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[Abstract]

In this paper, we describe the case of automatic test equipment development for hardware verification of stores management
computer mounted on aircraft. Recently, the required functions of aircraft have been diversified and the related technologies of
avionics equipment have developed, and the types and quantity of interfaces required for avionics equipment have increased. In
addition to the existing old stores, the stores management computer also needs to control the interface in large quantities as the
requirements for the new stores are added. For this reason, the time and manpower required for the inspection of avionic equipment are
also increasing, and if the test process of avionic equipment can be automated and unmanned, more efficient inspection system
operation will be possible. Therefore, this paper introduces the case of designing test software and test scenario to automate the
structural design contents and verification process of test equipment required for the verification of hardware function of stores

management computer.
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Fig. 1. Internal block diagram of test equipment
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Table 1. Configuration of cable
No [ Cable Description |Length Signal Configuration
1 SMC Power 3m 28V DC Power
2 SMC Signal 1 3m | Discrete, Audio, 1553B, Serial
3 SMC Signal 2 3m |28V DC Power, Discrete, Audio
4 SMC Signal 3 3m |28V DC Power, Discrete, Audio
5 SMC Signal 4 3m 28V DC Power, Discrete
6 SMC Signal 5 3m 28V DC Power, Discrete
7 | Test Equipment Power | 3 m 110/220V AC Power
Conductive Clamp Female Connector

Over Cabie Shieid
{360° of Conlact)
Bonded lo Back Shell

| Cable
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Metallic (or "RF")
Back Shell Bonded
to Connector Shell
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Enclosure Wall
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Fig. 3. Configuration of 360° grounding
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Table 2. Configuration of external interface
Signal Description | Channel Numbers Signal Specification
SMC Main Power 2 Channel 28V DC, 2A(Max)
Station Power 2 Channel 28V DC, 2A(Max)
Store Release Power 2 Channel 28V DC, 40A(Max)
MIL-STD-1553B 1 Channel RT( Remote Terminal)
Serial 2 Channel RS-422
Discrete 255 Channel Input : 138/ Output : 117
Audio 7 Channel Input :6 / Output : 1
Ethernet 1 Channel Operation Computer Interface
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Table 3. Category of test

Test Numbers| Iteration Remark
Function 1932 |1 Iteration Memory, .1553B’ BIT.(Bullt In Test),
Discrete, Audio, Etc.
. User Memory, 1553B, BIT, Discrete,
Environment| 774 Stop Audio, Etc.
User . .
EMI 4 Stop 1553B, BIT, Discrete, Audio
User Memory, 1553B, BIT, Discrete,
ESS 774 Stop Audio, Etc.
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Table 4. Protocol of test message
Description (1 Byte)

Classification

Start Byte
- Length: 4 Byte / Value: 0XxASASSASA

Packet Total Size

- Length: 1 Byte / Value: Header + Data Size
Check Sum

- Length: 1 Byte

- Value: Sum of Sequence Number to Data
Sequence Number

- Length: 1 Byte

- Value: set from test equipment

Packet Code

Header |- Length: 1 Byte / Value: Command/Response/Error

(13 Byte) Mode Code
- Length: 1 Byte / Value: Test Mode Classification

Packet

Module Code
- Length: 1Byte / Value: SMC Module Classification

Item Code
- Length: 1 Byte / Value: Test Item Classification

Test Code
- Length: 1 Byte / Value: Test Classification

Data Size
- Length: 1 Byte / Value: 1 ~255

Data

Data Length: 1 ~ 255 Byte / Value: Dependent to test
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Table 5. Configuration of data load message

Message Classification Transrplt Numbers| SA(Sub Address)
/Receive
Control message Transmit 1 30
Binary transmit message | Transmit 10 13~19, 21, 23,24
Response message Receive 1 20
Binary response message | Receive 1 21
Log message Receive 1 22
Version message Receive 1 23
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Table 6. Configuration of test component
Classification

Component Description

Input and output function test of
discrete signal
Switching function test of audio

Discrete Input/Output

Interface Audio Switching . .
input signal
1553B RT Communication function test of
Communication MIL-STD-1553B interface
Memory Read/Write Read and write function test of
Memory
Circuit Safety Critical Output Circuit functlon- t_e stat specific
condition

| Test Equipment | SMC
e

y

Reauest Discrete Input g a Check Discrete Input
Test i Status
Serial Result Response
(Normal or Abnormal)

38 7. Discrete 212 Al AlL|2|2
Fig. 7. Scenario of discrete input test

Test Result
Save and Display
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Table 7. Result of test
Test result

Test numbers Operation time

1932 Pass : 1932/ Fail : 0 23min 33sec
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