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DUT Temperature Physics
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Formula to maintain die 

temperature inside the 

DUT at set temperature 

(no drift after contacting): 

DUT

PContact

PDissipation

PController

Jdie

Energy transferred 

from handler into DUT

Energy loss through 

contactor

Pcontroller =   Pcontact - PDissipation

Energy removed by 

power dissipation from 

DUT 

Are New Temperature Test Strategies Needed? Meeting Performance and Cost Requirements 

of Today’s Applications



Spanning the Socket Rainbow- Test Socket ApplicationsBiTS 2015
Session  2 Presentation 4

March 15-18, 2015Burn-in & Test Strategies Workshop www.bitsworkshop.org

Thermal Control Concepts
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PTC = Passive Thermal Control

ATC =  Active Thermal Control

Jcontrol
JdieJbody =Jheat sink PATE

PTC

ATC

Heat sink

DUT
DIE

1
2
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Thermal Control Landscape
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e.g. Processors
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 Passive TC

PTC technolgies:

• Heat Sink

• Leadbacker

• Socket Heating
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50 W

Devices with

Moderate Energy

Consumption

e.g. graphical & com. devices

 ~30 to 80W Power Dissipation

 Handler add on techologies

supporting typ. only x4//

 Low Power ATC
ATC technologies: coolants

(water or others)

Devices with

Moderate Energy

Consumption

e.g. graphical & com. devices

 ~30 to 80W Power Dissipation

 Handler add on

techologies supporting

typ. only x4//

Low Power ATC
ATC technologies: 

coolants (water or others)

NEW 

REQUIREMENT:

 x16//
 ATC up to 50W

ATC techn.: Air
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Example for successful PTC

• Key enabler:
– Site specific temperature control architecture

– Temperature maintained at every state

– Kit specific setup calibration

– DUT with little power consumption

• QFN 7x7  x16// Setup  @ MT9510
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• Min. one air controle nozzle 

for convective heating / cooling 

per plunger to maintain 

temperature of the DUT and the 

socket

• If no device is under test, 

controlled air will keep socket 

and pogo pins on temperature

Are New Temperature Test Strategies Needed? Meeting Performance and Cost Requirements 

of Today’s Applications



Spanning the Socket Rainbow- Test Socket ApplicationsBiTS 2015
Session  2 Presentation 4

March 15-18, 2015Burn-in & Test Strategies Workshop www.bitsworkshop.org

• MT9510 - QFN7x7 x16 sites @ -45°C & 135°C

• Test site

stability during

long test times

within

+/- 2°C spec
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PTC Limitation vs ATC Capability
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Power consumption at electric test will require power 

dissipation at longer test times to maintain DUT temperature
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Modular ATC Approach

• MT2168 P&P handler + ATC
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ATC CUH 

for x16//
(Contact Unit Holder)

MT2168 P&P

Heater per 

site

ATC Sensor routed via 

leadbacker to the socket
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ATC Example @ 125°C (w/o chiller)
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• ATC setup with mock-up device to emulate

different 

power 

scenario
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Temp. Accuracy Example with ATC

Test-Case  

MT2168   BGA745/12x12    12 sites

10January 28, 2015

0     2                                   12                                   24       sec

Up to

16-site
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Cold for Characterisation via ATC

• MT2168 Amb / AH handler + ATC + Chiller =

Tri-temp P&P handler

for device characterisation
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Heater per 

site

External cold dry air

(e.g. from any 3rd party chiller)

ATC CUH 

for up to x16//MT2168 Amb / AH
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MT2168 Cold for Characterisation

• MT2168 AH + ATC + External Chiller

• BGA745/12x12  @  -40 °C
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MT2168 Cold for Characterisation
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• MT2168 AH + ATC + External Chiller

• BGA745/12x12  @  -60 °C
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Summary

New Temperature Test Strategy offered via 

a) Modular x16// ATC up to 50W

b) Cold for Characterisation

Benefits:
1. x16// ATC Test  Cost of Test ↓

2. Robust design  OEE ↑
Air supply versus coolant

 Lower complexity & easier maintenance

3. Modular field upgradeable technology ROI ↑

4. Cold for Characterisation Cost of Test ↓

= Tri-temp test at Amb. & AH Handlers

= supporting cost requirement of AH markets

that still require cold characterisation
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