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Implementation of PXle platform based portable Automatic Test Equipment

to improve reliability

Hyeok-Jin Gwon*

Abstract

In this paper, we propose a development method of portable Automatic Test Equipment based on

PXle platform. Legacy VME form factor structured test equipment has limited reuse and expansion of

modules due to unapplied bus specification. In particular, these limitations can cause development

periods and costs to increase, and the reliability of environmental conditions is lacking due to

non-standard modules. The test equipment of the proposed PXle platform can use diverse COTS

modules to shorten the development period and minimize the instability between developments. The

PXle development module works with standard Xilinx FPGAs,

PXIe Windows device drivers, and

applications on standard PXle buses. The use of standard bus and COTS modules increases scalability

and reusability, enabling rapid development and excellent maintenance. Through the test, we show the

proposed test equipments can be implemented efficiently between the development processes and

proved their reliability through function tests and environmental tests.

» Keyword: Automatic Test Equipment(ATE), VME, PXle, Reliability Test

[. Introduction

Ao A W o F guE A

1l

}

il
ol

AANEE Fol8 A
o] A, 23}, AR 9 SE43EAE aelste] s
ofof g}, g a oA AREete AHEY] Life Cycle 20
| o] B A= A7) A RARSFE aLdste] A
wojo} ghrt[1]
T AlgAdH = Al@ g5 (Unit Under Test, UUT)S
Ast R Al oEE e 7S H
Hrwjofof girt [2] 7]e] el wjef Al

i’éﬂ%*c}%% f‘& il EH] ]*% &g, Aldn|e] =

01}5% 7

=

oz gE3te N 2o PXle(PCl

eXtension for Instrumentation Express) Z & A& 741] 9]

Shelf) X&°] ARg-S A ] 1]?4 AE 7} A7ALE 29 4
S-S g el Jhssith PXIe k=3

92 A 22 %ﬁoiﬁ% AAd] ol & A&
3 H’\}‘CL“"] ot

|2 gt BE

o 88 TEsa el SHHE EATE, dA, A0 7

9] W gagte] A5En §ARSTE S5l COTS LE
AHge A1z BAN G Agse, oA A A%F A
7 Fhs e,

* First Author: Hyeok-Jin Gwon, Corresponding Author: Hyeok-Jin Gwon
*Hyeok-Jin Gwon (hyeokjin.gwon@hanwha.com), Test Solution Team, Hanwha Systems Company
* Received: 2017. 06. 08, Revised: 2017. 06. 21, Accepted: 2017. 07. 11.



10 Journal of The Korea Society of Computer and Information

oleig FHE 1HFPE PXle TAZL FulE AEAIEA]
o] Agrehta = ? ‘Rl‘i‘r £ A7E ol2|3 PXle ERF] FH&

AFFHFFE(Anti Aircraft Gun Wheeled
Ho] Aaa AEE S8t
‘: VME(Versa Module Eurocard) form
f1] ¢} PXles &-8-3F FUl-8 A8
g ke Fx 7k IR
] gte}, =& TCO, ROI H|&
& AESTE 373l
gl Ao sl
3

vehicle, AAGW) A]€l#+
B Aol 2740l
factorg &-&-3t 7]

FPN _u

=
{o
4
BN

fu
N
-
S
.ﬂ
N

N
N
=2

O o
o & d
e
>
s

i)
(o
oM W~
>
o
o
i1k
>
ol
9 o2 Mu
oXx
olf
ik
Ho
oo
et
o,
oX,
tlo
N
of\
o
fui

e ol
>
e
o
R
e
-1
e
z ol
)

[l. Preliminaries
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Fig. 2. Block diagram of K9PIP ATE

K9 PIP A& VMES] 7|74 ZFS 4838192
A714 E42 VME 114S WEA ekgkrh v RE3 7
£ 7k9] Address#h?l, Datahelo < 53 =
.

1.2 PXle platform based ATE

AEHNTE NG AAEALA @ fAzE7]9] 7)
A 9 GaAE sk s BESRU tidt a7 75
grersie), ge)e] U Fig. 3% o] PXle 722 T4

3{11 olr

)

Video out

h A

LAN

PXI FRAME
5232 >] = - |
Switch (100Ch)
Analog In (143Ch]
< aod > Data Acqusition |
INTERFACEBOARD | &1 > Ethemet ]
CAN ch) i
< >{ CAN ]
6Ch)
e ey RS422/485 ]
hEln VO Dl Vo 3™ pigital/Analog InOut__|
A

4

28V output

POWER
220V

Fig. 3. Block diagram of AAGW ATE

N

National InstrumentTL«] PXle 793} AEZZ ALL3}
o] PXle & S FAEk T 247-17(]—];]]‘/] 1H_]_Oﬂ o} ;{331?_

2. Comparison and consideration factors
between VME and PXle structures
71& K9 PIP Al@7gH et 2AHEF T2 A@4ne] Algd



11

Implementation of PXle platform based portable
Automatic Test Equipment to improve reliability
BEANEE ST Ade FARol gl 7 AgHE FFoR BT e 8918 EUE JEEAS opy|gtt AR A
RS-422%4, Discrete 21284, CAN, LAN 5o] AdS ¢ Mol Hx aAANFL EAA A] 59 A R
& A&k Aol o' K9 PIP AlE7H]= VME W25 A 3 5 gl itk o]2fg oA PXle FFEES] AHE-S 7]
€3}, EDDY CPU, EUROCARD 29| /HERE 4vjS A} thy] P84S 29 & Juk /fdais 288 84208 1|
otk s AFEFUTE AP PXle EREFS & A F A2EE 74T F
ot PXle ¥5714 2913 HEE, COTS PXle B, 1
o] ERE=E ALgslit} 2.3 Scalability and reusability
VME B2 2o M= SHF AR 149 Ao <4
2.1 Development period COTS BEE& &§o] Aoy, o]o] & o7 =£0=2 VME
F2o] JPEFAIE Fig. 49 o] F7gnloh Aldnl el W Bgo]l kR AREo] Qv 3k 7] AEHe B¢
AQ A7l g Aoy, olejgt dAF 2= TR ¢ VME B29] Aleqtoks w2 o] obd Data, Address 2}
AlAe] =& A5, A ] 7 AFAE 7I7ke] o] Q1S &-83to] Write, Read 75T oE EE 08 AEES =
S Eg =] AAAA o] AlgE A Al BT ), ol HIEFAHCRE COTS B89 ARgo] A< 57}33}
T AAA Ak ofeldh o2 whE F@ A& tigo] 7F qlvh s AEFUTE AE o] EHES PXle 114
s¢ AAZE H83) PCle W2 14& 7|t & 3 &7, Ao 4 537} E_HL
e BE A FEA AfE, AREIL SlTh fﬂxﬁ B 25
UUT development process AAolE= 1,50070 o]4+e] PXle A|Eo] A5 o] Qi) o3k
g wee 2719 Zpole AT AAREASE L F PXle % % il
L e Bl =1 I
ATE development process 2.4 Cost savings with TCO and ROl cost models
=" Z9F e 0@ /AT F2498(Total Cost of
Préhe:“\"grrw+ ;2?;1 +Ma”“’a(t“’”““t+Mr:§§f'm+ Opstationl +5\tza:t?oay:d Ownership, TCO)# A&7 345 [Return  On
, Investment, ROD9| B]- &Rz A5 4= qit}, TCO+= &5
Fig. 4. Comparison of development period
AE AAR Ffstar At 2ad Hli’@% AolF7] &
VME 7]kl A PXle 7|ubo 2 o] ZapEmAe pCRe A7, & EFAE sl fAehe 1o F HlES £
04, AEAZS ARARLE 29 5 ek VME Aol 1P ROKE Al Aol et s-83 hehiv, A=
RE pERCE 77} 7HH1—5]_0:] A gsjora. o] Ao = 71 dEE 7ke T A, FA A, Wed a5 Ae s
£ REE MY, PCBAIZ, PCBZY 5 B wiE Axm, A8 £ AAES vebdn. PXle COTS 2&e A
7} eAllebeh TRk Human Error.910] ¥ha 4= glh, Az & AL AR 3 wlgS A3 5 glon] o= TCO9 &
Mo PCB REHEO EF7} WosE Agws) shetyn 18] &(Total Installed Cost, TIC)S #AA|Zt}.
SN v go] TakEA o2 SUeTh[6]
PXle ZHEZL COTS REF E40lEHo| A2 93l #)z Table 1. Comparison of development cost
A S G R e BE A2 [ T oo | e |
gtdoe] 7hssith Hibek QlEHojrt 8 | wf, o]ejgt Vel Cost 1 500,000
e MEAAA dAA S A S FH, WAl W | o Artwork 8,000,000 | 04 000
3 2% he-S 7HsEHAl stk Assomblmspostion | 2:000,000
2.2 Environmental conditions BEAREEZ e A9 VME REZ AZes 499
CPAA LT FAE ARSI AL AN pyre coTs mES AgSHE A9 W@ W
T Fslor st} AEFUTE AU v 1t 4,600,00090] T3 xpelo] wAEN, VME 259 A%to] =
'MIL-PRF-28800F" Class3= 7IE 0.2 AAME HANL S A gz 20008 go) 9o 2718,
A Bz a8 ROIZWNA PXle BES| 4L 7FEF0ES A0,
RS Wehn IC A = AME AR pye mge) wgwa A BUS AECE NS YA b
B AR AL gy uwge Hase 5 Qo w0 B ANDEL 2E
FASAAE AR WAF R0 2 g myon YA sbsa oz AR dge 1A 5
B R FE wo sy 0 2881 bsd ARRIE O B AR

& A oleld =
ofal Thokat Betasrt AHolgleh

7128] A
st} agla 235 st=golrt g



12 Journal of The Korea Society of Computer and Information

7%k} W o T

r,
g‘L
i
N
o
=
=

[Il. Design of AAGW ATE

1. PXle frame configuration

2HE U E AT UFE PXle AjASF HEED], B
EERE 745 otk PXle AAlE= ) 8719 BRES 483
4= 9)= National Instrumentite] PXle-1078°]9 PXI, PXle,
cPCI, cPCles} 74 0] &3tEt}, ZAEZ 2= PXle-88200] A
25901 A= Windows70] F-&51ct PXle COTS
259 FHY EA2 Table 29 Zth
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V. Implementation and Experiment

1. Implementation of AAGW ATE
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2. Function test
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Table 3. Environmental requirements

Test Type Test Condition Related Standards
Operation . .
0C~ 50C
Temperature MIL-28800F Class3
Storage 350G~ 63C Method 4.5.5.1.1.1
Temperature
, . MIL-28800F Class3
Vibration Random 5-500Hz Method 4 553 1 1
. MIL-28800F Class3
Drop 46cm, 10 times Method 4.5.5.4.2
Z5A32 MIL-28800F2] Class3ol w2} 5~500Hz9]

Fig. 13. Vibration Test
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