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易富迪科技是キーナスデザイン株式会社及 Siemens 的台灣代理商，專注於電子產品熱特性的量測及熱模擬服

務，自 2017 年初即成立半導體元件熱特性量測實驗室，獨家提供 Simcenter Micred 產品線的客製化解決方案，

包括： 

1. Simcenter T3Ster 熱阻量測系統建置規劃與導入訓練 

2. Simcenter Power Tester 功率循環及可靠度量測系統建置規劃與導入訓練 

3. Simcenter Power Tester 客製化改機服務 

4. 熱阻量測外包服務 

此活動除了邀請キーナスデザイン株式会社社長分享日本半導體市場現況及客製化服務的實際案例外，我們也

將實驗室主要設備架設於會場，於現場進行熱阻量測設備的 LIVE Demo。感謝業界先進踴躍參與本次的技術研

討會！ 

活動議程： 

 

易富迪科技聯絡方式： 

軟體部門： 

台北市 105 松山區南京東路三段 305 號 5 樓 

TEL：+886‐2‐87724131    /    FAX：+886‐2‐27173122 

軟體技術問題：Support@efd.com.tw    /    教育訓練及其他客服問題：CSD@efd.com.tw   

請將您的問題依照分類寄給上述客服信箱，我們將派專人立刻為您服務。 

 

熱特性量測實驗室： 

新北市板橋區雙十路二段 10‐2 號 6 樓 

TEL：+886‐2‐22588186 

技術及業務相關問題：kris@efd.com.tw 
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Next Generation Semiconductor Project Structure
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greaseless

Increase in contact thermal resistance due to no grease
0.62 C/W

greased
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Compact desktop 
temperature controller

Load
indicator

Pressing jig

Temperature control stage

RED: High power measurement
BLUE: Low power measurement

Thermal transient 
tester(T3ster)

Sample

Continuous control via PC
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Feeder
(Power, control, cooling)

Temperature 
control stage

Pressing jig
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Heater TEG Chip
placement jigHeater TEG chip
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A cover with high thermal conductivity and ultra-thickness is installed on the temperature 
control stage. The internal space is temperature-controlled from all sides. In other words, a 
uniform temperature space without wind, which is necessary for K-factor measurement, is 
created at high speed,A windless, uniform temperature space is created at high speed.
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Hardware Manager
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Principles, Advantages, etc.

T3Ster Principle



T3Ster

Specification of Rth

JESD51-1
ETM

TSP(K factor)
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JESD51-2a Still-AirJESD51-14 TDIM

JEDEC
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Case Study



Case 1
GaN HEMT

Device Description

This device is GaN HEMT
Rthjc measurement

Sample1(w/o PCB) Sample2(w/ PCB)

6mm

5mm

Top

Bottom

GATE

DRAINSOURCE



Measurement Detail_ Rthjc

Julabo

Remark: IS is sensing current and IH is heating current.
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K3Sample1

K3 K6

K6 Sample2 K3 K6

DUT put on Cold plate( )and measurement
Measurement  Parameter as bellow:

Set Parameter GaN

Vgs 5V 

IM 500mA

IH 3A(Sample1) / 2A(Sample2)

Ambient Temp. 25 oC

Measurement Detail_ IS
(IS)
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Measurement Detail _ IS
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(IS) 500mA

T3Ster Measurement Results-
TSP Calibration – GaN

DUT GaN-Sample1
Item T ( oC ) VF ( V )
T1 15.2 0.067958
T2 30.05 0.073036
T3 45 0.078969
T4 59.93 0.085414
T5 74.8 0.091932
T6 89.8 0.098402

Sensitivity (mV/K) 0.412315
Sensitivity equals to TSP or K factor

TSP

TSPDUT GaN-Sample2
Item T ( oC ) VF ( V )
T1 15.14 0.064491
T2 30 0.06847
T3 44.96 0.073036
T4 59.87 0.077943
T5 74.8 0.083534
T6 89.8 0.08993

Sensitivity (mV/K) 0.339366
Sensitivity equals to TSP or K factor
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T3Ster Measurement Results
-Rthjc- j and Tj- GaN-S1

Tj @ 25oC is 24.6 oC
Tj = Tj + Tref.= 24.6+25= 49.6 oC

J (Rthjc)
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T3Ster Measurement Results
-Rthjc- j and Tj- GaN-S2

Tj @ 25 is 54.49
Tj = Tj + Tref.= 54.49+25= 79.49
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T3Ster Measurement Results-Rthjc-
Structure Function- GaN-S1

Integral Structure Function@ 25 
JESD 51-14 TDI Method Thermal pad : K3/K6
Rthjc = 2.867K/W ( )

SF(Rth jc )
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T3Ster Measurement Results-Rthjc-
Structure Function- GaN-S1

Integral Structure Function@ 25 
JESD 51-14 TDI Method Thermal pad : K3/K6
Rthjc = 2.867K/W ( )
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T3Ster Measurement Results-Rthjc-
Structure Function- GaN-S2

Integral Structure Function@ 25 
JESD 51-14 TDI Method Thermal pad : K3/K6
Rthjc = 43.53K/W ( )
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T3Ster Measurement Results-Rthjc-
Structure Function- GaN-S2

Integral Structure Function@ 25 
JESD 51-14 TDI Method Thermal pad : K3/K6
Rthjc = 43.53K/W ( )

SF(Rth jc )
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Summary of T3Ster Measurement
- Rthjc

SF(Rth jc )

GaN K6 j Tj Rth-DUT Rth-solder Rth-

Sample1(w/o PCB) 1.992W 0.412mV/K 24.6 ºC 49.6ºC 2.375K/W - -

Sample2(w/ PCB) 1.058W 0.339mV/K 54.49ºC 79.49ºC 3.152K/W 11.09K/W 29.29K/W
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Case 2
IC Design Change



Case IC Design Change
Rthjc Rthja

Design 0
(Case1)

V V

Design 1
(Case2)

V V

Design 2
(Case2)

V V

Design 3
(Case2)

V V

Chip

Chip

compound

Case IC Design Change

0 5 10 15 20 25 30 35 40

1e-4

0.01

1

100

10000

1e-4

0.01

1

100

10000

Rth  [K / W]

C
th

  [
W

s 
/ K

]

K
  [

W
²s

 / 
K

²]

T3Ster Master: structure function(s)

AW-CH303_B1_VBAT_125mA_2A_K6_test1 - Ch. 1
AW-CH303_Design1_C-GND_5mA_300mA_K6_Full PCB_test1 - Ch. 2
AW-CH303_Design2_C-GND_5mA_300mA_K6_test1 - Ch. 2
AW-CH303_Design3_C-GND_5mA_300mA_K6_test1 - Ch. 2

100Design1Design0Design3 Design2

Design0~Design3
Compound (Design0, Design3)

(Design0, Design1) (Design2, Design3)
EVB(PCB2)



Case IC Design Change
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Design2 Design3

Compound Design2
Chip Solder1

Design2

Design3

Case IC Design Change

Design3Design2

Rth Design2 Design3 w/ compound

Chip 3.364 K/W 2.617 K/W -22.2%

Solder1 7.262 K/W 3.664 K/W -49.5%

PCB1 15.74 K/W 8.262 K/W -47.5%

Compound

Chip



Case IC Design Change

Design1Design0 Chip

Rth Design0 Design1 w/ compound

Die 2.559 K/W 3.468 K/W -26.2%

Solder1 3.516 K/W 6.975 K/W -49.6%

PCB1 4.042 K/W 11.65 K/W -65.3%

Solder2 & PCB2 5.488 K/W 11.88 K/W -53.8%

Compound PCB1

Case IC Design Change

Design1 Design2 ChipChip

Rth Design1 Design2 w/ PCB2

Die 3.468 K/W 3.364 K/W +3.09%

Solder1 6.975 K/W 7.262 K/W -3.95%

PCB1 11.65 K/W 15.74 K/W -26.0%

Solder2 &PCB2 11.88 K/W - -

Compound PCB2 Die Solder
4% PCB1



Case IC Design Change

Design3

Rth Design0 Design3 w/ PCB2

Chip 2.559 K/W 2.617 K/W -2.2%

Solder1 3.516 K/W 3.664 K/W -4%

PCB1 4.042 K/W 8.262 K/W -51.1%

Solder2
& PCB2

5.488 K/W - -

Design0

Compound PCB2 PCB1

Case IC Design Change

IC Rthjc
EVB IC
T3Ster IC

Compound
a. Compound

20%
b. Compound Die Solde1

PCB1 15%

EVB(PCB2)
Compound Die Solde1

4% PCB1 : Compound
PCB1 26% Compound 51%

PCB2 PCB1



Case 3
Rthja Flotherm

T3Ster Principle-Rthja

(Still-Air Chamber)
30cm*30cm*30cm

JESD51-2a



T3Ster Principle-Rthja

Procedure specified in the 
JEDEC standard JESD51-1

Rthja Flotherm



Rthja Flotherm

Set Parameter 60R090F7 MOSFET

Im 1A

Id 10A 

Power dissipation 15.553 W

Ambient Temp. 23.2 oC

• Use JESD 51-2A
• Add Fan on left side of DUT
• Rthja =4.732 K/W
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Case 4

DUT put on Cold plate( )and measurement
Measurement  Parameter as bellow:

Set Parameter MOSFET

Vgs 10V

IM 100mA

IH 10 A

Ambient Temp. 100 o

Remark: IM is measurement current and IH is heating current.

Device Description-Rthjc



Tj @ 100oC is 17.97oC
Tj = Tj + Tref.= 17.97+100= 117.97 oC

T3Ster Measurement Results_Rthjc_
TJ and TJ_MOSFET
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T3Ster Master: Smoothed response
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T3Ster Measurement Results_Rthjc_
Structure Function_MOSFET

Integral Structure Function@  100oC
Use JESD 51-14
Rthjc = 0.9191 oC/W
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