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Abstract

In this paper, we proposed the test equipment that can perform separate performance tests to

mass-produce the Automatic Test Equipment. Until now, the performance test of the ATE has been

performed after it has been assembled perfectly. It is possible to perform the performance test only

when the external device manufacturing and setting of measurement resources and the internal wiring

work have been completed. So we have been studying test equipment that separately tested the

switching devices that played a key role in the performance of the ATE. To build the test equipment,

we reviewed the circuit card assemblies that make up the switching devices. We designed a test

equipment that satisfies the performance test and apply the completed test equipment to the actual

production process to analyze whether it was effective in improving the time and workability of the

performance test. The test equipment has the advantage that it can be used universally in the mass

production process of ATE with the same type of switching device.
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Fig. 1. Debugging time of switching device
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[I. Preliminaries

1. Unit Under Test
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Fig. 2. Switching device block diagram
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2. Test method of UUT
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Table 1. Test items by circuit card assembly

Circuit card assembly Test items
TCP/IP Test
CPLD Test

Switching Control :

Board (SCB) DMM Measure Matrix Test
Relay Control Test
Measurement resources Path Test
Highway Contact Relay Test

Channel Switchng )

Board (CSB) Switch channel Short Test

Channel continuity Test
FPGA function Test
Channel Write & Read Test

Digital Interface Board

(DIB)

Channel Loopback Test
Optional Interface | Ring signal ON/OFF Test
Board (OIB) Termination resistance Test
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1. Hardware structure
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Fig. 3. Circuit card test equipment block diagram
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Table 2. Required reference circuit card assembly

Unit under test Feulied] Ueiisisios Explanation
Board
SCB CSB, DIB External path Test
CSB SCB Control
DIB SCB Control
Control,
OB SCB, CSB Output Test

S1 S2 S3 S4 S5

Addr[31..0]
Data[31..0]
Control(4)

GA=1 GA=3 GA=4 GA=6 GA=9
GA[3..0]

SysReset
SysClock
Sync[8..1]
Mea(4..1]
Spare[2..1]

SCB DIB DIB/CSB CSB OIB

Fig. 4. Functional block diagram of mother board
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Fig. 5. Loopback test cable



4 Journal of The Korea Society of Computer and Information

Table 3. Pin map comparing DIB and CSB A3} 1S 93 L2 aM oA AP AER, Ade
- OB o s DB e 5 "R A[gAnge 379os RIS AFuEE
1 UCH1 UCH32 1 UCH49 UCH85 Aei= Ef] ge9 ESoA 3a2ste 2YAE HEsia
2 UCH2 UCH30 2 UCHs0 UCHs7 A e A FUES A 98-S ol JhdE A
3 UCH3 UCH29 8 UCHST UCH68 = AUAE el 2 AAYES Jdsta, dA =
T e e e T IR IS DI e R L B I S LR
7 UCH7 UCH47 7 UCHS55 UCH87 ol gjgk AR AldeET SAA g e AlQAT gRlo]
8 UCHS UCH46 8 UCHS56 UCHB86 I EE s
9 UCH9 UCH45 9 UCH57 UCH85
10 | UCH10 UCH44 | 10 UCH58 UCH84
11 UCHTT UCH43 | 11 UCHS59 UCHS83 :

12 UCH12 UCH42 12 UCH60 UCH82 31 1.
13 | UCH13 UCH41 13 UCHS61 UCHS81 !
14 | UCH14 UCH9 14 UCH62 UCH49 !
15 | UCH15 UCHIO | 15 UCH63 UCHS0 i
16 | UCH16 UCH11 16 UCH64 UCH51 i
17 | ucH17 UcHI2 | 17 UCH65 UCH52 T sletion part
18 | UCHI8 UCH13 | 18 UCH®66 UCHS3  ——
i A58 MO} BE (SCB)
19 | UCHI9 UCH14 | 19 UCH67 UCHS54 :
20 | UCH20 UCHI5 | 20 UCH®68 UCHS5 ;
21 UCH21 UCH16 | 21 UCH®69 UCHS6
43 | UCH22 UCH31 43 UCH70 UCH®66
45 | UCH23 UCH28 | 45 UCH71 UCH69
47 | UCH24 UCH26 | 47 UCH72 UCH72
57 | UCH45 UCH21 57 UCH93 UCH76 o
59 | UCH46 UCH22 | 59 UCH94 UCH75 2
61 UCH47 UCH23 | 61 UCH95 UCH74
63 | UCH48 UCH24 | 63 UCH96 UCH73 oA
85 | UCH25 UCH40 | 85 UCH73 UCH96 %
86 UCH26 UCH39 86 UCH74 UCHY5 Hsle] 327te 2YAE VMESATI=o] A2
87 | UCH27 UCH3s | 87 UCH75 UCH94 Ao 28] Dol ONOFF EAAZIT, Ul E el Le
88 | UCH28 UCH37 | 88 UCH76 UCH93 o] o] me 1A AU =A5io] Bo] o) E Aejolo]
89 | UCH29 UCH36 | 89 UCH77 UCH92 il = B
90 | UCH30 UCH35 | 90 UCH78 UCH91 gk A5 A1 Aol ThsetEs skGith
91 UCH31 UCH34 | o1 UCH79 UCH90
92 | ucHs2 UCH33 | 92 UCH80 UCH89 3. Implementation
93 | UCH33 UCH17 | 93 UCHS1 UCHB80
94 | UCH34 UCH18 | 94 UCH82 UCH79
95 | UCH35 UCH19 | 95 UCHS83 UCH78
96 | UCH36 UCH20 | 96 UCH84 UCH77
97 | uCHa7 UCHT 97 UCH85 UCHS7
98 | UCH38 UCH2 98 UCH86 UCH58
99 | UCH39 UCH3 99 UCH87 UCH59
100 | UCH40 UCH4 | 100 | UCH88 UCHS60
101 | UCH41 UCH5 | 101 | UCH89 UCHS61
102 | UCH42 UCH6 | 102 | UCH90 UCH62
103 | UCH43 UCH7 | 103 | UCHot UCH63
104 | UCH44 UCH8 | 104 | UGCH92 UCH864

VME

2. Control program design

Ao} T2

Chet

< 3=ItE A1F719 Ao,

A 5,

El Pgteg FAste] Bt
ZYA|e] B-F &9 A= Tk

A

Fig. 7. External shape of Test equipment

AA 2 AR ghag Rk @719 YA Fig. 79 2
t} 32 te 2R 2 AR A el &2 FEo gUe
Agstal LANXES DMMEES BA|7|9wte] 14o] §o



Design and Fabrication of Test Equipment for

mass production of Automatic Test Equipment(ATE) 5

g B g2ste A9 B
2 ot AR HE 9 oo
YAE Agasth. BAVIRS Fal gt
= 5V, 12V, 15V, 48V DCAY ] AJH] &
A s AB71 2 4ol LEDS A3

& AAAE ATE A7) 9% Aol Ze] Al
9}3 A4 4L Fig. 8JJr 2t} Fig. 89 (a)& SCBol| 23y

o

shes; shel wlAs §717
A R 377t g
o 8H ]_

2= &
B

2o lo

ol 3= Hello] w2 s A% AldAlelE 4ol Fig. 8
ol (b)i= 9% HAMRCV)E A ﬁaQL 2ol i Fzu A
3ol A4 Aotk ATERA o &g dejol A ek 2
AR g} Fdd =50 s Aldol 7hestslal, Al o

Al 27k= ZHA] 45 il Table 1614 AIAIE 5 Al
B wkele dats sl ¢ A3l

PR AN

Fig. 8. (a) Relay Control Test (b) Loopback Test

2= 29
& Fig. 99 o] AA4<l %Xéol 7}%6‘}ﬂr. X1]°1 Z2 e
A Aol Hello] e Algel WE =
defole] Meet 54 94, 5
e sl=rte 2HAE VME SHd7k=o
el S5 "ol 4HE ‘S
of wel gALHE S 2 7ol 7Fssit
oj9f &2 APE Hzx A% HAel WY =
T A 29 =l EHfz} WAL 7Fs sl st 32
ste = =

/] /OFF 521-

Fig. 9. Relay control test on VME expansion card

FrIte AjE7|e] Bk 9 ol #ogS Sualy] e
Fig. 109} o] At Aol A&t 2 452 A7)

o DAl Ui E A BEL golakl BTk 7
Aolz ojio] A2HE W o 5A elolsh 2 Bl
cI%ol A5l 2= AN R e F
s @

Fig. 10. Rugged case for Test
equipment

V. Results analysis
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Table 4. Debugging time of Existing processes

Biisiie: UuUT Debugging time
(hour)
SCB 16
CSB #1 24
FEx- CSB #2 22
DIB 23
CSB #1 18
CSB #2 22
aof CSB #3 21
DIB #1 20
DIB #2 21
SCB 20
CSB #1 25
KUH CSB #2 24
DIB #1 23
DIB #2 23
SCB 18
CSB #1 22
LsT CSB #2 23
DIB 24
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Table 5. Debugging time of Improved processes

Blieflee UuT Debugging time

(hour)

SCB #1 5.6

SCB #2 5.7

SCB #3 3.9

CSB #1 3.5

CSB #2 4.5

TICN CSB #3 3.9

CSB #4 6.0

DIB #1 5.5

DIB #2 4.4

DIB #3 4.9

DIB #4 5.2
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Table 6. Test results for each process
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Fig. 11. Process capability analysis of existing processes
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Table 7. Comparative analysis of process capability

) Existing Improved
Variables
processes processes Processes Zrr Zgr
Target time(hour) 22 7 Existing processes 0.160 1.660
Unit 18 11 Improved processes 2.580 4.080
Defects 11 0
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V. Conclusions
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