@' Source-2
% Diode-Chip
@ Diode
& Diode_solder
i Diode source 2
& fE IsoLayer
Cu substrate
@ Ceramic
Cu substrate
@ Iso_solder:1
& 0§ 1GBT-3
- 0§ IGBT-Chip

IGBT
o g

& 08

6]k o&@ﬂﬁﬂﬁc@f‘hMJE\ll“

Model Setup Model | Solver Control User Variables

Chart Window Viewer Macro Profiles Calibration Help

MFIOTHERMAIAR L

. Workplane Normal ¥ |+ Pesition [ ———— 0

T a

(YA N

1. BRESY R A TR
%ﬁDbEﬁ&ﬁE%%ﬁ
i B RUST e (i B R AT S

Object/Attribute/Setting Input Variable Type Description
‘ Source-1 Absolute Position X (micron) Dependent Variable '~ |{Source-1: Absolute Size X (micron)}*(0.5) =
@ Source-1 Absolute Position Z (micron) Dependent Variable ~ |{Source-1 : Absolute Size Z (micron)}*(-0.5) -
@ Source-1 Absolute Size X (micron) Design Parameter ~ Range: 2000 - 4000 (micron) -
. Source-1 Absolute Size Z (micron) Design Parameter ~ |Range: 3000 - 5000 (micron) =
® Source-1 Absolute Position X (micron) Dependent Variable ~ |{Source-1 : Absolute Size X (micron)}*(0.5) -
® Source-1 Absolute Position Z (micron) Dependent Variable v |{Source-1 : Absolute Size Z (micron)}*(-0.5) -
'® Source-1 Absolute Size X (micron) Dependent Variable - |{Source-1 : Absolute Size X (micron)} =
E{ ® Source-1 Absolute Size Z (micron) Dependent Variable ~ | {Source-1 : Absolute Size Z (micron)} -

Input Variables Crtput Variables Scenario Table Scenario Viewsr Solution Monitoring
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PSS50SA_500mA_10A_JA_150_500_p1_0_final_ChO.flocalibration - Detailed Model Calibration ? x
[ Import T3Ster Measurement Scenario |Design 4 [Lowest Cost] -
Model Temperature To Calibrate P Soncce- 1 e
Design Limits [Sonrce-1]
0.8
‘ Minimum | Maximum
07
@ Source-1 : Absolute Size X (micron) | 2000 4000
.Source—1 : Absolute Size Z (micron) | 3000 5000 E 06
¥
e 0.3
-
= B T33ter Zth
g o W FloTHERM Zth
TE‘ 03 B Calibration Extent
2
=02
01
0
1e-06 1e-05 0.0001 0.001 0.01 0.1
Time (s)
Calibration Setup Check
[Sonrca-1]
Model Property | T3ster | FloTHERM | Status 1406 le+06
Power (W) 14.055 [14.055 @ 100000 100000
Duration (s) 0246 |0.246 ] 10000 o000 &
S I z ¥
Tinitial (°C) 25 |25 ) 0w w000 &
X Regenerate Time Patches Adpst % 100 100 % D
g -
= 10 10 5 T35 I5F
Create Scenarios T g - '
a 3
Mumber of Experiments to Design |50 : S ! I ! E W FloTHERM ISF
. . g 0l 0.1 2 -
Design Experiments g = W Calibration Extent
2 ool oot £
L 2
Calibration 0001 ot 8
’ : S
Calibration Extent 0.7 W - 0.0001 0.0001
Optimization Type |Response Surface -
Calibrate Model 0 0.1 02 0.3 0.4 0.5 0.6 07 0.8

Thermal Resistance (K/W)
Accuracy 68,668
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Teon- Infineon- STARPOWER-
FS400R07A1E3-00010 FS400R07A1E3-00226 GD400FFX65P3S
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SHFEFESZ-EEASEE ——
o« HEBEIE R 25°C

o ¥ Ziw EPIEE 40 & 5500W @ 320A
o PIFIEEHE R 320A

o v Bt #:2000 cycles

Ty T3sTECH

o & 200 cyclesip|zz & pl- S #re @ 200A

pulse on ff/g:;&;] 3é e Infineon DAOOFFXB5P3
° E : 2 ) -

ulse on /o Y38 /3% FSA00ROTAIES.00010  CDA00FFX65P3S

U
H FS400R07A1E3
Inflneon HybridPACK™ 1 Module Circuit Schematic

]
Ry
I“

SFa I ATE MY IGBT
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Power Tester = 442 — current output@320A
H AT 4
| L, INFIEN 00010 - 2. cycling_ 2019-06-27.09-44-00 -- Cyeling Current [A] e e | = I n fi n e O n-
320.009575
FS400R07A1E3-00010
SRS
o 32000125
H
:
g 319.996875
319.99375 Inﬁ neon'
areo0uzs — FS400R07A1E3-00226
Cycle Numbe
—— CH #4: INFIENON F$400 00010
= T e ] s | 1. INFIEN 00010 1_cycling_2018-07-02_10-29-58 -- Cycling Current [A] (=1 Ho =)
320,000375 320.009375
asasoae :
o 52000025 g 320003125
H E
5 310.006875 § 319,996875
SR
319990625 319.990625
313 625 938 1250 1563 875 313 625 938 1250 1563 1875
Cycle Number Cycle Number
—CH# 'OWER GD400 —— CH #4: INFIENON FS400 00010

STARPOWER-
GD400FFX65P3S B RS S e A 2 (R A B A ) LR R
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Power Tester /}7/»/: — Von (320A77%;@

Lt i i 1075 1480 8 e Infineon-
o] 1w FS400R07A1E3-00010
: NV Y oY i ] s I final About 1.5V
: Infineon- =
o FS400R07A1E3-00226 =
— About 1.5V

L INFIEN 00010 1_cycling_2019-07-02_10-29-58 —- V(on) @ Cycling Current [V] =R =R

1 STARPOWER0626 - 2_cycling_2019-07-01_10-42-29 - V(on) @ Cycling Current [V]

. |
= 1.500375 1 ! ! I
1 60625/ 1.50625- 'ML“# fivin |
T ™ #
f 1,603125
16 !
E r 15
&
E 1.59375
3 K
g
; 3
@
@ = 175
é g e |
> 1.5812
1.490625
o 1.4875
313 625 938 1250 563 1875 0 313 625 938 1250 1663 1875
ber Cycle Number
= = = PWERGD00 — CH#: 5400 000
STARPOWER-

GD400FFX65P3S FH 3(E 5 4H Von 7% & 530 1] DLFESY. wire bondfF4%
About 1.6V #2000 cycle ” 1% 3fi fit B &

VARX AN
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Power Tester & 4L - ATj )& [EFE-HF

L. INFIEN 00010 - 2_cycling_2019-06-27_09-44-00 -- AT(junction) [*C] N\
) Mrf‘“mvm VMV%MM
g 178
£ %05
i

BEAESHATAT] €Y93FE

= 1.2/ STARPOWER0626 - 2_cycling_2019-07-01_10-42-29 -- AT(junction) [°C]

]

{5=% ol =

o £ e ) oA

HEAEAHAYATIZY 111 2

Cycle Number

GD400FFX65P3S  —

Infineon-

B FS400R07A1E3-00010

5

£
=
=

93.75+

93.125

Infineon-
FS400R07A1E3-00226

| L INFIEN 00010 1_cyeling_2019-07-02_10-29-58 — AT(unction) [°C]

92.5

MV/"‘“ MMM PR M"W

91.875

91.25

90.625

°T

BRBHIIAT] £993.17

IENON FS400 00010
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Power Tester & H4LE - Tj

| L. INFIEN 00010 - 2_cycling_2019-06-27.09-44-00 - T(junction,min) °C] rd

== nineon:
FS400R07A1E3-00010

VT T AT

5
o 41.812!

E 4025
s

S 286875

37.125

35.5625

Infineon-

FEFZHAYT) min £944.81% FS400R07A1E3-00226

= CH #4: INFIENON FS400 00010

—— | L STARPOWER0526 - 2_cycling_2019-07-01_10-42-29 - Tjunctionmin) [*C] N = L INFIEN 00010 1_cycling_2019-07-02_10-29-58 - Tjunctionmin) [°C] =8 Eof ==

AP e e B ) e W e = W e s

Mt =1 Lo s 475 7
s /
44,375
S asars g
= =
E, =
k] R
2 452 2
i 38.125

BT min 4953 BT min 6948

—— CH #4 STARPOWER GD400 = CH #4: INFIENON FS400 00010
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Power Tester &= 4422 - Tj iz A1

L, INFIEN 00010 - 2_cycling_2019-06-27_09-44-00 -- T(junction,max) [*C] V4 [E=REcE
138,625
136.5 /

132.375

Ty T3sTECH

Infineon-
FS400R07A1E3-00010

unction,max) ["C]

F 12925

126.126

Infineon-
FS400R07A1E3-00226

IERELHAYT) max £7138.6/%

—— CH #4: INFIENON FS400 00010

L. STARPOWERO626 - 2_cycling_2019-07-01_10-42-29 -- T(junctionmax) [C] N ﬁ J | 1 INFIEN 00010 1_cycling_2019-07-02_10-29-58 -- T(junction,max) [°C] fol 2 |
164.75 o /\_‘ /\*_ r\_ r—mr /‘\‘ F— S 142.75 =y
161.625 [ gy / F f’“'] IR /A"'j B | /.-...__
5 R /
g 18 S 1365
£ £
T 155975 % 133.375
= £
152,25 130.25
149.125 127.125
- 124 -4
ot . 0 e .
FEREAHANT) max £9164.75/% PERELHAYT) max 49142/
S e = CH #4: INFIENON FS400 00010
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9

R @0.171 k/w

Cth [Ws /K]

T3Ster Master: structure function(s)

0.1719,

100000

10000

1000

100

0.1

0.01

100000
—— 3.0.0000000 - Ch. 0
H— 3_0_0000200 - Ch. 0
—— 300000400 - Ch. 0
||— 3.0_0000600 - Ch. 0
—— 3.0.0000800 - Ch. 0
—— 3.0_0001000 - Ch. 0
[|— 3_0_0001200 - Ch. 0 10000
—— 3.0_0001400 - Ch. 0
[|l— 3_0_0001600 - Ch. 0
—— 3.0.0001800 - Ch. 0
||— 3_0_0002000 - Ch. 0
1000
100
e 10
/
.,./ 1
0.1
0.01
0.1 0.15 0.2 0.25

Rth [K /W]

Infineon-
FS400R07A1E3-00010

K [W2s /K7

BB HA 2 A =

}ﬁ%ﬂﬁrun?zooo cycle 214 »
aE
[
LY - FoRAE IR IR
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Power Tester ﬁ‘/ﬂ%ﬁg%— ggﬁ@ﬁﬁﬁg @0.197 k/ w STARPOWER-

GD400FFX65P3S
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T3Ster Master: structure function(s)

0.1968 EE—
T

100000 100000 =
I|— 3_0_0000000 - Ch. 0 =
—— 3.0_0000200 - Ch. 0
—— 3.0_0000400 - Ch. 0
—— 3.0_0000600 - Ch. 0
—— 3.0_0000800 - Ch. 0
—— 3.0_0001000 - Ch. 0
10000 370 0001200 - Ch. 0 10000
—— 3.0_0001400 - Ch. 0
—— 3.0_0001600 - Ch. 0
—— 3.0_0001800 - Ch. 0
—— 3.0_0002000 - Ch. 0
1000 1000
100 / 100
< €
g. /‘ X
= =
S / <
10

B B A e 2 2
FH) © For i E

0.1 0.1

e }ﬁ%ﬁﬁrunTZOOO cycle 1% > HH
&
=

0.01 0.01
0 0.05 0.1 0.15 0.2 0.25 0.3

Rth [K/W]
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EHl¢+£ FH _ =77 Infineon- Infineon-
Power Tester sﬁﬂﬁnﬁ% gy%ﬁ@ﬁmm FS400R07A1E3-00010 FS400R07A1E3-00226

T3Ster Master: structure function(s)

0P o052

ﬂT T3STECH S

0.0118]

100000 = 100000
—— 3_0_0000000 - Ch. 0
10000 10000
1000 ,// 1000
1 2 4 5 //
2
100 // 100
E —_—
° lamiEa T 5
= ] g LANAAAA AT AT AT Wit 1 PYCE I ot R0 1 o (IS0 St TR eMINRO T b TR B sl
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