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Verification for the design limit margin of the power device
using the HALT reliability test

YuShin Chang®

Abstract

The verification for the design limit margin of the power device for the information communication and
surveillance systems using HALT(Highly Accelerated Life Test) reliability test is described. The HALT

reliability test performs with a step stress method which change condition until the marginal step in a design

and development phase. The HALT test methods are the low temperature(cold) step stress test, the high

temperature(hot) step stress test, the thermal shock cyclic stess test, and the high temperature destruct

limitthot DL) step stress test. The power device is checked the operating performance during the test.

In this paper, the HALT was performed to find out the design limit margin of the power device.

» Keyword: HALT(Highly Accelerated Life Test), Reliability test, Power device, Design limit margin
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[I. Preliminaries

1. HALT Reliability test
1.1 Introduction of the Test
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Fig. 1. HALT Stress

1.2 Methods of the Test
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[1l. The Proposed Scheme

1. HALT Reliability Test Condition Setup
1.1 Conditions of the Test
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Fig. 2. HALT Stress setup

2. HALT Reliability Test and Results
2.1 Contents of the Test
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HALT 3t

£8 426V, +5V , +3.3V

HALT Test Block Diagram
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Fig. 4. HALT Test Configuration

Table 1. Test Equipment

Item Serial Number EA
DC Power Supply 62024P 2
Electric Load 6360-80-60 2
Thermo sensor device LR8400-20 1
DMM Fluke 177 1
Jig and cables - 1
2.2 Configuration of the Power Device
AR AT IRl AgA e ARl T EE A
283 DCHY(@8Y, 5V, 3.3V)& Hul/HA Fstxz, 94
o 2 FHASH AR Ttk Aow 4 ve 1d

Fig.5¢} 2t}

Fig. 5. Power device

2.3 Cold Step Stress Test
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Cold Step Stress Test
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Fig. 6. Cold Step Test Condition
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2.4 Hot Step Stress Test
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HOT Step Stress Test
End Temp.
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Fig. 9. Hot Step Test Condition
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2.5 Thermal Shock Cyclic Stress Test
d54 Alg 27L& a9 Fig129F o
Temp.)olA 3’490%=(Max Temp.)7H] 543
=t} (2% WS (Temp. Rate) : 60C/min
7)(Cycles) & 714 Fe|2 Aldgic}. 254

=
(Dwell Time)< 10%2.2 3t}

.

33}60E(Mm
L=
olu) 5—r

#4 Az

Raoid Theml Step Stess Test
NarTemp.

R Themal
A

HinTemp.

llawTemy LS

0l (s Soyeks

Dnel T i [yl

AYC/min

RanpRae

12. Thermal Shock Cyclic Test Condition

Fig.

Tremgn. € — V. G

g=
(s
L
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Fig. 14. Thermal Shock Test Result(Operating GUI)

2.6 Hot DL Step Stress Test

I2DL(Destruct Limit) A8 ZAL 1§ Fig.159} #o]
474505 (Start Temp.)oIA Al&tste] o/ H(E)o] 2 uf
7] 10% ©)(Temp )& AT FEZ 255 Foln Alge
oh, @A 2% 4 AZHDwell Time) 102202 3},

HOT Destruct Limit Step Stress Test
End Temg.
+Temp.
Dwell Time
Start Temp.
Hot Step Stress Test
Hot Step

Start Temp. 50°C

End Temp. DL{Destruct Limit)
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-/+ Temp. +10

Fig. 15. Hot DL Step Test Condition
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Fig. 17. Hot DL Step Test Result(Operating GUI)

2.7 Summary of the HALT Test Results
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Table 2. Test Results

Item Results
Cold Test (10C ~ -607C)
Hot Test (20C ~ 90C)

Thermal Shock Test (-60C ~ 90T,
5 cycles)

Normal (Pass)

Normal (Pass)

Normal (Pass)

Normal (Pass) : ~ 120 C

Hot Destruct Limit Test (50 C ~ DL) Fault : @ 130 C

[V. Conclusions
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