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In this paper, we proposed verification methods to prove the effectiveness of

automatic test equipment (ATE) for weapon systems. Since the test results from the unproven
ATE is not reliable and its use is limited as objective data, it is essential to verify the test
equipment in order to guarantee the quality level of the unit under test (UUT). Through the
suggested methods, it is applied to the ATE of the tactical information communications network

(TICN) system to confirm the verification results and to describe the validation results.

Keywords: Automatic test equipment (ATE), Validation method, Tactical information communications

network (TICN)
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BEAANA  (Tactical Information Communications
Network:  TICN)e|]  FAAQD  H&o]EFAA
(Tactical Mobile Communication System: TMCS)2]
A E e abF85%7] (Tactical Access Unit:
TAU)S} Aeth7|swEy| (Tactical
Multi-Functional Terminal: TMFT), 7|17+ 3k
& AACl A~8Y FAAEAA (Low Capacity
Trunk Radio: LCTRS)9] ATE “gv] Al 7kA& A4
ato] 7t AsA @AY 24 FEads dEedt

(Park and Hwang, 2010; Son et al., 2012).
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2.1 TAU Al & 2|
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A TAU 152 #d 74 F4A,
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TAU #A-sA1940 &= DC A9337], Az
A7), ANz A 7)9F WCT (Wireless Calibration
and Functional Test Tool), GCT, TAU %A
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AES} AS7] Hor FAE TAU 2AHsA
v A& Fig. 13 2ok
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Fig. 4 LCTRS ATE
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Table 1 LCTRS ATE Rack

LCTRS Test Equipment Rack

Signal Analyzer 1
Signal Analyzer 2
Switch Matrix
Signal Generator
Digital Multimeter
Multi-Ethernet Tester
Switching Hub #1
Switching Hub #2
DC Power Supply #2
DC Power Supply #1
AC Power Supply

DC Power Supply #2 Antenna, GPS

Switching Hub #2

Signal Analyzer #1

Signal Analyzer #2

Signal Generator #2

5bb b

DC Power Supply #1 Multi-Ethernet Tester 3 LT m
AC Power Supply

S —E
Digital Multimeter

R

Switching Hub #1

Fig. 5 LCTRS ATE Connection Diagram
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277E weelie A F A2 A Source Xodeel 3 HWrdd 2fiE =3
o AE 00 ms “olat’® AAHol o,
Table 2 Validation of Test Items
uuT Test items Requirements to check Verification items Results
TAU Maximum Power Consumption Judgement condition Test report Match
TAU Frequency Accuracy Judgement condition Test report Match
TAU Occupied Bandwidth Judgement condition Test report Match
TAU Maximum Tx Power Judgement condition Test report Match
QPSK1/2
QPSK3/4
TAU Tx EVM 16QAML/2 Test report Match
16QAM3/4
TAU Rx Maximum Tolerable Signal PER (at QPSK 3/4) Test report Match
TMFT Leakage Judgement condition Test report Match
TMFT Current Consumption . Sleep mode Test report Match
Voice Calling mode
mWIMAX Tx Constellation QPSK1/2
TMET Error 16QAM1/2 Test report Match
TMET mWiMAX TRP For each FA Test report Match
TMFT mWIMAX TIS For each FA Test report Match
LCTRS Transmission delay Judgement condition ATE SW Source code | Mismatch
. . CINR / PER
LCTRS Link Quality RSST ATE SW Source code| Match
* Setting parameter
Profile
FFT Size
LCTRS Flatness BW Ratio ATE SW Source code| Match
Guard Interval
Frame Duration
Downlink Ratio
* Judgement condition
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Table 3 Signal I/O Validity Checklist between PC and Test Instruments for LCTRS

No. Viersileeion Test Instrument Checklist Results
Items
1 Signal Analyzer #1 | Check that the PC can control the set values for )
B . Possible
2 Signal Analyzer #2 | the Signal Analyzer
heck h | th fi
3 Switch Matrix Chec] t.hat the PC can control the set values for Possible
the Switch Matrix
Control Multi-Ethernet | Check that the PC trol the set values f
4 (PC to Test i erne ec] i e can control the set values for Possible
. Tester the Multi-Ethernet Tester
N Equipment)
5 AC Power Supply Check that the PC can control the AC Power Possible
Supply
“heck 1 P .
6 DC Power Supply Checls that the PC can control the I Power Possible
Supply
1 Signal Analyzer #1 | Check that the results of the Signal .
B . Appropriate
2 Measurement Signal Analyzer #2 | Analyzer is properly saved on the PC
(Test Equipment Multi-Ethernet Check that the results of the
3 to PC) ! T Multi-Ethernet Tester is properly Appropriate
Tester
saved on the PC

_22_



Journal of the Korea Industrial Information Systems Research Vol.25 No.4, Aug. 2020 :17-27

Matrix #7124 45 Path Loss #% 7l
2 3le] FEoz FAHS RF 4=2d
(Path Loss)® ATE AAHA75¢ ZAxzt
g FI FEds dse

MLR®e] AEd <telvtel g%+ Sn(n=174)
¥ E9 SLRY ¥+ Pm(m=1"8) ¥XE, A&
BEA7)e A49+= C FE, A5 HA7)9 a4

1=

-
T
¥+ SGEXE 5 ¥

B FN
(D)

= 2o

7t Path LossE 537
3} ATE AAAA7 502 SAHSIY. =45t
Path+ Sn-Pm, SG-P1, SG-S1, SG-S2,34,
S1-C1 A=olth. F+ 7pA Wilel] M 34 4
3 RF A=2d 4 ol 5 343 #3
ATE AAHA7I5 S8 gke] dAstaL, st=
dlol AAPAAMY d714 e 7+ Held o
2S5 #F93sle] Switch Matrixel 23 &4
frad s WAAd wet dAE RF A2 4
< gkl
32 dud AE
AnA AsS AS7IE 28 SHZEH
g dEAe Blas Acw Fd FEdu
2 9% J2o A wWEAA FHow A
19w Belt ol T AAs%] HA
el Sud AHE AgaEA g wr
AZ7] wAoF= e uAgds 9
KOLAS (Korea Laboratory Accreditation

Scheme) &2 WAHAYHAME Fs FS7best

ooE Ase AR dud i g

wAF7I} WALAE G dwAFgo

T oAwg Ae % AR s Re Jad o

9 @S AAske] A3 fFEAE A5

o AIZ71e] dubAel we dEel G4,

AAER sk A dFeR g vk
TAU ATE #vle] dadgd o dvs A=

A

Zz o

Wideband Radio Communication Tester 3%
A sl AZs9 k. LCTRS ATE: 44 ]
9% = AEdH7] 2%, "dAdE HHAH, A%
719 AC/DC AddH71E Edste &
AZ7] 6% W&l ATE #H] 4 Sets A

Arste] Aad o RE PEeA
Aud AY 2 Az Awg ool Wmel
AxEe Bate] 59 dere selela, 7

I
=2
x
rir
X
oft
>
o
N
N,
3
1o
i
N
N,
o
o
[o

50 o
tlo
o,
o £
>
,%
=
rroox
R
N
)

M roh pob Ok
o
rj‘il,

171 4
gi.‘:_ /\151-_% /\4243].3 37531— A

oot fob ol m = i

fedm o @ e > @ g
i
ol Jﬂ

TRP/TIS (Total Radiated Power/Total Isotropic

Sensitivity) A/ HAMEo|A Z+z} R&dst= A3 e

55 Aeshy, LCTRS Alg7dil= Al g didgy]

6% AFshe UE ARFEe Adsin. 3§
a|

AE A3 g5 aFHAx-83= (MLR Remote
RF Unit: MRU) #Hetx Al geEa} e 3574
2242 (SLR Remote RF Unit: SRU)¢ F3}

T AT AFgHAA dogud FE A
'Pass’ &8 H o] F FqFolA 1 HAEo] ofF
oA A eFskrh F FE oF wHE A
w2} MRU® thalix = Al o] (v 254
AggA) - =9AMEH~ I FFAolE
(S2) afjA| ofFo] we} Fee APAAA7E o F
S fdEstal, SRUC tisiAe Al @] (&
PAFFAGA]) - 2AMEL 2~ 3 FF5A 0
5P 94 HAA Fuas B SHZAH7L
o =



Verification Methods of ATE for TICN System

Z3=E AAEYL 94 =7], CheckSum#ts &913kth. CheckSum
2 AA Toolo uhel =1 5}0] 222 9]
3.4 SW g #S Tool?t A& W& 34 #Aestes 0T 4
a7k vk QurAe BeAgeE HF SW
AsA A o] A2 Eel F3A4 USS T FAaHe s Pdysta, SW A dx4¢ o
F Ag oA BEsiy Aze gxEn v E AUL ATk
AgA e SW AHE 7|Fo= i SW B A, 7t ATE SW =53 15 A¥= Table 59
Table 4 Checklist for Error Detection by Causing Random Failure
No. UuT Test Items Test Conditions Results
Tx EVM . . .
1 TAU . Disconnect the connection cable between TAU and the PC Fail
Rx Sensitivity
Tx EVM Disconnect the connection cable between TAU and the .
2 TAU . Fail
Rx Sensitivity | Attenuator
mWiIMAX Disconnect the connection cable between TMFT and the RF .
3 TMFT . o Fail
Rx Sensitivity | divider
mWiMAX Disconnect the connection cable between TMFT and the RF .
4 TMFT . . . Fail
Rx Sensitivity | interface device
TMFT . Disconnect the connection cable between shield box and .
5 mWIMAX TIS . . L Fail
TRP/TIS Wideband Radio Communication Tester
Disconnect the LAN cable between the UUT(MLR) and Fail
ai
Switching Hub
6 LCTRS Multi-Access | Disconnect the hybrid cable between the UUT(MBU) and Fail
ai
(MLR) to MBU the UUT(MRU)
Disconnect the coaxial cable(S1) between the UUT(MRU) Fail
ai
and Switch Matrix
Disconnect the hybrid cable between the UUT(MBU) and .
. Fail
7 LCTRS Canacit the response equipment(MRU)
(MBU) pacity Disconnect the LAN cable between the UUT(MBU) and Fail
ai
Switching Hub
Disconnect the hybrid cable between the UUT(MRU) and .
. . Fail
3 LCTRS Flatness the response equipment(MBU)
(MRU) Disconnect the coaxial cable(S2) between the UUT(MRU) p
ass
and Switch Matrix
Disconnect the coaxial cable(P1) between the UUT(SRU) Fail
. . ai
9 LCTRS Link Quality and Switch Matrix
(SLR) Measurement | Disconnect the hybrid cable between the UUT(SRU) and the Fail
ai
response equipment(SBU)
Disconnect the LAN cable between the UUT(SBU) and .
. Fail
10 LCTRS Q0S Switching Hub
(SBU) Disconnect the hybrid cable between the UUT(SBU) and the Fail
ai
response equipment(SRU)
Disconnect the hybrid cable between the UUT(SRU) and the .
. Fail
" LCTRS Frequency response equipment(SBU)
(SRU) Accuracy Disconnect the coaxial cable(P1) between the UUT(SRU) p
ass
and Switch Matrix
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Table 5 SW Information Confirmation

No. UuT SW SW information Results
version
1 TAU WCT Program - Match
plan file chechsum
2 TAU GCT Program version Match
3 TAU TAU Integrated Test Program version Match
version
4 TMFT WCT Program - Match
plan file chechsum
5 TMFET R&S CMW Run Program version Match
version
i file size Match
6 LCTRS LCTRS_ATE_SW SW checksum
SW reliability test Pass
Table 6 General Check Point List
| Check Point Requirements Lirersilts
TAU | TMFT |LCTRS
heck that the TDP(Technical D Pack
1 Documents C ec .t at t.e (Technical Document Package) N/A N/A Pass
is registered in document system
heck the i i lidati
9 Management Check the inspection process and validation N/A N/A Pass
procedure of ATE
Instrument Check that the instrument specification is
3 . Pass Pass Pass
Performance appropriate for measurements
Refi .
4 © grence Check the reference equipment status N/A N/A Pass
Equipment
5 ESD Check .that the test site is equipped with ESD Pass Pass Pass
protection equipment
Environmental Check that the installation site of the ATE is
6 . . .. Pass Pass Pass
status appropriate for environmental conditions
. Check that the GND level between the ATE i
7 GND power and the UUT ground Pass Pass Pass
8 Power cable GND | Check that the power cable of ATE is grounded Pass Pass Fail
9 Connection status Check that the connections between the PC, Pass Pass Pass
instruments and other cables
10 Cleanliness Check that the environment is kept clean Pass Pass Pass
Physical . . )
11 y51ca_1 Check the physical deformation of the figure Pass Pass Pass
deformation
12 Cables Check. that VSWR .and impedence of RF cables Pass Pass Pass
are within the effective range
13 Initial Boot Check that the initial book of the ATE is worked Pass Pass Pass
properly
1 Instrument Check the IP addre.ss of the instruments and the N/A N/A Pass
Remote control remote mode operation
5 Self-test Check _the 'performance results of self-test and N/A N/A Pass
self-calibration
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