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Design and Fabrication of Test Equipment for mass production of

Automatic Test Equipment(ATE)
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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
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Table 3. Pin map comparing DIB and CSB A3} 1S 93 L2 aM oA AP AER, Ade
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Table 4. Debugging time of Existing processes
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(hour)
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DIB #2 21
SCB 20
CSB #1 25
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LSt CSB #2 23
Fig. 9. Relay control test on VME expansion card 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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Fig. 12. Process capability analysis of improved processes

Table 7. Comparative analysis of process capability
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Target time(hour) 22 7 Existing processes 0.160 1.660
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V. Conclusions
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