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A study on Automatic field Test Equipment with improved maintenance and

environmental reliability

Seok-Min Lee*

Abstract

In this paper, I purpose one of the development methods for portable Automatic field Test
Equipment(ATE) with VME form factor. Almost portable ATE have not used to standards form factor

and they are connected by mechanical non-rigid general connectors and wire harnesses among the

components. Furthermore, it is hard to reuse developed board. So, it decreases to reusability of

developed board and it is hard to maintenance of ATE. Even those things have weakness for
vibration and drop test especially in portable ATE. The XK9A1 ATE using VME form factor has

environmental reliability through vibration, drop, temperature test. It consists of 5 developed board

called the control board, the wire & wireless communication board, the power supply board, the load

board and the mother board. It is connected by two wire harnesses between mother board and

extern circular connectors. The control board send the data and address to other board though each

16-bit data and 20-bit address line. You can develop the function board what you want to using

those data & address line when it comes to needing other function board.

» Keyword: VME, VME form factor, Automatic field Test Equipment
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[I. Preliminaries
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Fig. 1. UUT test method with portable ATE
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1. TAS-815K ATE
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Fig. 2. TAS-815K ATE
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Fig. 3. Block diagram on TAS-815K ATE

2. CAS-LRF ATE
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Fig. 5. Block diagram on CAS-LRF ATE

3. XK9A1 ATE
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Fig. 7. Block diagram on XK9A1 ATE

4, Compare ATEs
4.1 Compare operating environmental requirements
opdAuI el a7 xde A et B 83
t27] witoll AR R YA o)t Sl ATl s
74 27%1S Table 19 Yepsich

Table 1. Environmental requirements

PROJECT ENVIRONMENTAL REQUIREMENTS
temperature : 2310 C
TAS-815K ATE humidity @ 50+30%

power requirement : 100VAC ~ 240VAC

temperature : 2510 C

humidity : 50+30%

atmosphere : 725(+50, -75) mmHg

power requirement : 220+13V AC,
60+0.2Hz

CAS-LRF ATE

-40C ~ 70T
0C ~ 50T

storeage temperature :

XK9A1 ATE ) .
operating temperature :
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4.2 Compare maintenance
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Table 2. Compare maintenance

ATE TAS-815K CAS-LRF XK9A1
FIGURE ATE ATE ATE
Dissolution & HARD NORMAL EASY
construction
Hardware
) HARD NORMAL EASY
debugging
Causing failure HARD NORMAL EASY
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4.2.4 XK9A1 ATE
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[Il. Design of XK9A1 ATE

1. Background of XK9A1 ATE design
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2. Board design

2.1 The control board
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Fig. 8. Block diagram on the control board
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2.3 The load board
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Fig. 10. Block diagram on the wire&wireless communication board
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The wire&wireless
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2.4 The power supply board
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Fig. 14. Block diagram on the power supply board
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Fig. 15. The power supply board

3. Linux application design

EDDYell {2 = 2li2 of&2]7]o]dS lemon IDEC]
A 7ierit). lemonIDEY: SYSTEMBASE jikoll A Al g38h=
Eclipse 7]4ke] QlHt]= AXEgo] E3 /3 340},

STX Number uuT ltem |Sub-ltem| Data LRC EOT
(lbyte) | (1byte) | (1byte) | (1byte) | (1byte | (n byte) | (1byte) | (1byte)
Fig. 16. XK9A1 ATE Data frame structure

Table 3. Contents on data frame structure
SIZE
SYMBOL CONTENTS VALUE (BYTE)
STX Start of Text OXFF 1
NUMBER Data lengh DIGIT 1
uuT UUT name DIGIT 1
ITEM ITEM of UUT DIGIT 1
S-ITEM Sub-ltem of ITEM DIGIT 1
DATA DO ~ Dn HEXA n
LRC Long|tgd|nal Redundancy HEXA ’
Checking
EOT End Of Transmission OXFE 1

o] o2 Ao)A Y] &= AoJFR|9} FA|oF 3] 2FtE]
CPU 7t RS-232 BAlS Fa] A2 ARE 3 ¥7] 93t

FP Aol doltt. AJgAn] €59 A|o] g7} RS-232 A%
FAoIN- S R7 =] WEHE T i HH S w4
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4. Linux driver design
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ICE = Hujrzre] 223 timing diagramS 213 5 10ns
o] AIZHA mlAS #HA], HEo] obgAel B2k 7u|gly] wji
oty nWE %% nRE 2157} Lowdd #l, 3|9 data/address”}
7} BEd AdE o] FPGAE F3) ICE Alojdth
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Fig. 17. Waveform on nWE/nRE & nCS

V. Environment Test

1. XK9A1 Environment test

TR} IC 5 AARFS] W] me} A2 5L 42335} 4
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S
th[8] XK9A1 A|g7gu|e) 37484371 MIL-PRF-28800F
o] Class39 Z&(Vibration), Y3HTransit drop), <%
(Temperature) A& WHE3k= Zlolth X9AL opd Al g 4u] =
AE NG, dat A 283 % AJE o] 5o S 2 &
AR THAE AAste] TS w39t Table 42 XK9AL
oFAA| AR 9 SAAE FAo|t)

giA
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Table 4. XK9A1 ATE Environmental requirement

TEST TYPE TEST CONDITION
Operation Temperature | 0C ~ 50C
Storage Temperature -40C ~ 70T
Test axis : X,Y,Z “.v‘».‘;“m;»,-wm"“
Vibration Test time per each axis : 10min - .

Test freq : 5~500Hz

Plywood thickness : 5.08cm
Drop height : 46cm
Number of impacts : 6 faces and
4 bottom comers

Transit Drop

Fig. 20. Y—axis vibration test graph

1.1 Transit drop test
e o] 20l Au)7} Fzbo] Ho] 9ormE 46cme] Eo)d
A 5.08cme] gtoll Hrek A7 Fwe 2AYE vt 90

AR 670 9] W 47 0] Aol Zhzh 1A Hekek ol
Wi i m‘w

&

<

SOLAAL 2 B SAIEES At et A d A& A
BAY A B SAE NG A3 s B,
Fig 18% 43t A g2 28PH Apzlolct,
Fig. 21. Z-axis vibration test graph
1.3 Temperature test
& AL Fig 229 oA Y ZEAAZ APPch 2%
WS B 10~5C oz A4k £EAF ¥ 9%
A RANEA D SRS AN G AT e wEEY
th. Fig 22¢] saev 2 3AE 24 A5dniet 248534
AA 3.
Class 3 Sample Temperature Testing Profile (including arid climate test)
Fig. 18. Picture on Drop test 2; T
1.2 Randon vibration test 3
MIL-PRF-28800F¢] Class3e] 402 Al@d), X%, Y i : :
Z 18)a 739 10% %9 5~500Hz9] #3952 A%S F g g
5, Sl B BAEAES B6 Adgne) g 452
laigleh. s A F AR BASAA D Fehr) g —
& A3 A% e BEst Fig 19-21% AEAY 2 ] on T
3 e zold} Fig. 22. Temperature test profile

V. Conclusions
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Fig. 19. X—axis vibration test graph
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