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Introduction 
Industry trend 

ÅTodayôs semiconductor applications do have the need for tighter 

temperature control  

ÅTemperature ranges expanding to meet more stringent end use 

condition and there is a need for better control of the temperature 

range and temperature accuracy 

ÅHigh test side parallelisms Ą Test in Strip handling  

ÅSmall contact length for high frequency rangeséé 
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Introduction 
 

Thermal and power management 
Å Increasing total power across a smaller form factors Ą Power density increase  

Å Handling the heat, produced by the DUT itself drive the need of active thermal 

management. 

Å Temperature range -40Á C ï 160Á C 

Å Demand for reducing calibration time when setting up a system or change to a 

different package 

Å Pre heat or soak time management Ąutilization of system 

Design concept for thermal performance 
Å Dealing with material / Thermal coefficient / High current demands 

Å DUT to chuck thermal interface  

Å Preheating and controlling during test. 
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Project definition 
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ÅSOW: 

ïContact site parallelism:  x 27 

ïCalibration-less contactor: -40Á C to 160Á C  

ïPackage size:   DFN 2.5 x 2.5,  10 Pin + Ground  

ïHandling system:   COHU Jaguar Test in Strip Handler 

ÅChallenges: 
ï+/- 2Á C accuracy 

ïHigh parallelism x 27 

ïSmall contact element length Ą 

ÅHF pins Ą3.2 mm contact ï compressed length 

ïMechanical robustness Ą  

Åcontactor array 

ïAccurate sensor reading Ą  

Åcorrelation to DUT 
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Concept phase Direct Socket to Board V_0.1 
 

 

Contactor Thermal Control Features 6 

Load board stiffener area 

Load board 

Contactor 

Plunger head 

DUT 

floated area 
Air Connection (< -ΪΫ ȣ  І ϽΧάΦ°C) 

Air outlet 

Jaguar Chamber (-ΪΫ ȣϽΧάΦ°C) 

cold dry air (~30°C) 

~5 mm ɀ Load board 

~3 mm -  Contactor 
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Concept phase ï Daughter Board V_0.2 
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Load board stiffener area 

Load board 

Contactor 

Plunger head 

DUT 

floated area 
Air Connection (< -ΪΫ ȣ  І ϽΧάΦ°C) 

Air outlet 

Jaguar Chamber (-ΪΫ ȣϽΧάΦ°C) 

cold dry air (~30°C) 

~5 mm ɀ Load board 

~3 mm -  Contactor 

Load board 

Insulation 
Pogo 

towers 
Pogo 

towers ~10-15 mm ɀ insulation 
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Concept phase 
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ÅAdvantage Daughter Board: 
ïImproved thermal insulation (insulation thickness) 

ïDecoupling load board from temperature 

ïImproved temperature stability at the device 

ïEasier to integrate the thermal connection between seal plate and socket. 

ïPossible to use universal load board for different configurations 

ÅAdvantage Non Pogo Tower: 
ïShorter signal length to board ï signal integrity 

ïDirect connection to main board  

ïNo additional board (reduced interfaces) 
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Design draft 
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Feasibility study 
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Basic constraints: board surface: max. 80° C 

Soak-air contactor: ~170°C (100l/min) 

chamber: 160° C 

soak-air board: 
 ~30° (240 l / min) 

Flow rates: 
10 m/s 

Simulation without pogo pins 
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Appraisal 
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Socket  

temperatures 

Board  

temperatures 

Load board top: temp. path 

Load board bottom: temp. path 

Å High flow at load board 

necessary (240 l / min @ 30Á 

C) to reach ~80Á C 

Å Most critical area above 

contactor and air supply  

(~90Á C) 

Å High influence from load 

board soak-air to contactor: 

more cooling at load board 

needs higher contactor air 

temperature 
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Concept V1_a Geometry and Simulation 
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Concept V1_a Simulation 
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ÅSpring pin 

Temperatures: 

ïMax: 155.7Á C 

ïMin: 144.2Á C 

ïDelta: 11.5Á C 

ÅTemperature 

difference between 

contact sites on the 

air entrance and 

outlet! 
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Concept V1_b Geometry and Simulation 

ÅChange the Air 

channel geometry: 

ïIncrease the cross 

section at the last 

contact site to avoid 

the stall effect and 

reach a more 

homogeneous 

temperature 
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Concept V1_b Simulation 

ÅSpring pin 

Temperatures: 

ïMax: 155.3Á C 

ïMin: 143.3Á C 

ïDelta: 12Á C 

ÅTemperature 

difference between 

contact sites on the 

air entrance and 

outlet! 

ÅNo improvement! 
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Concept V2_a Geometry and Boundary 
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ÅChange the airflow concept: 

ïPurpose: get the same airflow on all contact sites by designing a conical 

cavity and stream thru each Contact site using a throttle 
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Concept V2_a Simulation 
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Å Spring pin Temperatures: 

ïMax: 148.4Á C 

ïMin: 128.8Á C 

ïDelta: 19.6Á C 

Å We made it worse! é? 

Å Temperature difference 

between the Pin within one 

contact site! 

Å Outer contact sites colder than 

inner contact sites 



Heating Up - Burn-in and Thermal BiTS 2018 
Session  7 Presentation 3 

March 4-7, 2018  Burn-in & Test Strategies Workshop www.bitsworkshop.org 

Concept V2_b Geometry 
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Å Change the airflow direction: 

Using the exhaust air to 

isolate the outer contact sites 

Air outlet 

Air outlet 

Air inlet 

Air inlet 

Air inlet 

Before: 

Air outlet 

Air outlet 

Air outlet 

Air inlet 

Air inlet 

Air inlet 
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Concept V2_b Simulation 
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ÅSpring pin 

Temperatures: 

ïMax: 151.8Á C 

ïMin: 141.9Á C 

ïDelta: 9.9Á C 

ÅImproved 

temperature 

spread over all 

contact sites 
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Concept V2_b Results 
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ÅContact site mapping: ÅAverage contact site temperature 

ÅSpring pin temperatures: 

ïMax: 149.0Á C 

ïMin: 146.1Á C 

ïDelta: 2.9Á C 
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Conclusion - Simulation 
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ÅSimulation results show homogenous temperature over all 

contact sites:  

ïDoes it correlate with the reality? 

ïSimulation is within +/-2Á C average per contact site 

ïWhat is the DUT reading? 

ï Is it possible to calibrate the System to the simulated values? (Power ï 

system) 

ïOne channel to control the contactor air systemé is it enough? 

ïWhere is the right position of the sensor for controlling (ĄDUT 

reading? 

ÅThe sensor need to be part of the handler temperature control loop 

ïDo we need additional sensors for monitoring? 

 

 

 

No choice, we have to try it! 
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Design and manufacturing V2_b 
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1) Contactor left 

2) Contactor middle (left) 

3) Contactor bottom right 

4) LB bottom left 

5) LB bottom right 

6) LB top middle 

7) Contactor outlet air 

8) LB top left 

Air inlet 

Air outlet 

Top view (through LB) 
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