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UHPBI, Ultra High Power Burn-in 

• Background 

• Challenges 

• Socket Design 
– Thermal Simulation 

– Testing Data - I 

– Testing Data – II 

• UHPBI Oven Solution 

• Burn-in board Solution 

• Roadmap 
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Background 

Customer request what the solution could get more cost 

effective & more available for mass-production on a very big 

power consumption device 
 

• AI structure & applications 

• Data, Cloud center and Super computer 

• Motion capture, Automotive & Security system 
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Challenges 

Material, Life time, Mass Production, & Cost are all in high 

threshold 

• How to improve heat sink thermal limitation better?  

• High volume loading require fast load / un-load operation 

• Difficult hardware maintenance during mass-production  

• Good heat-dissipation for Printed Circuit Board (PCB) and 

Socket 

• Thermal Interface Material (TIM) selection, innovation, etc. 
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DOE-A 

signal testing 

Supply voltages 

Current measurements 

Temperature (Tj & Tc) 

Prevent Die crack UHPBI (Ultra High Power Burn-in) 

DOE-B 

Witness mark 

Scratch(10 insertions) 

Warpage 

Type-A Type-B Type-C 

Rotate design ○ ◎ △ 

Stopper design ○ △ △ 

Temperature (Tj & Tc) ◎ ○ ◎ 

Thermal control ◎ ○ ◎ 

Good Normal Bad 

◎ ○ △ 

Socket Design 
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Thermal Simulation – Chip Info 
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Thermal Simulation 
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T case 

T junction 
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Testing Data - I 

UHPBI (Ultra High Power Burn-in) 9 

(‘C) T-junction 

Per 

sec 

Per 

sec 

V1_1.125V 

Tj(‘C) Tc(‘C) 
JTAG_V1 

current 

MBIST_V1 

current 

CLK_V1 

current 

135 122.7 433.4A 440.3A 438.3 

(A) V1 current 

433.4A 440.3A 

JTAG MBIST CLK 

438.3A 
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Testing Data - II 
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Type-A Type-A* 

Device TC JTAG MBIST CLK TC JTAG MBIST CLK 

#80 116.1 464.5 473.5 466.3 

#57 122.7 433.4 440.3 438.3 115.9 439.7 446.7 440.7 

#26 115.3 232.5 235.6 232.4 112.2 227.3 230.4 229.5 

#30 115.1 218.0 219.0 217.9 113.4 220.7 224.5 223.2 

#Type-A* to improve thermal performance in between device & heat sink 

#Type-A* heat sink could handle 540~watt, close to simulation 

#IC 
IDDQ (A)  SPEEDO  

Tj(℃) Tc(℃) 
V1 Total power 

(W) 
Ratio Remark 

0.725v/85C 0.725v/85C (A) (W) 

#80 139.90 2171.64 135 118.8 473.3 532.5 541.4 3.38 Type-A*, work well 

#57 155.50 2097.00 135 122 434.0 488.3 496.8 2.79 Mbist pattern fail 

#30 58.16 2014.88 135 115 223.5 251.4 257.5 3.84   

#26 61.70 2057.24 135 115 234.6 263.9 270.4 3.80   

B/I condition: 

V1 V2 V3 V4 V5 

1.125V 1.1V 1.485V 1.98V 2.5V 

(A) (W) (A) (W) (A) (W) (A) (W) (A) (W) 

473.3 532.5 3.6 4.0 3.0 4.4 0.2 0.4 0.1 0.2 

434.0 488.3 3.2 3.5 3.0 4.4 0.2 0.4 0.1 0.3 

223.5 251.4 1.7 1.9 2.5 3.6 0.2 0.3 0.1 0.3 

234.6 263.9 1.9 2.1 2.6 3.8 0.2 0.4 0.1 0.3 
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UHPBI Oven Solution 
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Front view 

Back view 

HP600-20(Z) 
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UHPBI Oven Solution 
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HP600-20(Z) specification 

Board size : 450 x 570 x 1.6~3.2mm 

Capacity :  

 HP600:   20 slots / 2 chambers / 320 Duts (31x31mm) 

                     (Wide power consumption => 1 watt ~ 500 watt) 
 

Vector Memory Depth : 2M / 16M 

            (Depth per channel ; optional VG module) 
 

Main power : AC 208V, 3 Phase 

Chamber temperature = Ambient temperature 

Control system 

PC compatible : Windows series 
 

Direct exhaust system 

  Direct cooling power, board, heat sink 

Air flow 

Hot Air Exhaust 

Burn in board 

FAN FAN FAN FAN 
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Burn-in Board Solution 
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Standard  

O/T Socket 

B/I System 

Regular burn-in system High power burn-in system  

Monitor & Protect to individual DUT 

B/I System 

Control Module 

12V 

Input 

48V 

Input 
Thermal Heat sink 

Socket 

[Heater, Sensor, Fan] 

Power Module 
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Burn-in Board Solution 

UHPBI (Ultra High Power Burn-in) 14 

 Standard O/T socket 

 Customized H/S 

 Individual thermal module 

 Individual control module 

 Individual DC converter  
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High Power Burn-In Roadmap 

15 

UHPBI 

 

KYE700-32           HP600-16 => HP600-20 => HP600-20Z  

 

 

 

 
 

DUT max power consumption : 

< 20Watt              1~500Watt 
-HP600-20Z 

-VOH x 6sets 

-PG memory 16M 

-Thermal control  

 300W evaluation 

-Thermal control  

 500W evaluation 

-PG memory depth 32M 

-Thermal control  

 700W evaluation 

-Up to 16 DPS 

-180 channels 

UHPBI (Ultra High Power Burn-in) 




