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MIL-5TD-461

IEC
IEEE 299 %58 EN50147-1

ISO 9001

ISO/IEC 17025

TIS, CE, FCC Marking
EUT

EMI

EMS

‘Sub-System LAB

RF LAB

Cubesat 1 U

United States Military Standard

(test equipment for Electromagnetic compatibility)
International Electrotechnical Commission

IEEE Standard Method for Measuring the Effectiveness
of Electromagnetic Shielding Enclosures
HARSuTTnAnINTUTlETUTINImSEIU 1SO 9001
mienuauisuileifunsTusesnnsgu ISO/IEC 17025
Lﬂ%ﬂx‘i‘ﬁﬂ’]EJ%JUiE]&M’IM‘iﬁﬁuwaﬁlﬁm‘fl

Equipment Under Test

Electromagnetic Interference Testing

Electromagnetic Susceptibility Testing

Sub-System Laboratory /
Radio Frequency Laboratory 7
Aufisnrunada deuis 10 x 10 x 10 gnuAfiaufuns M

456"/ thams ol
Rw_._r%:« Wby
)s\_;(



2. nguszaed

iedaasunisimursruua el diiussansan Wulumuuinsgiuaina aven. 34
Julusesdigunsaliniesiio uagiosufoRnissesiunisnnass 350 Waun aunsal Judu uas
FONAWIT STUUAILTEL uaﬂmml,é’aE“J'aL“fJumsm‘%a:um'mw%’amﬁasaa%’umﬁwmssuuﬂﬁﬁ’ﬁmi
meiiuiu Teeiiinguszasduasntmnerssnsussmasiandidnnseding feil

2.1 davgunsel wdeddiotadmiuriesiaugunsal Sub-System LAB

22 damagunsal idesilatadmiuszuunaadauniuanesgrunudniuldnmausingnliin
Electromagnetic compatibility for Conducted Test (EMI/EMS)

23 dagunsal edesdietadiuttesujiinng RF LAB

24  dan1gunsnl yAnAaes Cubesat  wazyadtassdinszilgyninidimnssudiniunis
2anukuUU Cubesat

3. AuANUAHENeTIAN

3.1 flavenasoudugfiodnmneianmuiiuseninsmdilnnseindassd

32 favesimansasuiunsidluguuuuegilaogiemil duielud
321 davenanduiifiyanasieified
322 Hanesnndufiamssindn (Joint Venture) ApeudaneinguseaAuainssieny

wazaszyniulumsiuinveuswiulumsiiiunuauil anen. fvuauwd
waSeauysal Inedasdumisdedonnasnmssaudmiounisiudaiaus

33 favenadedliifugiignasyielilutyTnedediisnuvemenemsuasduds Boude
ué vidoluiTudilasunavasmsdslitfyanariayaraduduiianunussdourems
$19N3

34 favenadodliidugletuiendnduiamuduiu saamﬁ]ﬂg]l,aﬁluaamumalwa Vi
iﬁma'uaqmLauammlmumaa’L‘waauawsmmﬂunummwuu

35 QLauai’lﬂmaa"l,uLﬂuammaUiuiwusaunuﬂuqmuaﬁmﬁUﬁu wagaasliiludd
wauselevisaniu vislidudnsevhnssudumstarnanisudsiusnaetadusssilu
msUssmasinassl

36 dryaranstsmduddygdediisglugusdudlivansgdneiunede vieuans
Unygsesunedngligneesluaseddny

3.7 umqﬂﬂawm,ﬂuﬂammﬂwmamu‘uaaiwﬂmmLuumiﬁm%amaivwamnmauﬂa (e-
Government Procurement : e-GP) maaawzmau‘lu‘iuvuaLaﬂmauﬂa'uadﬂiuum‘rma’w
Auladmuddenaintodninamais

38  AdyresiulazieRuiulylsuinns Buusinsineduurasadedaily yamliifuany
viumadynenadeduiuanils

39 fiavesiadesiunisdnidendiiinuaniidosiulunisiadovasdrineuiamn

walulageinauaziiansaume (29An15umv)

>.»

s e

L/) P yih 5/89

i
A

W

i
5

>N



4.  WANNASINISNINSUIAALEDNTBLEUD
ANZNITUMSRINSUHANITUSENIATIABIEANsaTing wRNTUDIEUBLLAUDTIAUSENBUME

- WIISUNNTEANUANWATUINATA YinAZILLY 70 AZLUY
- HITIINTIANNLEUD UIMUNAZLLU 30 AZLUY

$188LLDIANTTNIITANALLUUT D AUAN P IUNATIADI9BIMUAIARLAN 1.

5. AMANYMUSIANIE
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5116 fauesimfsadueununissniiumu (implementation  Plan) 1%
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wadiadush musieasBen_ananun o,

gUnsal uaziaTesflotndmiunmsmaasuniuuinsgiunuiiAuldnag
uslwdnluiin Electromagnetic compatibility for Conducted Test (EMI/EMS)
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Electromagnetic compatibility for Conducted Test (EMI/EMS) s18a188an1u
AMARUIN 7.

7.3.2 gilen1sldarugunsal (User  Manual),  giaun§ssne1seuu (Maintenance
Manual), 1an&15 Onsite Acceptance Test wag Factory Acceptance Test wag
1@n&s Certificate of Calibration 180139NUAANLIN 2.

7.3.3 ANSANOUSU Onsite Training and Hand on Training AUAIANLAN .
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98NLUU Cubesat wazlonansiieades eauBeanuniauuan 1.
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8 nvuadeuay

fueasfasdmauianiomn nioufakauazvaaaussuu Tannsaldauldauysal sai
Hnausum THuduada neluszesian 300 Ju dudnaniuasundludoyen

fiadl nrsdanauitan furwanuisadaeunuimanld Taslidugasfifisvesraeznssuns
as93uU Mglvimnuiiureunisdanuduneld Tnefiasannssudunslidulunuanesgiums
AN

9  F1ENTHNDU
duisdesdwausenisian auenals dyduuuyine siemsgunsalniesdedmniuains

o

UuRnsnavisy” Tvasudiusmudanvuay

10 @nTuNgsNau
£ ﬁwﬁ’ﬂmuﬁwmmﬂiuia‘éa'm'mLLasgﬁmiauwm (84ANTSUMITU) LaUN 88 vyl 9

M.998a1 B.A551%1 2. 983

11  29RulUN150TD
o a' & o ot a wa =l o -] a
swuszanalunisdanigunsaiinediedmivetasujidnisanaiion (udiuwiuEu

QIQ e 2 = ' a‘
40,000,000.- U (-AEUATUUIMNIU-) TIUNTHYAAUNY

12 msdudsziunnudisnunnsosuasianiidaoy
fnerasiulssiumiudrgaunnseniedndesasdwes Wunatlifesndt 1 U dudaan
Suftdaauauasudiuniudedvualudyyr Tneneludvuaiaidnan wndsroaindige
unnsaeriedades Suidesannisldnumuuni duesdesdnnisgeuuauliudaasa anelu 15 Tu
fufnantuildsuudemudrgaunnsas lne anan. lifeaduarlddnelag Wadu ﬁqﬁﬁaﬁmm
gunsaldrsesldnuseninegdouuay wily Yuujemuaudeanisves avea. mnwmaumwm
linssvhnnssandn vislisdunisutlelignisadeusosnglunatil aven. fauus gvien. iavs

s~ ‘M)ﬂ 10/89 ol

/ % p‘ %a oy e b ol

BT



P s a P & v o v o o o [TV PN o a X
‘Vl"flxﬂrltuuﬂ']‘JLLm“Um'!QJWLMUﬂﬂJﬂ'TiLEN ﬁiaﬂﬁﬂﬂgaﬁﬂ,ﬁwqﬂquuu Iﬂﬂ%“ﬂ'ﬁﬂﬁﬂﬁLﬂumiUNﬂ’U@UVlLﬂﬂ‘Uﬁ

' [ Y T U
LWBNITUVEY
13 Waulun1stszRu
anen. wdszRuAdsvamisuianiwarvaaauinsasie Tunduieidunng $umu 3 vn

131 wad 1 duswudevas 25 vasyammudy Wedvelddmeuaumute 7.1
gnApsAsUiny wdnaianely 180 Tu dudaaintuasuuludyg wazanenssuns
ARsuEn Y 1AnsI9suiTeusaeuan

132 ¢0f 2 Wusuudeay 25 yasyarmudyn Weduwlddaeununude 7.2
gnsipansudau udnaianiely 240 Yy dudaaniuasunuludygyr uasAmznssuns
aTRsuiany lansiasuiseusaaud

133 90d 3 Judwaudesas 50 yaayarnudya Weduelddmeunuaude 7.3
gneimansuiiu uanasantelu 300 Ju duinanfuawaludygn wazanznssunis
nsasuianm lansaesuseuiosudn

14 a5y
winguieldaunsadaavdwamioudaduarnaaeuldoulanielunammualiludygn

dueazfestiszAuliun anen. WuseTudssesas 0.20 (gudynassaud) vasyamdeasnds
Liiledanau

15 AMNuUABUsIAI
%3 o ‘J [ 7) L] s v o s = s
fdiavesasimundunaauslitesndt 30 u tudaaniududusimaniing

16 Foulvdy 9

161 wingunssiiadasfiavievensiniviodveslafifursdiwey azlindednivie
ningaunndygrvasln Q’maﬁmﬂuﬁ%’uﬁﬂ‘ﬁ@ummLﬁwwaﬁwmﬁﬁm%’u

162  gunsniinesdouassaiwifdweudeuudnimsldnunasnengnisldau

163  wingunsailedasiiadinisufuussweniuasaiunu (Patch  Software) W3aszuu
o9 fuiefessudunisidiuuiuieu Tne aven. favslunisdmnse
Fugulmidian mumudesnisiaglideldsielag Wiy Wuszeznaiogs
Yae 1 U duinanTudewsunuasuniumutanmualudygn

17 d9a9Iudns
nmsasunludygraznsehlanadodninnu lisueyliRuaanusyntulssanm 2561
PMNAMNIVUTSU LAY

18 #ANUTEAUNISIEUDIIAT
QLﬁua'ﬁﬂ’th}lﬂﬂEJ'LWiaﬂ‘UiSﬂUﬂ'ﬁLﬂua‘ﬂﬂﬁaﬁ‘i’l‘iﬁ]ﬂa:ﬁ 5 TBQ?QLQUQUUiSNWﬂJWWﬂNU
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MANUIN N. AANBEamAliaviingUnsal wsasliaTadmsuiasiauigunsal Sub-System LAB
Waawaugunsal Sub-System LAB

1 Handheld Digital Multimeter 142U 5 1A304

1.1 swazideaild

1.2

1.3

111 Suedssdiouuunnm aunsoianssud, wseiy, . ANF1uNIL vaennn

1.1.2  J9suanswanielusi

1.1.3  dmanuavidealunisuansualivasnin 50,000 wiag (count w3 digit)

1.1.4  awnsadamn DC VOLTS, DC CURRENT, TRUE RMS AC VOLTS, TRUE RMS AC
CURRENT, FREQUENCY, dBm measurement #38#n31

1.1.5  fiflaridunnsAuinieuy Maximum, Minimum , Peak hold w3auannin

1.1.6  sgaumuUasnsiy Safty Rating : CAT IV 600 V, CAT Il 1000 V

1.1.7  fuusmneinelusi

1.1.8  #iumsnmgau EMC Compliance : IEC/EN 61326

1.1.9  w’unsveaau Safty Compliance %38 Shock Test : IEC/EN 61010

1.1.10 Operating Temperature -20°C 4 55°C #5919

1.1.11 n3esloindadlasuumsgiu CE Marking

1.1.12 \p3esdiofndesfulseiulidosndn 1 T

IUazBYAYNUNALA

121 Yausefu DC/AC gegn (True RMS) 1,000 V, AaugnAes DC 0.03% uaz
AUYNEDY AC 0.4% fighupud 45Hz - 1kHz vidafni

1.2.2 dansgud DC/AC  §9dm (True  RMS) 10 A, mmgﬂﬁ’fad DC0.3% &g
ANNNARY AC 0.8% figuaud 45-1kHz viefnin

123 daanusnuviy ldideend 500 M Q, muQNFed 8 % viieRndn

124 Samanuglviin lutaendn 100 mF, Anugneaee 3% w3eAnin

125 Saaaud lifesndt 500 kHz, AQNFBS 0.02% ViTaANTY

gunsnilsenau

131 Alligator clips 9117 1 ¥

1.3.2  &1win Test Probe lead 911U 1 99

133 nszduuu Soft carrying case 31w 1 Tu

o
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2 Handheld Clamp Meter $1u2u 5 1A394

2.1 savdunnild

0
212
213
214
2,15
216
2.1.7
218
2.1.9
2.1.10
2111

\HueSosdlonuunnm anansaianseus, usey, mud, Anufunu visesnnnii
dnuazesaaduiuy Clamp fvwin 33 wy, vieunnin
Hvauanswaniglumn

fiflsftun1sAIwIRILUY Maximum, Minimum , Peak hold #3aannnin
fuunmeinelud

seauAuUaanne CAT IV 600 V, CAT Il 1000 V safty rating
HIUNSNAADU EMC Compliance : [EC/EN 61326

H1UNIVAEDU Safty Compliance #5® Shock Test : IEC/EN 61010
Operating Temperature -10°C §19 50°C #39ANI
\3asiloTndasldSumnnsgu CE Marking
isaslotndassuuseiulitosnin 1 ¥

2.2 918az98AUNALA

2.2.1

222

223

224
2.2.5

UL DC/AC g9am 1,000 V, A3ugneas DC 1% uagAugnies AC 1.5%
fethuaud 70-800Hz wiadingn

Tanseua DC/AC latoandn 600 A, ANQNABY DC 2% UasAiugnied AC 3%
figruarud 50-100Hz w3eRn

Faarusnun lddeaend 60 ke, AugNABY 2% UT8ANIY

Taanauglih ldaendn 1,000 uF, Augneas 3% u3eRndT

Farnarud ldifaenin 500 Hz, mugnAas 0.5% viTaindi

2.3 gunsalusenau

231
232

ane Test lead kit 911U 1 90
nsztduuu Soft Carrying Case 37u2u 1 1u

3 Electronic Tools Set 911U 2 Ya

3.1 Twazduamly

3.1.1
3.1.2
313
314
3.1.5
3.1.6
347

fruuFugu (2 Fu), i

Hounna 4 soud, aglusnadn, aglugn (3 31) Aagrunn nieudumyly
ArumnwAss (9 ), ﬁmwnm?{au (10 3w), ﬂammm‘qwnmﬁ'am (7 %) 110 2 - 8 11
fin , Tuile, nsslnsvunm 5 i, nsslnsdidanseiind

WinvesunlEn, nszandesluiiuau

frushatien (9 5u) Aazaun aglutae 3/16 - 1/2 i

adald, Unalwane
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7
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318

3.1.9
3.1.10
3.1.11

3002
2 Ll>
3.1.14
3115
3.1.156
3.1.17

Audmuunn 4 - 176 Th, 5 - 1/6 T, fuaeshauin 7 @7 wag 10 @2, Avuindean
4-3/4%7, 6- 3/ i, Augaumy, AuSen 5 in

uwmasiy 3/32 i, fiutu 1/16 i, 1/8 in

Sfussiinuunn 6 7, nduLLns

lamauanaenidn, tinuuusevdn, wunn 5716 x 6 i3, lowiin (7 3w), Ynuan,
Unnuuy, ansluane T

AnugUnIaivaesin-uUse

e, fugensi, fugunsaitieani

aunen - laause

YA, mudu DIP/IC

Ussuaidou 6 in

nszihldnTostionsoudasldainiasile (nszlhidoain)

4 DC Power Supply 311U 12 1A304

4.1 Teazduamiy

a2

411 Huplssdisussdiunasnszuauuy 3 Outputs

4.1.2 fiszuulasiuwuy Over Voltage Protection and Over Current Protection
4.13  awnsamuruaALstuLaznseuale

4.1.4 frsuanwmanisluin uazansauanmanLsnulaznseualindauiy
4.1.5 Wununassglnihnszuanseaunamdalitesnin 195 Tae

416 \nIesleindedldiuinnssiu CE Marking

417 wissdietndasiulseiulivesnin 17

4.1.8 awsalgnuiuszuulnihnigluyszinalneg

azduamanaila

DC power supply output no. 1 and 2 (Usuale)

4.2.1

ausalFunssdiunTauAquYas 0 V fie 30 V wazatusadninnseuagegalasening
0 A fia 3 A visaunnan

Load and line regulation (output 1 and 2)

422

CV < 0.02% wag CC < 0.2% 139N

Programming accuracy (setting accuracy) (output 1 and 2)

423

CV < 0.25% wag CC < 0.30% %58/nIN

Resolution (output 1 and 2)

4.2.4

Voltage 10 mV uag Current 10 mA %#38#n71

Readback accuracy (output 1 and 2)

4.2.5

CV < 0.25% wag Current < 0.25% %39AN31 Lt



4.3

Ripple (output 1 and 2)

42,6 CV <5mVrms Wag Current < 6 mArms A1979ALE 20Hz - 20MHz ¥3aRn

DC power supply output no. 3 (Ufudwiaidantiusesunsil)

427 anunsauiualvias usedu 5V uay nssua 3 A weRni

gunsalusenay

4.3.1  anglvl AC Power 1w 1 1du

432 agdeusafulenimalsznautireuazundu (Aligator Clips) mnuelsitfosndn
50 @i lAesineInadIaviaauasguiiun (Tinned Copper Strands) findeatuas
18 SWG 30finin wagldaelwihuimsgiulisings UL 1007 anelvfianud s1uau
6 LU

5 Mixed Signal Oscilloscope 112U 1 1A584

5.1

5.2

eazdunLy

511 aunsaiamudassunguuaumudlitesnin 350 MHz visefiniy

51.2  awnsaindyalandounuls 4 Yedygruoundon (Analog signal input) uas
16 YasdauAInea (Digital signal input) ¥38UINNT

513  awsoldnususunsuiimes Tneru Port #0a15uuu GPIB, USB uag LAN %30
11NN

5.1.4 3851 Sample rate ludssnin 2.5 GSa/s per channel %3aAN31

515  9esduynd input HoeaunsaUiusud I Input wuu DC wag AC ¥5811nNIN

5.1.6 Hunvageu EMC Compliance : IEC/EN 61326 w38 EC Council Directive
2004/108/EC

5.1.7 HIuN1sve@eu Safty Compliance %38 Shock Test : UL/IEC/EN 61010

5.1.8 Operating Temperature : 0°C i1 45°C %39ANT"

519 njesilaindedldsuinnssiu CE Marking

5.1.10 ndesloindesiuyseiulivosnin 17

51.11 awnsalanuiuszuulnihnisluussmalne

snaLBEANIALA

52.1 Vertical Sensitivity 1 mV/div i3 5V/div #38An1

522 Horizontal f%29wss Time Base faus 2 nS/div 1 50 S/div vienirana

523 Rise time 2 nS %38/

5.2.4 Trigger Coupling : AC, DC, noise reject, LF reject, HF reject NIDUINNTY

5.2.5 Input Impedance 1MQ %#3au1NNI"

5.2.6 Max Input Voltage 150 Vrms #38An31 /
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527 Trigger fogn9lny 5 wWUU Ao Edge, Pulse Width, Runt, Rise/Fall time, Video
NIDUINNIN

5.2.8 Waveform Processing : Add, subtract, multiply wag divide waveforms ER)
11NN

5.2.9 Automatic Measurement lalsitfasndn 20 wisfimas

5.2.10 Serial protocol analysis : ARINC429, CAN, FlexRay, IZC, LIN, USB 2.0, MIL-
STD1553, SPI, UART/RS232 #38u1nni1

5.3 gunsaiusznay

53.1 a1l AC Power 911U 1 1&U
532  aweindugauuueunden lalidesnin 500 MHz w5efnin S1uau 4 1y
533 @ induguuu high-voltage passive probe laitiaendt kv 41uau 1 1du

)

53.4 @Ry InaInea 31U 1 90 (MUIUIUYDIYLIUAINDR)

6 Digital Multimeter 37UU 3 LAT84
6.1 seazidunaid

6.1.1 urdesdlouuudlfy annsaianssua usei AU w3eunnin

6.12 uanwadudiay fuansalalifasnd 7.5 ndn a1u15auanAINaRUY Graphical
Display #38111177

6.1.3  @11niaA1 DC VOLTS, DC CURRENT, TRUS RMS AC VOLTS, TRUE RMS AC
CURRENT, FREQUENCY, PERIOD, CONTINUITY, DIODE , Capacitance,
Temperature, 2 and 4 wire resistance $38UINNTN

6.1.4 ilan Basic dcV accuracy Wiy 16 ppm #39AN1

6.1.5 A1 Memory laitiasnii 2 million readings #3811nN31

6.1.6 @wsoldeusiuiuneufiames Tagktu Port #easiuu GPIB, USB uay LAN #3o
11NN

6.1.7 \n3eaileindedlifuinsgiu CE Marking

6.1.8 \msasilainrpsiulseiulaitdesnin 1 U

6.1.9 ansaldauiuszuulnihaelulsemalne

6.2 ILALLDUANINATIA

621 Yausefu DC geam 1,000 V, Avwgndias 0.002% of reading A 24hours w3afnin

6.2.2 Jauseu AC Voltage (TRUE RMS) lutiaenin 700 V LLazmm?‘;qaqﬂ 300 KHz
AINQNARY 4% of reading #i 1 year vi3ofinin i

623 Yanszua DC geam 10 A, AmRBs 0.07% of reading 71 24 hours ¥3afN"

6.2.4 anszua AC (True RMS) Liitioendn 1A, anugna@s 0.15% of reading 7i 1 year vﬁaﬁrg’z

J/\A/
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625 IRAMLALYNY F9ER 1,000 MR, Armgnies 29% of reading 71 24 hours wEaRn

626 AnArruglvivin liteendn 100 pF, mmugndes 04% of reading 1 2 years wiafm

627  Yarenud litepnin 300 kHz, ATIYNABY 0.03% of reading 7l 1 year v¥ofnin
6.3 gunsniusenay

6.3.1 @l AC Power 37u7u 1 1&u
6.3.2 @win Test lead WU 1 ¥

7 Waveform Generators 27424 1 1A584
7.1 seazidennild

711 JWuelesiedudindymin 2 doslunuu Function wasArbitrary  Waveform
Generator @nansafinnud 120 MHz wiafingn

7.1.2  @wnsaniiladyinguuwuy Sine,  Square, Pulse, Ramp, Triangle, DC,
Exponential rise, Haversine, Lorentz 384NN

7.1.3 @130 Modulation Types AM, FM, PM, FSK, PWM %#3a11nn31

7.1.4  {ReuanimavasAing q Wuiiaauuuhlnea LLaxgﬂﬂé;uﬁagiy,ﬁm

7.15  fanusilunisdudgyginlivesnin 1 GSa/s

7.16  awnsaldausauduasufumes Tnesu Port eansuuyu USB uae LAN w50
1NN

717 n3esileindedlafuinsg s CE Marking

7.1.8 nsedloadesiulsyiulidesnin 1 ¥

7.1.9 anunsaldanuniussuunihaeludsemelve

7.2 Twazidsanianaila

ARENYNNY Waveform

721 aunsofiiady auuu Sine AmAgeEn 120 MHz, Harmonic -70 dBc i
<1MHz ua¢ Phase Noise ~110 dBc #1 10 kHz v3afini

7.22  @usaniadyisuuy Square wae Pulse mm?{qaqm 100MHz, Overshoot
Yfounin 5% uas Duty Cycle faust 0.01% & 99.99% w3ofinda

7.2.3  awnsaniiadgyginiuu Ramp wag Triangle mmﬁqqa;m 800 kHz, Ramp
Symmetry 0% §i4 100% %#38fn31

ANENYILLDIING

7.2.4  Frequency Reference : +2ppm NIDANTT

7.25 Amplitude Rang : 20mVpp fis 10Vpp @ 509, 4 digits #39fN1

7.2.6 DC offset Rang +5V 7 509 w3afni /
AMaNwE Modulation ?
727  @wisanadyniuy AM uaril modulation dept: 0% fis 120% v3efAndn M

N1 o

1 18/89
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7.2.8
7.29

7.2.10 au1san

o

d1un9nn fURUIULUY FM wazdl Deviation lyitaenin 60 MHz “38fn3n

an
AUNTONAFYIUMUY PM wazdl Phase Deviation 0 831 4 360 947
an

s

UUNEUILUY PWM uagdl Deviation: 0% 014 50% 1596NN

7.3 gunsaiusnay

1.3.1
3.2

awl AC Power §1uau 1 1&u
agund 911U 2 99

8 Programmable DC Electronic Loads 31u7u 1 ¥

8.1 s1wazduamill

8.2

8.3

JWulvandidnnsetinddwsuneasuiiauisausuaianuduniule

8.1.1

8.1.2 {lvouanawam Voltage waz Current vuzmdmnaauliiuseretioy
8.1.3 ansadenluuanagauwuy CC, CV uas CR Iduatnatia

8.1.4 Hfandunistastiu OTP, OVP, OCP wazOPP \Juadratioy

8.15 fiYpwnenisdeans (Communication Interface) Wuu RS232, GPIB %38 USB
8.1.6 insesleindedldiuinnsgiu CE Marking

8.1.7 A3ssiletndassulseiulivesnin 1 ¥

8.1.8  aansaldauiuszuulnihnelulssmealne

Seazidsamunaiia

8.2.1 Power 1,500 W %#38310171

8.2.2 Voltage 0V fix 120 V ¥5au1NNI"

8.2.3 Current 0 A i1 240 A 381NN

8.2.4 a@wnsninAn Voltage Current Waz Power #5931007

8.2.5 Current Measurement resolution 20 mA #38AnN3

8.2.6 Voltage Measurement resolution 20 mV #3867

8.2.7 Power Measurement resolution 1.3 W #58/n31

8.28 Transient %38 Dynamic mode lidosnin 10 kHz

gunsalusenau

8.3.1 aslvl AC Power 91u7u 1 1du

8.3.2 @ Test lead (MuIWUYBS Output : Channel Slot %38 Module)

-
;

-
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9 Mixed Signal Oscilloscope 31u7U 2 1A384
9.1 Teandeaily

9.1.1 aunsaiamuinseunguuauauilitenndn 200 MHz videdinia

9.1.2  ausaindyaalaniondule 4 doedygueurden (Analog signal input) uae
8 YasdyguAInea (Digital signal input) #381NAIN

9.13 annsaldnusmiureuiiumes Tagru Port Aeansuuu USB wiauinnii

9.1.4 {i9ms1 Sample rate Litosnin 1 GSa/s per channel 38N

9.15 %asdynn input AesausaUsuTudyIN Input wuu DC wag AC %saunnnin

9.1.6 HMUN1INAFBU EMC Compliance : IEC/EN 61326 %38 EC Council Directive
2004/108/EC

9.1.7 HuMIneaau Safty Compliance %39 Shock Test : UL/IEC/EN 61010

9.1.8 Operating Temperature : 0°C 19 50°C *99AN7N

919 iasilofndpdldiuainnsgiu CE Marking

9.1.10 ndasilofnsassuuseiulivesndn 1 ¥

9.1.11 annsalgnuiussuulwihnielulszmealne

9.2 Twazilduamanaila

9.2.1 Vertical Sensitivity 2 mV/div fis 5V/div #586n31
922 Horizontal f719v81 Time Base faud 2 nS/div § 50 S/div v¥anirani
9.2.3 Trigger Coupling : AC, DC, noise reject, LF reject, HF reject #3931NA7N
9.2.4 Input Impedance 1MQ %#3811nNT
9.2.5 Max Input Voltage 300 Vrms #58fin31
9.2.6 Trigger dpe4tioy 3 wuu A Edge, Pulse Width, Video #5811nn21
9.2.7 Waveform Processing : Add, subtract waz multiply waveforms #38u1nA31
9.2.8 Automatic Measurement laliitiasnin 15 wisifiwas
9.2.9 Serial protocol analysis : CAN, 12C, LIN, SPI, UART/RS232 #3831nn31

9.3 gunsniusenau

9.3.1 @l AC Power 41u7u 1 1y
9.3.2  aeinduanuuuveunasn DC s 300 MHz #38fna1 91uau 4 Léu
9.3.3  awindygundnea 31U 1 Y0 (MuIUIUTesEyyIuAInes)

10 Logic Analyzer 31u2U 1 1A394

10.1 519828 uavly

(Y]

10.1.1 JumIasdleinnlddmiunisinsiendyayinsuiuu Logic @g\/

/pr}"/ }u: 20/8‘?‘;::?“
M&:.r\

1011.2 ummu’ﬁaqammm 136 Channels "'amﬂﬂ’n
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10.1.3
10.1.4
10.1.5
10.1.6
10.1.7

annsadnsedauteyaiunauiimesineniumg USB uag LAN Port
flRonmuuy LCD Color AnuasiBen 1024x768 swelidiiesnit 15 in visefnin
iwSosiioTadaldsuinnsg i CE Marking

w3asdlondassulseAuliitonnin 1 ¥
asaldnuiuszuuliinnielulsemelne

10.2 578a%08AMUNALA

10.2.1
1022
10.2.5
10.2.4
10.2.5

Maximum state clock rate laitiaenin 600 MHz

Maximum state data rate laitioanin 1,200 Mbps

Maximum timing sample rate Tulwun Full Channels lailaendn 1.6 GHz
Maximumn Trigger sequence speed Litiaeni1 800 MHz

Maximum memory depth laitasni 64 Mb

10.3gUnsalusznay

1831
10.3.2
10.3.3

angll AC Power 97uau 1 1y
anegausenlilunisindedeiudeyaiuneuiiames 31uiu 1 40
g InFYYIUIINIY 1 YA (MUIUIUYDITYEI)

11 Waveform Generators 37U 2 LA394

11.158az8uavaly

1311

11.1.2
i O
11.1.4
11.1.5
11.1.6
1117
11.1.8
11.1:9

Huedssilofuiadayaa 2 9eslunuu Function Generator awnsaiiinaaud
20 MHz %3831

anunsanadeyugUkuu Sine, Square, Pulse, Ramp, Triangle ¥3a1nN
a11158 Modulation Types AM FM PM FSK PWM #3811n07
HOUAAINAVDIAINN L'TJucéT’;Lammu?ﬁmaaLLasgﬂﬂﬁuﬁmmm
finusalunsdudyanailidesndt 160 MSa/s

anunsoldusiuiureninnes Tnosu Port oansuuu GP-B, USB uasg LAN
\n3asinindadlasunmsgiu CE Marking

3nsllofnsesiuuseiulitonndt 1 ¥
anunsaldauiuszuulvihaelulssmalne

11.2 51882 08AN1unAlA

ﬂmﬁﬂ‘b‘ms Waveform

13,200

11522

FUBIMUU Sine A21ME 20MHz, Harmonic -70 dBc #i <20kHz waz Phase Noise

110 dBc 7 10kHZ offset u3afn

Fuaauuu Square uag Pulse Aufliifasndt 20MHz waz Overshwaaﬂ‘i’l

5% waz Duty Cycle faust 0.01% 3 99.99% wiofinin 7 )
cd*wﬁ

R 4{/ %21/89 3
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11.2.3 &y Ramp uag Triangle uillaitfaendn 200kHz, Ramp Symmetry 0%
fis 100% w39AnI1
AANYME Output

11.2.4 Frequency Reference : +2ppm #38An1
11.2.5 Amplitude Rang : 10mVpp & 10Vpp 7 50Q w3afina

11.2.6 DC offset Rang +5V 7l 50Q w3efini

ANANYME Modulation

11.27  @s0nadanLuy AM wassl modulation dept 0% &3 120% vi3adindn
1128  @unsonadqeyInuuy FM uassl Deviation lsitfeenin 12.5 MHz wiafinin
11.2.9  @wsanadue iUy PM uasil Phase Deviation 0 9f B9 360 oen
11.2.10 @MNSONANEYLINUUY PWM wazsl Deviation 0% s 50% weinin

11.3 gunsaiusznau

11.3.1 anelv AC Power 971u7U 1 1&U
11.3.2 anenhdsyeuisy 399U 2 90

12 Power Analyzer 37u2u 1 1A389
12.1 eaudeniily
12.1.1 Wuedssdlefilddmsunsiauaginsgiaeingg Mneadestuidsldi
12.1.2 wudesdygulidtesnit 4 Channels
12.1.3 @31309n WaRIWa way Uuvin (Data Logger) A1 Frequency, Voltage, Current,
Integrated Current, Current Peak, Active Power, Reactive Power, Apparent
Power uag Power Factor L@ ¥#3au1nn7n
12.1.4 flRauansuailuuwuu LCD Color w3aRnin
12.1.5 aunsafasadeulayanuasuiinnaslagsiunie USB, RS232 uay LAN Port
12.1.6 aesiletndosld¥usmigtu CE Marking
12.1.7 \w3asdiatnsasiuuseiulaitdesndn 1 9
12.1.8 awsaldaunuszuulnihnglusznelne
12.2 9 wazduamnanaiia

12.2.1 awsayinnsinssuulniiwuy 1 phase wag 3 phase

1222 fanuanansalunsiaanud Lidesndt 5 kHz

12.2.3 aunsaInAuUY True RMS

12.2.4 aunsadauseulia lddesndn 600 Vrms

12.25 fAranuAanaialiiiu £0.05% dwsugrunmsiausmulniinszuanss /

) )
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12.2.6 fdranuAawataluiiu +0.1% dwmfugrunisinusssulaiinnssuaaduiininug
1 kHz
12.2.7 awnsainAinszualni laieenin 30 Arms
12.2.8 feanuranaialiiiu £0.1% dwsugumsianszualniinnssuanss
12.2.9 fimanudanaialdiiu £0.1% dwiugrunsinnszualwiinszuaaduinaui
1 kHz
12.3 gunsailsenau

12.3.1 @l AC Power $1uau 1 1du
12.3.2 aeweusonldlunisiasedeiudeyadiuaouiames S1uau 1 40
1233 anedeindiuiu 1 ga (udiuiutosdygyin)

13 Precision LCR Meter 31174 1 1A384
13.1 51888 uavialy

13.1.1 Wuedssdietansiatariaudiumu miumileni uaz Adufiuuseq
13.1.2 awnsemA L, G R G, X, Z, Y, B, 0, Q, D w3aunn
13.1.3 anunsoldausindunsufinmes Tnesu Port Fea1suuu GPIB USB uay LAN wia
1NN
13.1.4 \p3esfiatndaslafuunmsgiu CE Marking
13.1.5 p3esdietadesiulssiulidosndt 19
13.1.6 @saldaunuszuulninielulsemalneg
13.2 97881 8uAN1NALA

13.2.1 annsaldauszun Trieser Mode flghuniswiaaniandi 0s fis 9.9999s w3afnin
1322 anwaveaouldiaendt IMHz finnugneas 0.01% UagAuaziden 0.01Hz %38
AN
13.23 uswuneaauldtasnii 1 Vims fanuaziden 1mVrms #50An31
13.2.4 nszuanaaaulitaenin 20mArms finuagsiden 10pArms #50ANTT
13.3gUnsalusznau

13.3.1 agl AC Power 9717 11U
13.3.2 awindyqn (Test Fixture) 377U 1 A
13.3.3 afien1slda i 1 yn
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14 Battery Analyzer and Simulator 31u7U 1 ¥9
14.1 9waziBenvialy

14.1.1 Wuyaesesdatailddmiunisintinseiuunneinasdiasinsinnuees
WURRD3

14.1.2 @ansoin uanwa Tuiin (Data Logger) MAINANTInTnTIeiuunmeiassans
MIUVBIUUALAES

14.1.3 flasuanswatduuuu LCD Color w5aRnin

14.1.4 annsofnsedwiudeyaiuasuiiinesiaeniums USB, RS232 w3 LAN Port

14.15 \n3asfiatadedld¥usmsgiu CE Marking

14.1.6 \w3esiletadasiulssiulddesndt 19

14.1.7 anwnsaldaunussuulninneludssmalne

14.2 sheazipeananatia

Analyzer

14.2.1 fislumsiaussiulalihuunnss 0 v fa 300 V vi3aganin

14.2.2 fAugndes (Accuracy) vasmsiaussiulniuunnsin 0.05% vsefnit
1423 fimeauanden (Resolution) vasmsinuswiulviiuummadn 1 mv vwiadnda
14.2.4 Yarfifeatesiuuunmeilaned v, R L, C, D, Z, X wiaunnin

Simulator

14.2.5 figrlumsneusssiulninsewanss 0 V fia 20 V vegandt

14.2.6 fvaslumsdnenssudlnihnszuanss 0 A Ba 6 A vivegani

14.2.7 @wnsndremasiniinseuansegean 120 W v5egenin

14.2.8 @w130asne unla ¥t (Import) uaz GARRI (Export) WUUSIADILUAINDS
14.2.9 mmsﬂmaaqm’:tmmufuamummasmmwmaawmwm

14.2.10@ 5084 SOC, Vo, Capacity Wag Resistance Y09LURLA3

14.2.11 anansafunmALUesummesluguLuy Amp-Hour uas ESR
14.2.12 e dutlosiiu OVP, OCP wag OTP #SauInn

14.3 gunsniusenau

14.3.1 @ AC Power $110u 1 ga (Mud1uIuA3es)
14.3.2 ae 4-wire kelvin clip test 97u7u 1 4n
14.3.3 @18 Power Supply Test Lead Kit 9147 1 %@

/ o
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15 gppvAuuazilIBUlisuInTIziRaaINIATasdadn T1uIu 3 9a
15.1 srgazideanily

15.1.1 aunsavimsmuny wasdiuudsinveaniasioln

15.1.2 mmmﬁﬁauﬂamsi’mmmﬂ%"mﬁa'ﬁ'm Uuin wazlanina

15.1.3 anunsalyeausiuniu Oscilloscope, Digital Multimeter, Waveform Generator, DC
Power Supply, Power Analyzer, Spectrum Analyzer wagDC Electronic Load
JDustaties

15.1.4 @130 Plug and Play Instrument Control uas asavdaunisiisudaiaiasiladn
Iilnesiluia Tnenisideurenie GPIB, USB, RS232 e LAN

15.2 'i’WEIEIEiLSEJG]‘V]NW}ﬂﬁﬂ

152.1 fifladduiianmnsaduiinammiinevenesasiiondunle

15.2.2 ﬁﬁoﬁﬂf}"uﬁmmmﬁuﬁnﬂ‘sww;g‘dﬂﬁuﬁﬂyfywmaaﬂuﬁtﬂulw& csv e

15.2.3 filsdduiiaunsadfiviuiinuanisianisganaiiitvualed

15.2.4 Siduiiamsatouddimuauiaiasdioamu Sequence fismunle

1525 fesuaniwawuud vuralidesnidewintu 27 §2 aruaziden Full  High
Definition (FHD) 1{uat1atiat

15.2.6 annsamueeissiiaialdndoutu aghfes 4 1Ades

15.2.7 UszananauuszuuufUAnig Windows 10 Professional 64-bit w3agulvaini

15.2.8 Hfuseananafunuy Quad Core (64-bit), 8MB Cache, 3.6 GHz, RAM 8 GB
(DDR4) \Jusgetio

15.3gUnsalusenay

15.3.1 gunsalsienae S17u 1 99
15.3.2 @fien1sldau 91uu 1 4n

daulsenau MI2980U AT TOULTUIIRIDIANNTETNE (Assembly, Inspection and Repair
Support Sub-System)

16 Soldering, De-soldering and Hot air 3112u 2 %A
16.1 Meazdenmnly

16.1.1 Juyaiiesfle svuunen-Ussnaudududidnnseing lidmsuneauazuszneu
gUnsniiuduuuueindidnnseting (PCB)
16.1.2 UsznaulufeiainstaniuazgansMuvulivgumgillduansgamgfiduduas
uazymnangunsal SMD TnairSaathaudounvuusugamgiils
16.1.3 Synguuesndidnnsaind (PreHeat) niouwiudubaveindidnnseiind :
16.1.4 \3esiieresiulseiulivesndn 1 ¥ /
!
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16.1.5 anusalgaunuszuulnihanelulszinalne

isasdaniuazgansiauuuyugamgi

16.1.6 Lﬂ’éaaﬂ'ﬂn%‘LLaxgmmxﬁ"masé‘fmanﬁuﬂ%’uQmwgﬁlﬁﬁzuuﬁ%maaaﬂmia’leﬁ’mulﬁ
wiaufiu 3 channel

16.1.7 fszuviltivannisaaduveamwnsii uasBnognslénurenarsgamnei

16.1.8 Ftuaumelusaeies wltavmnlunishoudau Tnglifesisdumeuen

16.1.9 awnsaldnuiuneiivin Pb free 1¢

16.1.10@w1snnaaldsui Tip taidenvunamsiganulivuizaule

iwsaalanfeunuulsugnmgindouyaguuaiadiannseting

16.1.11 1gdwiuneauagldaunsal SMD vuueinlneldausou

16.1.1231 Adapter fiva1eiln WeanuazandenmsiUIouvasandou Tasldlamy
Uaneiidusnsgu

16.1.13ansnUfurgampildnuldviduun Remove uag Install

16.1.145igne w3 Vacuum dmsudu IC

16.1.15 s dusadhaudouiteauasmnlunislday

16.2 AauaniAnameiia
inTasnnsuazganziuUUUS Ui

16.2.1 Tip to Ground Resistance U231 2 Q #IaANT1

16.2.2 Temperature Stabililty + 1.1°C (2°F) 386N

16.2.3 Temperature Accuracy Meets or exceeds ANSI J Std 001

16.2.4 HUSurgumgll 40°C -470°C  (@wuiuganzia) w3efnn uag 210°C -450°C
(Emsusmuiang dazeu Tweezer) 130ANI1

16.2.5 Vacuum 20 in Hg max #38An3

16.2.6 Pressure 18 p.s.i. max %39ANT1

16.2.7 Air Flow 8 SLPM max %38fni

i3asaufeunuuuSusnmgll wisuynguvasadianuseiing

16.2.8 USugaumaiiilusaylugae 150°C - 470°C visedni

16.2.9 8nsILI9@EN 5 — 22 SLPM %39AN71

16.2.10a@wsaufuen Profile Tun1sldanulsagnaios 20 a1 aneglusiaios

16.2.11 Temperature Control \Wuuuu Closed loop, Digital Temperature Control 739
AN

16.2.12 Temperature Stability + 10°C (idle tip temp) #58AN3"

16.2.13gpguvasndidnvseiindanunsauiugumgiilugng 20°C - 200°C visefni

16.3 gunsalUsenay

16.3.1 AuIL3a wioufe I1uau 1 e / LAY
' I = ° B
16.3.2 fuigangnl WiBuNI1e 31 1 99 7 (
17 AN

YHoad

Mw_—

S



16.3.3 fuiufauuy Tweezer wondinne $1uau 1 9m

16.3.4 Tip ﬁww%’w&mmaﬁ’q 97U 10 DU

16.3.5 Tip dwiuland 37uu 30 ou

16.3.6 Tip @MIUMUAILIUUY Tweezer 37U 2 Hu

16.3.7 vaeAun? 31 2 §u

16.3.8 Filter 917U 1 9

16.3.9 YavhAuazeIngansm S1u 1 40

16.3.10 Adapter Nozzle 911U 1 49

16.3.11 Nozzle 911U 6 U9

16.3.12 wiudusudraniou 91w 1 ¥a

16.3.13 gaduueiauuuliuasmla Suu 1 90

16.3.14 &g AC Power 37U 2 99

16.3.15 gilemsldnuaastaniuasgansmuvuuiugamall S1uau 1 90
16.3.16 gilonsldnuirdoatnaudounuuuiugumgll S1uu 1 4n

17 1A7999AATUAINNTTUANT 37U 1 YA
17.1 swauduanily

17.1.1 Lﬂ‘éaa@ﬂﬂi’uﬁﬂﬁumuﬁ’mn‘%ﬁ"’ﬂﬂ@&haﬁaEJ 2 vi9

17.1.2 funtesmenuuuldannsandouduazmnuasindeing

17.1.3 3sanunsausuanusale

17.1.4 Hlvluansanusilamasnsaudsafou

17.1.5 fvesdgandmsuseniaiuiaiansla

17.1.6 §ldnsosaudulaeifu Fine Dust Filter F5 uaniUBeuld, EPA Filter H 13 uay
Active Carbon (usgnatiat

17.1.7 annsansasuldfis 1nnd1 97% fwwim 0.3 pm vi3eRnd

17.1.8 fnavudeunsosoniavignsesnmaiuiiseswineies

17.1.9 funsesuargunsaiiliudan ESD SAFE

17.1.10A3asdlodassuuseiulidosndn 1 T

17.1.11 anansaldauniuszuulnihngludsemealng

17.2 s1eazidean1anaila

17.2.1 SEUULSIaL 190 m /hr ¥30unnin

17.2.2 S2UULSIAU 3000 Pa #5011nNT1

17.2.3 masluva 120 W wsaunin

17.2.4 seuBsasunulaifounin 50 dB(A) fisseesing 1 wes viiofnin
17.3 gunsaiusenay

17.3.1 \A3esgaaiu S1udu 1 90 / A
17.3.2 gavionaAly 91U 2 40 7
A
/ Wi 27/89
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17.3.3 ozlnaldnsas Fine Dust Filter F5, EPA Filter H 13 wag Active Carbon $1u7u
3 90

17.3.4 @l AC Power $1uau 1 4

17.3.5 aflonsldnu 31w 1 90

18 PCB Ultrasonic Cleaner 4u1a 20 §As 37U 1 ¥n
18.1 s1waziduavhly

18.1.1 Wurdawharuazennusiuasms (PCB) MmeszUU Ultrasonic
18.1.2 mmmc-ﬁganaw‘hmuuazqmwgﬁlﬁ

18.1.3 fiduuansraninuuazanmall

18.1.4 Zau1adia 500 mm. x 300 mm. x 150 mm. (LxWxH) #5831nn71
18.1.5 adasilafessuuseiulidesnit 1 ¥

18.1.6 @nsaldaunuszuulnihnelulsswelne

18.2 510ALBEANIANALA

18.2.1 Timer 1-99 minutes %3811071

18.2.2 Temperature 0-80 °C #39ANI"
18.2.3 LED display #39fni

18.2.4 Ultrasonic Frequency 40 kHz

18.2.5 Heating Power 500 0# %38111N17
18.2.6 Ultrasonic Power 400 7@ #3911nn37

18.3 gunsaiusenau

18.3.1 a@wlyl AC Power 371U 1 1dU
18.3.2 1E1YINANNAZDIALHY99TDLENNTETING T1uIu 100 AnT
18.3.3 gamsldeu 1w 1 9

19 Microscope Camera 31U7U 1 YA
19.1 Swaziduavaly

19.1.1 Wunfesanssmiuuvaineiloviandliy annsaguuansnmld
19.1.2 aunseinneituny Jag unnssBidnnseling

19.1.3 @unsavuiinnnls

19.1.4 dmaweiesulitesnia 55 Wi %IANIN

19.1.5 nsesdlaressulseiulidesnin 1 1

19.1.6 ausaldauiussuulnihnelulszmelne
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19.2 51gazuANIuvALA

19.2.1 indeudueidn 3 nsyuen Sesrefundpainan mAdvia uaell C-Mount Adapter
YuM 0.5 W1 AaRsegduuy auding (OBJECTIVE LENS)  fdswens 1 i
szagvinanningilanwdn 90 wy. iedni

19.2.2 1audn wdatuninning ffdswens 10 wih awnsauSulvialalueda & FIELD
NUMBER 22 . %38/ni1

19.23 fgundesiiiyauivanudafensuiuideutu-awasindas

19.2.4 acenmianuasden 3.2 Sufines Guvda CMOS vun 1/2 i Sanuilu
MSUAAININGIER 21 FPS

19.2.5 TWsunsulszaananmanusadiefiuamld waraunsoiasses yu fudl dwsy
A 2 Jala

19.2.6 yaUsaiiunaniauveUssiunanin LCD awalaivosndt 29 i

19.2.7 fisyuulndasainsainsnuuwduly LED

19.28 uviunadunuiiannsaaduden-m

19.3 gunsnivsenau

19.3.1 awlW AC Power 97u3u 1 1du
19.3.2 gen1sldau $1wu 1 99

20 Portable LCR Meter 31u7u 2 ¥
20.1 18azdenill

20.1.1 Wuedasilaa LCR SwasuuulinAveuadn

20.1.2 fnthaouaninauuy OLED uansaailwwazdaiau wasiflidulamioauuy
SaludRislelifinsldruiunandidvue Wsussndandau

20.1.3 i Battery nellusi

20.1.4 @wsoldenidausaiiu Computer PC t1u Software diatufinAnisinld

20.1.5 wAsasianaasulsenulidasnin 11
20.2 S18ALLBUANINNATA

20.2.1 Memildfauuy Automatic wazwuy Manual

20.2.2 ANMWNUET R: 0.1%, L : 0.29%, C : 0.2% %3afn
2023 awiveaeuusuld 5 szau WHusghaes

20.2.4 ussunagauusuls 3 seavu Wusgraves

20.2.5 HleAdumsinsan R, L, C, Z, ESR, DCR, D, Q #3a1nn
20.2.6 wihvsuanwasuiaatistios 0.9 £1 wuu OLED

20.2.7 WURMABIWUY Rechargeable tinu Port USB
20.2.8 AIAURIUNTY Source 100Q 7/ A
fi.l‘/ i S
/7 V ZJj .29/89w o
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20.29 81uN1310 Resistance 25 mQ - 10 MQ, Capacitance 0.25 pF -1  mF,
Inductance 10 NH-1 H #3afini

20.3 gunsalusznau

20.3.1 gunsalsievdwiuouss Computer PC $1W2u 1 40
2032 piemsldau S1wau 1 9

21 Rapid PCB Prototyping 31u7u 1 ¥
21.151wazBualy

21.1.1 WuipTesadieansrsasiud meimnssudiinnsedng wuu 3D Ussnaudie
i3esiioniogunsainatsvdnsiulilugaifisr awisanrugunisineaudy
ARUTILADS

21.1.2 Jurdssadeanernsiuiiondnuiuicasdidnnseindsemaiianuiauasians
(Milling and Drilling)

21.1.3 dadladasiulssiulidosnda 13

21.1.4 gansalteuiuszuulnvhnelulsswalne

21.2 5708LBunNanALA

21.2.1 Work table dimension litiesnia 840 mm. x 480 mm. x 20 mm.

21.2.2 Frame materials 6061 aluminium #38An77

2123 Leadscrew WUy 1065 Ball screws v3ofindn veauunu (XYZ axis)

21.2.4 Stepping motor type WUU Nema 23 two-phase 3A %38RN71

21.2.5 Stepping motor driver kuu 0 - 3.5 A 4 axis driver #38An3"

21.2.6 Principal axis collet Wuu ER11 9u1@ 3.175 mm. Uag 6 mm. %39AN31

21.2.7 Repeat accuracy 0.03 mm. #38AnI1

21.2.8 Spindle motor ¥u1m 800 W, AUL5258U 0 - 24,000 PRM, frequency 400 Hz,
water-cooled spindle motor #39AN31

21.2.9 Carving Instructions 3893V G-code, .tab, .nc, .ncc wag .txt

21.2.1099493U Software Mach 3

21.3gUnsalusenay

21.3.1 Engraving machine 4 Axis 91U 1 %

21.3.2 Control box (4" Axis controller) $1uu 1 g

21.3.3 Water pump for cooling spindle 91147u 1 4@

21.3.4 Variable Frequency Drive (VFD) 1.5 kW %38@n31 917U 1 9
21.3.5 Parallel cable 91u2u 1 90

21.3.6 Power cable §1u2u 1 4

21.3.7 Tool box and tools 31U 1 4 / N 2
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21.3.8 Stepper motors 91U 1 Y0

2139 4" Axis 80mm chuck 3 jaw $1uan 1 90
21.3.10 Tailtock 91u7u 1 ¥

21.3.11 gilensldau Iwau 1 Yn

21.3.12 Software Mach3 English version 31u3u 1 %A

22 PCB Assembly Set 7u2u 1 U9
22.1 eazdeavily

22.1.1 WuyanTesoUsznoursasdidinnseiding shewmalulad SMT Uszneuludeiades
Stencil printer, Pick and Place System u&e Reflow oven

22.1.2 \nesdladsiuuseiulsidenndt 1T

22.1.3 anunsaldnuiuszuulnihagluusemalne

22.25azdeAnianaila

Stencil printer

22.2.1 Work table size ¥u1% 300 mm. x 400 mm. #39ANI1

22.2.2 Print size U1 250 mm. x 400 mm. ¥38ANT

22.2.3 Thickness of the substrates 0 - 80 mm. #38AN1"

22.2.4 The workbench adjust volume 10 mm. (Horizontal Angle adjustment) %38
AN

22.2.5 Repeated accuracy +0.01 mm. #39fN7

Pick and Place System

22.2.6 PCB area 9w 10 mm. x 10 mm. fi¥ 350 mm. x 350 mm. %138AN31

22.2.7 XY axis Travel 4u1@ 420 mm. x 460 mm. #389ANI1

22.2.8 Z axis moving range TuA 15 mm. #38fin7

22.2.9 Placement Heads 37U7u 2 ¥ #39AN1

22.2.10Feeders W19 8mm. = 40 pcs, 12 mm. = 8 pcs, 16 mm. = 4 pcs, 24 mm.
> 2 pcs, Front IC stack = 14 psc #396N7

22.2.11Vision Systern Dual cameras (up & down CCD cameras) #38AN31

22.2.12Drive Closed-loop control stepper servo drive system, make sure never lose
step ¥a9AN1

22.2.133192UU Z axis self-return detection wWUU prevent nozzles breaking

22.2.145152UU Pull pin self-return

22.2.151152UU Leakage of material detection method WuUU Vacuum detection, vision
detection #38AN1

22.2.16 Screen vwnlsitfosnda 7 i

22.2.17 fspuuufinsmununishauneluades Tngliseddnoufinmesaeuen

22.2.18 Mounting speed 5,000 cph (vision off) uag 3,000 cph (vision on) #3853 >0
7) " =:‘5“$
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22.2.19 Mounting precision +0.025 mm. #38AN71

22.2.20Vacuum pump -92 KPA (2pcs,build-in, mute type) #58fn1
Reflow Oven

22.2.21Soldering max area 300 mm. x 300 mm. ¥#38AN"
22.2.22Hot air + Infrared mix heating #39An7

22.2.23Peak power 2,500 W #38fn1

22.2.24Dual sensor temperature 30ANI

22.2.25Max temperature 300 °C #38fn31

22.2.26Built-in PID controllers #3afnin

22.2.27#d7u130 Calibration curve, Just adjust a few parameters, the machine can

automatically generate curves and visually displayed 16

22.2.28 Temperature control accuracy +1 degree (constant temperature) #38fn

22.2.29 Welding type Lead & Lead free #39N11
22 3gunsalusenay

22.3.1 Vibration feeder 972U 2 9@

22.3.2 Juki nozzle: UM 503, 504, 505, 506 91U 4 %u
22.3.3 Pull pins 91U 2 90

22.3.4 Coil for pull pin 911U 2 YA

22.3.5 Camera positioning adjust black board 317w 1 A
22.3.6 Hex wrench 371U 1 49

22.3.7 Tweezers 971U 1 9

22.3.8 Brush d91uu 1 9

22.3.9 gilomsldau $1wau 1 9n

23 Analyzer for breakpoints in circuit boards 31u2u 1 YR

23.118azi8unily

=] o

23.1.1 Jumisslionnasunvislunisnsisasugunsaididnnsad

na

eI

dldnnselindnild  wessramyadevsegunsainidelunduieas laglidesdney

nsznalWlduleas

23.1.2 uansWawuuaed Color TFT LCD with Touch Screen, LED Blacklight
23.1.3 fzanaudivisdinseiiviouifisudanisdeya awnsadeusedunsuiiomnes

wisltlunisifudeya
23.1.4 YamuALMIYLgendseuuUiEnslus
23.1.5 ndnsflonaanusadlaiuaunsgiu CE Marking
23.1.6 Suuseiulitsenin 1 U

23.1.7 anusalrarunussuulnihanglulssmalng ’1/71/ 2 Vaﬂ/

{
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23.2 5188 DUANIUNALA

23.2.1 Waveform Tumsneaaauilu Sine Wave

23.2.2 @unsaUUsEAUYRY Frequency Range

23.2.3 @nInuiusEAurna peak voltage (Open Circuit Voltage)

23.2.4 @unsaUFuTEeiuYa resistance (Source Resistance)

23.2.5 Pulse Generator 3 Level 0 §4 + 10 VDC, Maximum current 100 mA per
channel #38fin1

23.2.6 5845V 2 channel (A and B) #sou1nn7

23.2.7 Scanner Connections 64 ¥1 971U 2 984 ansalylasingsan 128 v wiafinin

23.2.8 Scan Modes anusavileiis Manual %38 Automatic

23.2.9 Safety approval ETL listed

Software

23.2.101l Tree  Pane lddmiudanismsaduszuugrudeyaieliielunisnsiaden
Aends, a5 Sequence  adudulunismeaauld, a¥1s Component vaih
gunsaifieglu Sequence I¢, fmuaan PIN  druauvnwesgunsalld, awnse
fvuamEunAFUTILsIdu AINE ANEIuMIY Tolerance, Delay-time, Max
Sample uazas1eUsyIRlunsiiudayavesusasgunsal

23.2.114 Signature  Pane & %SULARINALUU Real time  Signature, WAAINAANS
Pass/Failed, uansnan1sitAsignaenIsiUIauiieu Signature, AMVuAEIUNAFBU
Mause, NTENE, AIUFIUMIY WaZANANT Print Report

23.3gunsniusenay

233.1 aedyaaildlunsia S 1 U6
23.3.2 & AC Power 31124 1 LU

23.3.3 PC Recordder 31174 1 9

23.3.4 Footswitch 371U 1 au

23.3.5 gamsldau 9w 1 ga

&

24 Thermal Camera LWUUAGLAY 37U 1 LATDY
24.1 wazduavialy

24.1.1 Juedosingamginesdidnnseiind wuu Thermal Imaging
24.1.2 fgwiuauazusula

2413 fwouanmanglui litesndn 3 i

24.1.4 fuwumnesnelus

24.1.5 annsovufinamnisingungild Tuguuuulng JPEG vdeunndn /

24.1.6 awsaldausiudunauinmes Inenu Port #oansikuu USB #3au1nnin >a

24.1.7 winsdlagiassulseiuliveenin 1 ¥ /71("/



24.2 shgazduanwnAta

24.2.1 IR Resolution 320 x 240 (76,800 pixels) #59AnN7

24.2.2 Image Frequency 9 Hz #3afni1

24.2.3 Display 3 in, 320 x 240 pixel color LCD %38#n1

24.2.4 Object Temperature Range -20°C to 250°C (-4°F to 482°F) #3a@na1
24.2.5 Thermal Sensitivity/NETD aeni1 0.06°C

24.2.6 Radiometric IR Video Streaming Full dynamic to PC using USB #38fnn
24.2.7 USB Interfaces

24.3 gunsniusenay

24.3.1 Mount Wag Stand 373U 1 %A
24.3.2 USB cable 1 1 Lefu

24.3.3 Power supply 912U 1 U
24.3.4 gilansldau 31w 1 90

25 PCB Ultrasonic Cleaner 9110 2 &A% 37U 1 ¥A
25.1 wazidunvialy

25.1.1 WumdawiAuaraInuEuas (PCB) MmyszUU Ultrasonic
2512 ansasnahaulasgumnile

25.1.3 fdmuansinainunazgungil

25.1.4 fl9u1ade 150 mm. x 140 mm. x 100 mm. (LxWxH) #3811nA70
25.1.5 nsasdlafasuusyiuliiosnin 1 ¥

25.1.6 annsalganuiussuulwineludsewmalneg

25.2518azlduanunatia

25.2.1 Timer 1 - 99 minutes #381107
25.2.2 Temperature 0 - 80 °C #359An71
25.2.3 Display LED display #3960
25.2.4 Ultrasonic Frequency 40 kHz
25.2.5 Heating Power 100 W %30110171
25.2.6 Ultrasonic Power 50 W #38u1nn171

25.39Unsniusenay

25.3.1 aneln AC Power 371174 1 (U
25.3.2 gilon1sldeu 1w 1 gn

-

-
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26 Electronic Tools Set for Circuit repair §1u7u 1 ¥
26.1 wazBuavily
26.1.1 Wugaedosilolidwivlunisgdounenasdidnmsetind
26.2aUnsalusznay

TWEEZERS (AISI 304 Stainless Steel)

26.2.1 TWEEZERS 105 mm., 130 mm., 145 mm., 150 mm., 170 mm., 190 mm. wag
230 mm. IUIUBENEL 1 67

26.2.2 TWEEZERS (BS) 165 mm., (AA) 125 mm., (RR) 150 mm., (MM) 125 mm.,
(1) 120 mm., (GG) 120 mm., (J) 165 mm. wag (TS) 125 mm. 31uIusgNay 1 /M

SMD TWEEZERS

26.2.3 WuU STRAIGHT/POINTED 2u1auane 0.7 x 0.6 mm. wag 1.3 x 0.6 mm.
1ANET 115 mm. Suvuialateas 1 @9

26.2.4 WUU STRAIGHT/POINTED 2uradane 0.7 x 0.8 mm. daue13 138 mm.
U 1 M

26.2.5 wuU BENT/FLAT 2umUane 1.5 x 1.5 mm. wag 1.5 x 0.6 mm. #A211817
120 mm. 9UuvUIaateas 1 62

26.2.6 Wuu BENT/FLAT Uateuwuu Positioning at 45° angle auadaie 1.5 x 0.6 mm.
dA7ue1 120 mm. 91U 1 M

26.2.7 WUU Semi-Circular 9unavang 1.5 x 0.6 mm. A7 115 mm. way
120 mm. FMUIUMINENIEL 1§D

26.2.8 WUU Semi-circular Uaneuwuu Positioning at 45° angle aumuane 0.5 mm.
AU 125 mm. 31U 1 M

ESD/CERAMIC TWEEZERS wuuilasuuanedutuauld

26.29 Duckbill Tip MNNEMTILAW 125 mm. 413U 1 62 uay Spare Tip 917U 1 M1

26.2.10 Fine Tip ANNETTWAM 130 mm. 3133 1 67 uae Spare Tip 311U 1 M1

26.2.11 Curved Nose (J) A11813531A13 130 mm. $7u7U 1 77 uag Spare Tip 97174 1 72

26.2.12 CERAMIC Anaigmsiasing 130 mm. 3117w 1 672 wae Spare Tip 4147u 1 M

Other

26.2.13 MINI LONG PLIERS 977 1 ¢n

26.2.14 ROUND NOSE PLIERS 150 mm. 91u3u 1 61

26.2.15 SOLDER SUCKER (Silicone Nozzle) 317U 1 i1

26.2.16 WIRE PLIERS 717 1 62

26.2.17 WIRE STRIPPER 8-10 AWG 9171 1 61

26.2.18 SCREW REMOVAL PLIERS 97w 1 2

26.2.19 PLIERS’ MASK @1#15uU SCREW REMOVAL PLIERS GT $1u3u 1 ¢

26.2.20 HANDY CRIMP TOOL wu1@ S, M Wag L 311ugunag 1 67 /
26.2.21 WRIST STRAP 31u7U 1 #2 Vd |
o o Cﬁ*}’"u/
26.2.22 SOCKET WRENCH SET 37uu 1 81 /L;A/ 7
/7 Qb



26.2.23 Nut Driver 9u 3,4, 4.5, 5, 5.5, 6,7, 8,9, 10 Wag 12 mm. 3UUIUAEE 1 §0

26.2.24 lwmasunnuuu 5.5 x 0.7 x 200 mm. 37U 1 6

26.2.25 lumsUnnuuy 6.3 x 0.9 x 214 mm. 391U 1 5

26.2.26 luAmsunnuuu 6.0 x 0.8 x 362 mm. 311U 1 62

26.2.27 lumsunnuan #1 x 200 mm. 317 1 6

26.2.28 lamaunnuan #2 x 214 mm. 37u7U 1 ¢

26.2.29 lamaurnuan #2 x 362 mm. 371U 1 ¢

26.2.30 PHILLIPS PRECISION DRIVER SET 31171 1 4n 37U 6 o
26.2.31 FLAT MOUTH PRECISION DRIVER SET 317U 1 9@ 97174 6 o
26.2.32 IC EXTRACTOR 91U 1 @7

26.2.33 SIDE CUTTING PLIERS 150 mm. 977U 1 @7

26.2.34 MINL FLAT NOSE PLIERS 97u7U 1 #2

26.2.35 MINI COMBINATION SPANNER SET 31171 1 99

26.2.36 COMBINATION SCISSORS 160 mm. 37U2U 1 #7

26.2.37 LONG NOSE PLIERS 165 mm. 97U 1 2

26.2.38 LONG NOSE PLIERS (STATNLESS) 117U 1 6

26.2.39 NEEDLE NOSE PLIERS (STAINLESS) 97u7u 1 @7

26.2.40 FLAT NOSE PLIERS (STAINLESS) a7u7u 1 3

26.2.41 LONG FLAT NOSE PLIERS 125 mm. 37u2u 1 62

26.2.42 SLANT EDGE NIPPERS 125 mm. 31121 1

26.2.43 PARALLEL NIPPERS 125 mm. 371U 1 61

26.2.44 MICRO NIPPERS 105 mm. ag 125 mm. 311uageas 1 ¢
26.2.45 WIRE STRIPPER 22-30 AWG 31171 1 ¢2

26.2.46 PCB CONNECTOR EXTRACTOR 971U 1 62

26.2.47 REPLACEMENT SILICONE TUBES d@1%5U SOLDER SUCKER 91u7u 1 77

27 Electronic Tools Set for Circuit assembly 31u2U 1 YA

27.15gau8unMlY
27.1.1 Wuyaiesesdlefilddmsulunmsuszneuinesdidnnseiind

27.29Unsniusenavy

27.2.1 Micro nippers 125 mm. 314U 1 M
27.2.2 Slant edge nippers 150 mm. 97U 1 /7
27.2.3 Miniature pliers 125 mm. 37u7u 1 67
27.2.4 Needle nose pliers 150 mm. 97474 1 77
27.2.5 Slide cutting pliers 150 mm. 314U 1 /2
27.2.6 Combination pliers 150 mm. 9147 1 #7
27.2.7 Pump pliers 250 mm. 37U2U 1 72

27.2.8 Wire pliers 245 mm. 97u2U 1 #7 ﬁ/Z’L/w



27.2.9 Tweezers 125 mm. 314U 1 62

27.2.10 Lock holder 150 mm. 31u7u 1 617

27.2.11 lamsunnuan #00, #0, #1 wag #2 uIuegNas 1 M

27.2.12 lamsunnuwuy 2.6 x 75 mm. 377U 1 6

27.2.13 lvaiiniuu 4 x 100 mm. 31w 1 i

27.2.14 TameUnnuu 6 x 150 mm. 37u7u 1 6

27.2.15 Alignment driver 150 mm. 977U 1 2

27.2.16 PHILLIPS PRECISION DRIVER SET #000 uag #00 91U uUdE9as 1 M

27.2.17 FLAT MOUTH PRECISION DRIVER SET 1.8 Wag 2.3 mm. 974748898 1 /2

27.2.18 Screw-holding driver #0 31U 1 ¢

+27.2.19 Nut driver 4, 5, 5.5, 7, k8¢ 8 mm.914IUae98E 1 A7

27.2.20 Adjustable angle wrench 200 mm. $7u2u 1 M

27.2.21 SPANNER SET §1u3u 1 9

27.2.22 Taper reamer 20 mm. 971U7U 1 /7

27.2.23 Hammer 21 mm. 3727U 1 /2

27.2.24 Measure Tape 2 m. 3747 1 A7

27.2.25 HEX KEY WRENCH SET §17u 1 4a Hvun 0.89, 1.27, 1.5, 2, 2.5, 3, 4 vy mm,

27.2.26 SOCKET WRENCH SET §1uau 1 g fividsuwuin 4, 4.5,5,55, 6,7, 8, 9, 10,
11, 13 ¥ mm. 4 Ratchet Handles 125 mm. & Extension Shaft 50 mm., 150
mm. & Cross Bar 115 mm. uag i Steel Case

27.2.27 File set 91174 1 9

27.2.28 Handy saw 374U 1 62

27.2.29 Soldering iron 32 W 971U 1 M2

27.2.30 Solder 150 g 97u2U 1 #7

27.2.31 Soldering box 97U 1 A7

27.2.32 Solder sucker 31U 1 62

27.2.33 IC Extractor 37117U 1 i1

27.2.34 Spring hook 31U 2 /2

27.2.35 Inspection mirror 374U 1 #7

27.2.36 Magnetic pick-up tool 31U 1 #7

27.2.37 Parts box 37U7uU 1 @7

27.2.38 Solder wick 2.8 mm. 97U 1 77

27.2.39 Vinyl Tape 31U 1 M1

27.2.40 Pen light 97u2U 1 6

27.2.41 Cutter knife (L) 3174 1 62

27.2.42 Oiler 31U 1 612
P

27.2.43 Flat brush 3743 1 A7 N
27.2.44 Poly bottle 9u% 50cc wag 100cc IMWIUDENAE 2 61 /7,}"/ :

i
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27.2.45 Silicon cloth 971U 1 #2
27.2.46 Multimeter 97474 1 ¢
27.2.47 Aluminum External Case 9u1d 455 x 330 x 17 mm. 274724 1 §7

wasiwas
28 Thzufuanisuuuil 1 dwiuiesiniuigunsal Sub-System LAB §1uau 2 @2

ARANWAEIANE

(1) vunlidesnimFawngy ndne 80 x 813 150 x &3 150 Lwufiuns

(2) Tas9a$19 : Work Top Uu Particle Board of Laminate Surface Unvause PVC
fhennafu (HOT MELT) auudeiniesing Seumunlsitiosndn 25 fiaduns &
ANUASNLABNNTTATIU USINTEUNN ALY UAZAIMSDY

(3) furuerstlasiulriinaingyuuiiulfiy (ESD Table Mats)

(4) Tassasradumdn wdeuseddugnainnssy (Epoxy) Uateulasaasiamaniiyuusu
'izﬁummgq—ﬁﬂ

(5) raulwall 2 ¥ ¥11970 Particle Board of Melamine Surface Both Side Unwau PVC
Faenmifur (HOT MELT)

(6) rouleayausn Wunuvrdnengandndes indudedlds fatusesiudre-1an agns
fuasudauss Tiroulvaeninfsgavasanigaoisaius

(7) poulvayniians \uwuuainfuilfe Snuaenindes srawnfuiulfzufiRns

(8) finda Main Power Supply 1 phase Usgnausna Circuit Breaker 2P, 20A, ELCB,
Emergency Stop, Lamp, Socket U 1 YA

(9) fiaka 13U 220Vac Stumdliitosndn 3 ym uay aindUa-Un yavaenlvivigeaisaieus
WU 1 99

(10) fmdavioseundouuinnye fivineulea Tnedeuseiy m‘%‘m@mﬂ"}'umzﬁl’a (Fume
Extraction) finnmausaldlfizviefimnzan dwmiuganiunziuulfie S 1 9a
(10.1) Lﬂ%d@ﬂﬂ%msﬁ"’; Fmsunuiandmly wuu 1 vie wwaeudreazain
(10.2) ipasanunsausunuisle
(10.3) fidyayraudsssunmusii
(10.4) filvuansanusiawainioudeunou
(10.5) sonuuuldnsesaudiulaeiidy Fine Dust Filter F5 ueniUdsuld | EPA Filter H
13 waz Active Carbon ldnsaseenuuvrunalvglunasafieniu dwaundouldnses
(10.6) anansanaauldds > 97% Flwun 0.3 um

10.7) mavudisunsasemauiansazasnmeiuinaiaies

(

(10.8) fn3osuazgunsailiuiaglasiulwihating /
(10.9) szuuuseau 190 m3/h . _
(10.10) SzUULIIAU 3000 Pa \7 L/ﬂf

\{’V\g
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(10.11) S¥AULEESSUNIY < 50 dB (A) NSzezy1e 1 LWng
(11) TAUTALUU 3 FUAIUDIE 97U 1 %M ¥1131N Particle Board of Melamine Surface
Both Side Uavau PVC men1ifiudl (HOT MELT) auyusieiAsaddng wisuiiedu uas

neyuason

29 TRzufAnsuuud 2 dwiutesianngunsal Sub-System LAB S1uau 10 /2

AMENWYLIRNE

(1) vwnlddpenimiawiiu ndne 80 x 812 240 x g4 160 LHUAAT

(2) Tas9a313 Work Top tUu Particle Board of Laminate Surface Unapusing PVC e
At (HOT MELT) auyusneletesdng favumunliitiesndn 25 faduns

(3) furiugnstlasiulnihaingyuuiiulfz (ESD Table Mats)

(@) Tassafradumdn iwdeudediuanaivnssu (Epoxy) Uansulassadamaniivudsy
SEfUANNG-HN

(5) Aeulwavinan Particle Board of Melamine Surface Both Side Uawau PVC fg
AUt (HOT MELT)

(6) Wuuvuriinengavtiudos iuduvedas finusesiudne-un sgreiunaudause

(1) W¥neuleasn funsindegunsallifih uuuBes snmaenanaueaeules

(8) Amda Main Power Supply 1 phase Usznaumas Circuit Breaker 2P 10A, An Earth-
leakage circuit breaker : ELCB 25 A, Emergency Stop Lamp, Socket 3712y 1 Ye

(9) fiagia 615U 220 Vac drwaulitesndt 3 ga (eedu WSy wuug 1 90 wazuwuy

i
a e

fien Sy aindiln-Un 1 90) uasiniaynvasmmigeaisairus wieuaindnszan
(10) Frundsszwindldroulvaieiulfy Andemeunssaunuiad
(11) Aunuuy 3 Fusudng $1u2u 1 9a ¥i19 N Particle Board of Laminate Surface
Uomau PVC denmiuih avyudeniasing wiouiledu wae nouaben

30 TfsUfUANISWUUN 3 dmTuieeufjufns RF LAB 91u2u 2 ¢

(24 o oa ﬂl’

AW 1 analedelRzUfuRnIsuwuLn 3 dwmSuiesujuifanis RF LAB

" (amaeiieldddednwaimemeniminiu liffuagaiunnsausagln) »" d
. Wiy
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ANANYZIANY

(1) wualidesndmiewiiu nine 80 x 817 150 x g9 80 LwuRLUAS

(2) Tas9a$19 Work Top \Ju Particle Board of Laminate Surface Uawausie PVC fe
AMafuth (HOT MELT) ausudewadesins dammutlitiosndn 25 fedwns

(3) Tassafhadumdnnass Taselizfunuunenusznauld vaie 4 du videmdn
nasIuInlitesnil 48 x 48 faawns Meudunannass vunalitoenin 35 x
35 fiaduns Anvarimudendan 4 F1u faunanefuiminiulfe Snwazan
Teuraziudoudassmincudumiuasiundaddoty Yansaaasuings
UnsaiUfuAugsld 20 fadiuns nugeaniiudsseiuiiulfeduuy Augs 800
fadwns yavlfeiifundnnniu udiugramnssueuamiuiou (Epoxy)

(4) maulwaniiudes vinann Particle Board of Melamine Surface Unvau PVC fen1a
futh (HOT MELT) Bafauuindfyldegrasiunudause

(5) wiheeulvailunsiindagunsalliiisznaudae
(5.1) uHd Main Power Supply 1 phase Usenausne Circuit Breaker 2P 10A |

Emergency Stop , Lamp , Socket 972U 1 YM
(5.2) anwlrdwmsuseszuulvneusnldy u1m 3 x 1.5 AN519GRALUAT 817 3 LIRS

wiauuan 9mau 1 4a

31 WhzUfuAnisuuui 4 dmsuioaufufnig RF LAB 91u7U 1 A7

AWl 2 nwdegnalRzUfTRnsuULT 4 dwSuesufifinng RF LAB

AMANTLIANEY

(1) wunalddpenimiawindu N1 80 x 17 150 x 44 80 LWURLLAT

(2) Tassadns Work Top t0u Particle Board of Laminate Surface Unaausing PVC #ineg
AUt (HOT MELT) ausashewedosing famumunlsitosndt 25 fadiuns

(3) Taseasradumdnnass Tassulfzdunvunenusznauld vvi 4 du videwan
nasswunlitesnii 48 x 48 Hadwns maudumwdnnass aualidssnin 35 x
35 fiafiuns dnuvasiaudeudats 4 du Saunatesudminfiulfs Snuase

TR LA AE AU ANEATE NI NV TUNLILAEATUNSUTIMIEAY Ua1gu1MIaDInIuRAR

(mmeeiialgaedednyaenisnmentmyiniu lfinauniuniinisauseealn) )‘: s
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gunIaluTuaugeld 20 dadwns ALgIInudssEAuiulfigAuuy ANgs 800

9

a o

o o2 & & & A v
fiafiums yaldzndumanynau Juddugnaimnssuouauisu (Epoxy)

b 2
= s

(4) fimeis Circuit Breaker 2P lsitlowndn 10A d1u7u 190 uag Wnsuwuug 220 V

T 2 ga wuuisuuinuliy

v 1
o e =i

(5) daudnduien (G918 - 937) 1970 Particle Board of Melamine Surface $7w7u
2 yn wipuladuuasnyuIden

(6) anelndmsusassuulrnieuanide vun 3 x 1.5 A157980881U05 8717 3 LWAS wiau
Uan 9wu 1 99

32 1fzADUNIADS U 6 A2
ARANYLIANY
(1) awalddesnivsewiniu ndng 60 x 817 120 x 75 wURUAT
(2) TR miurenenfiumesiitundduein
(3) fiAudn wiounguadon lidosndt 2 duth
(@) Tnssasralfeidulsl Particle Board of Laminate Surface Unwau PVC denmafuti
(HOT MELT)
(5) fulfeiuuiinumunliitosndn 25 fadwns wdsuAafuuuiewaniiy

(6) vpsTovanslWuazanudyyineingg

33 guuudl 1 dmduiesiaugunsal Sub-System LAB 31WU 9 §

AIA 3 Megreduuuil 1 dmiuiesmungunsnl Sub-System LAB

AMANBEULIANE
(1) unlidssniviawiniu 0319 50 x 812 100 x 180 LWUALAS

-
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(2) @wve9g) ¥}137n Particle Board of Melamine Surface Both Side w1 16 fiadiuns
Unwausne PVC daennafurivia Hot Melt auyuieA3edng dunnenelug
ausauTusEAU

(3) duvdruuduuu Wuuudansgannsouls v¥en Particle Board of Melamine
Surface Both Side w1 16 fiadiums Yavaudae PVC Fenmiutheiln Hot Melt

(@) Fudfuseiy aelug vhann Particle Board of Melamine Surface Both Side 11un
16 fadiwms Unvaushe PVC fennfutheiln Hot Melt anunsavFusediugeslall
UaEnd 5 s¥Au

(5) floduiln-Un yiuugans Wuwuy GRIP SECTION Janvieefiid faualidesnd
21x50 fiadiuns (NT19xgs) divineUase W35, wiou CARD LABEL Unsnouwy
wanaAnviineasesanla ileTaveu Aanmnauauastedeldlasiioduiissoslsey
AUUNEAYDIVITIUTY

(6) uruturasy Wuuiuiugndie ausifen vdaelansyuiiia suiauinsgiu
35 daduns

(1) ndfuwanaiin ABS amsauUiusEdugeld mevenvesrduusulsiUngeszana
10 g, @uiiamisafiizaanoonuvhanuazealdiuglilaefafigag (cLp
LOCK)

34 Fuuudl 2 dwduriesiangunsal Sub-System LAB §1uau 6 ¢

ARG

(1) pualiisndmdowiiu e 50 x 813 120 x 80 WURLIAS

@) Tassadrendumdnndssaunn 1 5 x 2 i1 wuilidesndn 1.5 Safwnswuriuded
Sftend vansunususeiusunsslindin Yagvihe Tavedudenansin aunsauiuge
fuazBumuiiuiideadieldlunsdliifuiedudisou

(3) Work Top $aq¥ée Solid Phenolic 58 Compact Laminate (Lab Grade) finan
U1 16 SAALWAT AN1150NUNTINYIULALLTINTUNNLAGR LazaIunsanuAuiay i
AUNUNIURBNSAANIDUTIETTLAN

(4) dufduvesdiag (CUPBOARD) Jaqymelidnlaiisivanfiiunwaainyin HPL
(High Pressure Laminate) A7858UU Cold Press #un 0.8 Hadiuns Weaaany
Aendsdaariiun danuvuilidesnin 16 Jadwns Uavauldnae PVC wun 2
fiadwns fhenniuth (Hot Melt Glue) Tnsaussufeiniodns Funuiiliasies
Anadvuiiu Usznaudagaunsal Knock Down ¥ila Cam Lock & Dowel vianlany
waw Zine Alloy 3Tusu uazifieslsinnm anunsanenuazseusznaudlalngluiviil

ALEEY
o -~
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(5) g, widandsg TagvindaelddaUaiadeandiunmatainela HPL  (High
Pressure Laminate) feszuu Cold Press wun 0.8 fiadiuns Waaoddiu nnendsdn
adiwum dauwuilddosnin 16 fadwns Unveuliisneg PVC wun 2 fadwns ae
Al (Hot Melt Glue) Tnsaussmudeindossns Sunuiildasdesinainuyy 5
AMuUsERRSEUSRY

(6) wiwugRndetasssuneanavidaenanaiin PVC

(7) %’uﬂ%’mzﬁuma’lum: Tagvielddalefanieaiiiunnaiainaia HPL  (High
Pressure Larninate) #essUU Cold Press 1un 0.8 Sadluns yiaaessnu anends
Unanfiiuy danunuilidesnin 16 Sadiuns Unveuldnie PVC v 2 dadiuns
frennfuni (Hot Melt Glue) Tngauyusuieesosdng Funuiildasdosinain
a’lmiaﬂ%'ui:ﬁummqaﬁ'ﬂﬁlﬁﬁeam"l 5 S¥hiU

(8) naywadeng yihvhelangguiialesiunmaduaiy

9) Tudutnidunuuiulingss Yandulaveiignnaswanadin

(10) foduda-Yanthurududn Wuwuu GRIP SECTION Tanvindneiid fvwialidesndn
WA 21x50 Tadiuns (niexes) SineTameiid wiou CARD LABEL Unmauky

[ 8/

L v o

wanafnvineaeezasanla Aaninguikaztedeldlaeeduilasdedeagiuuugn

q

VDIV LAY AUNEUTN

35 giiuanans 31w 4 ¢

AANYRZIANE

(1) pueliisnivdewiiiu nde 50 x 817 90 x 180 WwuRWAS

(2) duvesg AN Particle Board of Melamine Surface Both Side #u1 16 Hadlums
Un vaude PVC dowiln Hot Melt auyudeiaiosing sunsnelugannsausu
AU

(3) drunthunudiuuy Wunszanuudeu vunldldesndn 6 fadiuns

(@) d@ruminuiuaiuan Wuunudefiu ¥hann Particle Board of Laminate Surface ¥iun
16 faduns Yavaudne PVC drenmiui ¥iln Hot Melt

(5) Fuudusesu aelug via7n Particle Board of Laminate Surface w1 16 fiagiwns
Uswaudae PVC faenmifuih oda Hot Melt annsauiusedvgesldlidesnd
5 5¥AY

(6) Hodulia-TUn wiium wisunuaGen

(7) viwiuvesyd 1luuiuiugndae auseden vaslangguiiia vunuinsgu
35 Hafiunsg
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36 gaanines 31U 1 ¢
AMANYEIANE
(1) gAsnined 25 vos yunuAaztes n1e 50 x &n 50 x g4 50 WwuRmS
(2) vwng lidesndmSewiniu ndne 260 x &n 50 x & 260 LuURALLAS
(3) ¥131n Particle Board of Melamine Surface Both Side v1un 19 fadiuns Yavay
fe PVC shennafuth wiin Hot Melt ausudewrdasdng
(@) Juunmudaiiu 25 Usee wieunguadenuuudase 25 4
(5) filedunituuuseannuIy

37 §ifiuaunsafiudruBidnusedinduuinidn s1uu 3 ¢
AANWALIANE
(1) annsauvsvesgesuaudnllsivosndt 2 dos
(2
(3
(

[
o =

Funudutnlutiaenin 48 dudn

as

)
) vwnlitdoenimTowiniu AwEn 7 99 x A3Und1e 12 971 x Amgs 21 i
4) lassasieviianwanadn (ESD SAFE)

38 1N19 1Y LUNa9 clean room F1UIU 20 7

1] £ *
AT 4 anad1aind ldluties clean room

ANANUNZIANY
(1) Taseadaiuinmy fszuu pneumatic height control muANMIUTUsEAULMBlgNY

TfneuagasaInaue
1 %] L3 3 3 o = = s &
(2) NISPRNKUUMENENNISTUFAERS (Ergonomics Design) tnaAnilaflavanaiiuaunad
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MARLIN U Auanvamawaiiavaingunsal insesiieTadmiussuunageumuanasgIuAlY

Wrnulanisaunuusimanlwin Electromagnetic compatibility for Conducted Test

(EMI/EMS)

1. auaudangly

11,

1.4,

1.3,

1.4.
1.5

1.6.

1.7.

L8

1.9.

is‘uuﬂﬁﬁmﬁg\‘iLLa::a'q;Ja‘uﬁaammsmaa%’umswmaaumuﬁﬁa CE102, CS101, CS114,
C5115, C5116 AMNINIFIU MIL-STD-461 Rev. F #38 G 377U 1 52U
szuuniidounudaimuad 3 narwan v. Fesanursarnuseiudusruuanss
AIngUIzasANINAG@aUAIWEY Uazasemuiaidenisnagaunudiulinig
wiwinlwihnuannsgiu MIL-STD-461 w3aifiguinii
nsfiflauesiaaiuisaldiniosiedn 1 1n3es naasuldvanesiaide (a1seit 1)
uisndudesldaunsaideviadunsadunisldsniaieiofn flauesimdosduiunis
daeussuunieugunsalaving wazsuauniesindiiemesansvaaay
sruuriidsuausinednlvilgunsalriovinafifeades Windouldau mumasguitsrsds
msseyde indesiledn munanuan . deit 3 HulusensssydeiFenmuumnsgu
delinruauaudivenaiosdioiaviniy mnadesdieTnresiauesimanunsaneaey
muanasgiu uiideFenidiuedeiu gunsal indesilefn Maveilinuaut@unnni
1 puantisiuegluiniasdledniifier uazanunsonaaauldmuingussadnsmaaey
PIATEIUTENsEs aunanuan 9. feldigunsaiiunsnuderimun
szuuvidsauiasindauardsoundon RACK fiannsaindaudneld wnssuusdas
Andmsaulfiznaaey uasilasinaififeades Medndsanfnnsdesnianldousiud
uazsossuM Ay EUT Advwalidesndt 1u.X1uX1x. dindngean 500 Alandy
szuurdashiiunsindadousensnd edasilotn, RACK, gunsaififeades uaslfed
Rasa vieBuqTiliousaiu siifewuansthefiusgradniay
szuuaiasdaunToulusunsy uazyganouiinmes gunsaliowienieuldau uay
Tusunsuillunsmuaussuuiiannsayhauasaadesiuinsesdieinldilueded uaz
anusadaiunan1saaeuldnIuFULULYRINATE L FaNAKITAIUANNITNAGEY RBY
\Hunosduauysed (Faudu) fidvAvisedagnies waglddrdanisvhauluileidulag uae
Foslisrfaszornanisldnunasntiegmislinuvennieddle wazmnmananil
MsUFUUTITENALS/ WSuLnS vounsesilenaaaunielussesiian 1 U Juaniy
dwouszuun fuierosinisusulsimeninas/ Wisuwas Wiumsaudnaaaus lagl
Anmlaanglag

szuuTssdwaunsauluiusasmmaaauanlssuEHEn (Factory Acceptance Test)
wazsEUUaTidwauioseenuuuiiialiussuunaasunLLInsgIY MIL-STD-461 Rev. F
w30 G Tsiawiz mevdinisdaweunniuudinade desdalilifidermyemesdu
EMC #ifivszaunsaléunismnasy EMC fianansalsidusnurinbiuduaznaundulsl
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1.10.

1.1

1

5

1.14.

1.15.
316

wiedlefaiidweuspaiuiuililunu Full compliance sniumensnu defmuai 3.7
aArn v, weslnfunduuindnliih siiandeudreld (EMI/RFI Sheilded tent)
MsimeSENfiufinsnaaeyu Wy Ground Plane, Tfennaey 1y azdoudulun
1AsFILTSaRs ilsameronmsmagaunienvunalidosndt 1ux1u.X1a. dmin
g4gm 500 Alaniu

HUeRRIiduNTaUTINSVIAGRUAIMWITE CE102, CS101, CS114, CS115, CS116
TR anon. waedasdaliinis Hand-on Training ﬁaﬁé’ﬁw%’umiamm’faa
ansodudunmsaasulinunasguisds

HU18feInLiunsagauUsznaunNIsdwauIu (Onsite  Acceptance  Test) 19k

AMENIINNINTIITUNERT AR 0

wrensiadesdietn AAuuan U, Fosdewaunanisasuifisuiildfuuinsgiu
ISO/IEC 17025

fanefassussiuiassuualiidosnd 19

wAnAsifiausdesigudven, quidsuiioy warfiunudmnieiiannsaguandanis
Y

A1519# 1 MTeTemsaunsaidmsunismaseuviade CE102 CS101 CS114 CS115 CS116

4 e 3 CE cs cs CS S
NUNIELAIDIUDUVUMT
102 101 114 115 116
Measurement receiver %39
1 X X X X
EMI Receiver
Signal generator %38
2 it X X X X
Pulse generator
3 | Oscilloscope with Voltage Differential Probe X X X X
LISN
a4 ’ X X X X X
(Line Impedance Stabilization Network)
5 | Power amplifier gy Power Meter X X
6 | Coupling transformer X
r Isolation Transformer X
8 | Data recording device 58 Computer & SW X X X X X
9 | Damped sinusoid transient generator X
10 | Current injection probes X X X
11 | Current probes X X X
12 | Calibration fixture X X X
13 | Directional couplers X
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CE CS cs S cs
102 101 114 15 116

S18N15LATD9L YU

14 | Attenuator X X X X

Coaxial loads %32
15 _ X X X
Terminator 50 ohms, 10 W

Drive cable, 50 ohm, 2 meters, 0.5 dB

o or less insertion loss at 500 MHz X

17 | Transducer X

18 [ Resistor X

19 [ Cable, Adaptor and Accessories X X X X X

2. ﬂmauﬁawmwﬂﬁﬂ InauaiANAYINAAIALAAa YRS asTa R ATUNIAIFIU MIL-STD-461
\rasiiatniidweusasiiinasirnanunainirdeudusiluethalos sl
2.1, Distance + 5%
22. Frequency + 2%
2.3, Amplitude, measurement receiver: +2 dB
24, Amplitude, measurement system
(includes measurement receivers, transducers, cables, and so forth): +3 dB
25, Time (waveforms): +5%
2.6. Resistors: £5%
2.1, Capacitors: £20%

3. $18n13 gunsal Lesesiiedn gunsaldaviag waz EMI/RFI Shielded Tent
AnaLTRMamaiaves gunsal tasesliatn gunsalsenas TR BITITUNIARDUNIATIY
MIL-STD-461 F w30 G Ideensanysal flauesiaranunsaiauegunsaiifinaudiinifiszylu
wnsguld sedliisomsded
3.1. \psesdlatavinn CE102 Ssenisdedl
3.1.1. Measurement receiver 38 EMI Receiver
3.1.2. Data recording device %38 computer and software
3.1.3. Signal Generator
3.1.4. Attenuator 20dB 50 Ohms
3.1.5. Oscilloscope
3.1.6. LISN (Line Impedance Stabilization Network)

o
=

3.2, 1A394397AnL2A CS101 ds1en1saedl

3.2.1. Signal Generator /
> ad
3.2.2. Power Ampilfier \7



3.2.3. Oscilloscope %38 measurement receiver
3.2.4. Coupling transformer

3.2.5. Capacitor 10uF

3.2.6. Isolation Transformer

3.2.7. Resister 0.5 Ohm

3.2.8. LISN (Line Impedance Stabilization Network)

3.3. \nspefladanuan CS114 Ss1enisasil

3.3.1. Measurement receivers

3.3.2. Current Injection Probe

3.3.3. Current Probes

3.3.4. Calibration fixture: coaxial transmission line with 50 ohm characteristic
impedance, coaxial connections on both ends, and space for an injection probe
around the center conductor.

3.3.5. Directional couplers

3.3.6. Signal generators

3.3.7. Attenuators, 50 ohm

3.3.8. Coaxial loads, 50 ohm

3.3.9. Power amplifiers

3.3.10. LISNs (Line Impedance Stabilization Network)

3.4. 1ASasiletavuan CS115

3.4.1. Pulse generator, 50 ohm, charged line (coaxial)

3.4.2. Current injection probe

3.4.3. Drive cable, 50 ohm, 2 meters, 0.5 dB or less insertion loss at 500 MHz

3.4.4. Current probe

3.4.5. Calibration fixture: coaxial transmission line with 50 ohm characteristic
impedance, coaxial connections on both ends, and space for an injection probe
around the center conductor.

3.4.6. Oscilloscope and Voltage Differential Probe, 50 ohm input impedance

3.4.7. Attenuators, 50 ohm

3.4.8. Coaxial loads, 50 ohm

3.4.9. LISNs (Line Impedance Stabilization Network)

3.5, iaspsilaiaviuan CS116

3.5.1. Damped sinusoid transient generator, <100 ohm output impedance
3.5.2. Current injection probe /
3.5.3. Oscilloscope, 50 ohm input impedance
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3.5.4. Calibration fixture: Coaxial transmission line with 50 ohm characteristic
impedance, coaxial connections on both ends, and space for an injection probe
around the center conductor

3.5.5. Current probes

3.5.6. Waveform recording device

3.5.7. Attenuators, 50 ohm

3.5.8. Measurement receiver

3.5.9. Coaxial loads, 50 ohm

3.5.10. LISNs (Line Impedance Stabilization Network)

3.6. l@zvagau 31UU 1 A

Power Accesa
Soyrce Panel

Stanaof
»

i Iterconnecting
Catie

Crourst Plare VA A——

AWl 7 degslfgnnsounIuNInsgIu MIL-STD-461 (EUT finnsuuldz)’

3.6.1. ynanTaniilinelfifndu awnsaldemludes Cleanroom

3.6.2. inda Grounding Plane #3asluNTVAABUAILLIATEIL

3.6.3. s9ssumInagey EUT 9u1a 11X 11X 1 4. dwidh 500 Alandu

3.6.4. ANMNIONAABULUURIAE vFamaiiy

3.6.5. \Uulfgiviinig Test Setup dwfunisveaeu MIL-STD-461 puanTigniasniy
11m551 wazdwwaunsauluTuTaRINlINLERER

3.7. sasUatunauwimanini afianaaudeld (EMI/RFL Shielded tent)

3.7.1. Tassadauuu Rectangular vunalitosndn 2 u. (L) x 2 1. (W) x 2 1. (H)

3.7.2. laseasadu Faraday tent flassasesuihminasiaies (Self-Supporting  Steel
structure)  Tnglaifainnziulasiadisamaisuasiinmvasanlunsindeudieses
dwaunfeuguninirevis iafinnsasaunsaldenildiviu

3.7.3. Yanraauad w3y EMI/RFI Shielded tent 1uwuu Double Layer

3.7.4. Shielded Effectiveness vi3a Attenuation ianlsiasntn 65 dB AsoUARuARNLARIUH
30 MHz - 9 GHz %39/n71 IALANBUNITBUNANTNAABUIINLTMULHEN MITaNANTS
VMEDU (On Site Test) MuuMIF IEEE 299 w38 EN 50147-1

3.7.5. YapildwoslineWiAnduanunsoindsldanuluiiuil Clean Room
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3.7.6. Andaniaudan gunsalusenau aunsalrevineidnlu wagfinsasdugusuniuain
aedinge (Power Line Filter) 380 1aan 3 wa 32 wand uay 220 Taadl 1 e 16
weud visafinduielvamsoviuldegsauysal

2

7
/ ‘7;/ 4}1‘4’1 53/89"
P I+

(>
o

3
X3
Me—--:—-:

Bl



AMANUIN A.

AadnwuzIunatiaruIngunsal LATeliadn

dmiSuesUfuAn1s RF LAB

/

i ad

‘yﬂx{
wm 54/89 "
JuppAd

M"
Qﬁ-«-—-—-—-—‘-_’__

el



MAuIN A. Audnvazmamaiiavuangunsal wsesiioSadmiusiesufiAnas RF LAB
swnsizesiiodn dwduvosufofinns RF LAB
1 1A3093AsevilAsednBANAga (Vector Network Analyzer) S1uau 1 1A%
1.1 swasdeavily
(1) 1u Network Analyzer wuu 2 Port fianusaléifianisinseinaznaaaunis
ﬁmusuaqqﬂniﬁﬁﬁﬁw'mﬁ’ur-w?iuﬁ'mvtyﬂmﬁ”’awisjmmmﬁ' 10 MHz #1940 GHz
NIDFNIN
(2) fisyuu S-parameter test set fianunsaldifion1siinsesi naasuagnely
(3) WARINANSIASIZAALARIUA 10 measurement channel wagsaus 100 trace
MI0NINAT
(4) @11150M5799A Insertion Loss, Gain, Return Loss, Isolation, Group Delay,
Compression, Both Magnitude and Phase lawsafini
(5) @wsouans Marker 1agia 10 Markers per Trace #3831
(6) ﬁ'ﬁsumﬁu*ﬁayauuu Removable Hard Disk Drive
(7) \n3esileiadessuusiulitesnin 19
(8) anunsalrnunuszuulwihneludsewmalne
1.2 Swaziduamesinumaila

(1) Corrected Systems Performance

(1.1) Systems Dynamic Range at Test Port 85 dB #39/nI1 fienud 45 MHz
§9 40 GHz Fuly
(1.2) Directivity 40 dB ¥3811nnI1 fianudl 10 MHz to 20 GHz
(1.3) Source Match 30 dB #3811nN7N
(1.4) Load Match 40 dB wSaunnndn finnud 10 MHz to 20 GHz
(2) Uncorrected Systems Performance #38 Uncorrected Port Characteristic

Performance

(2.1) Directivity 14 dB #32110n71

(2.2) Source Match 7 dB wsaannIn

(2.3) Load Match 7 dB w3au1nnin
(3) Test Port Output

(3.
(5.

1) Frequency Range 10 MHz to 40 GHz #38fnin

2)
(3.3) Frequency Accuracy + 2.5 ppm %3afnin

4)
3.5)

Frequency Resolution 1 Hz

(3.4) Max Leveled Power 5 dBm #38@nan

( Power level Linearity ﬁﬁﬁqm + 1.5 dB viSedind1 fin1ud 45 MHz fis
40 GHz By

(3.6) Power Resolution 0.01 dB #58fn3
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(4) Test Port Input
(4.1) Test Port Noise Floor 10 Hz IF Bandwidth -110 dBm #ianud 500
MHz §4 13 GHz wIaAnn
(4.2) Trace Noise Magnitude 0.0045 dB fianud 500 MHz 94 13 GHz %30
ekl
(4.3) Trace Noise Phase ﬁﬁ‘l‘/’i&'jﬂ 0.035° rms A WA 500 MHz &9 13 GHz
#IDANT
(5) General Information
(5.1) System IF Bandwidth Range 1 Hz to 1 MHz %38/An
(5.2) RF Connectors iflAdufiusudivinfu 50 Ohm
1.3 wazidengunsaiusznoudue
(1) eflonslda w1 9
(2) @ AC Power 3113 1 Lduy
(3) Calibration Kit fianansaldlffugunsaifideay $wou 1 yn
(4) Cable flanunsaldléfugunsaifidaey d1uau 2 1y
(5) yawlas N-Type , F-type wiou pad 75Q/50Q, SMA atsay 1 4n
2 e3asinsanady (Spectrum Analyzer) 37uau 1 16309
2.1 Meavdeaiily
(1) Hurserinuariinssidyuiafiaunsoudnsansinfie 4 vulsLanwa
(2) §ilerduntsldamuuuy Channel Power (sedfurhdsdewasdosdaayiadilda),
Occupied Bandwidth (muwmmummﬁﬁi‘ﬁ’mu), Adjacent Channel Power
(52AUAIAIEIUDIA I UTDIUNNLALY), Power statistics CCDF, Harmonic
distortion, Burst Power (52AuUfindsdauuda49) ,Spurious Emission (s£Auns
NIEAWAYYIUTUNIY) Spectrum Emission Mask (N15a519nIaumaudayIn )
(3) 3nslataspeduussiulidesnin 1 ¥
@) gansaldaunuszuulwinglulszmealne
2.2 eaLlduaneumAila
(1) Frequency Range : 9 KHz fi1 25 GHz #5afnIn
(2) Frequency Span: (FFT and swept mode) 0 Hz (zero Span) iag 300 Hz
4 25 GHz ¥i58fni1 ( 2 Hz resolution )
(3) Sweep Time : 1 us f19 1000 s ¥3DANTIY
(4) Sweep Trigeer : Free Run Wag Video #38Ana
(5) Video Band Width Range : 1 Hz fis 3 MHz #30/n31
(6) Resolution Bandwidth (RBW) : 1 Hz fis 3 MHz #38fna1 *
(7) Analysis Bandwidth : 25 MHz %38#in31 /

A
(8) Maximum Safe Input Level : + 30 dBm %#38AnN3 7 i
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(9) Display Average Noise Level : -145 dBm

(10) Third-Order Intermodulation Distorsion : + 15 dBm #iAnud 1 GHz v3efin

(11) Preamplifier : 100 kHz 84 25 GHz #S8aRAnNI"

(12) Input mechanical attenuator range : 0 to 60 dB in 2 dB steps #58fn71

(13) Phase noise : at 1 GHz, 10 MHz offset -145 dBc/Hz #3@AN71

(14) Residual response : -90 dBm %#38AN71

(15) Sweep (Trace) points range : 10000 #38fN7"

(16) Interface : USB 2.0,GPIB, LAN %3810

(17) Front Panel : RF input, Probe power, USB 2.0, Headphone Jack #38 USB
Headphone Port #38110N7"

(18) Rear Panel : Ext Ref in, Trigger input, Trigger outputs, Monitor  output,
USB 2.0, GPIB, LAN, IF output #3810

2.3 Mwasidungunsnisznaudue

(1) @ AC Power 997U 1 1&U

(2) Cable Wl DC - 25 GHz wiafinia Iae connector LuuuU SMA w3e
anusalglafiuaunsel 31w 1 du

(3) afamslanu Fmu 1 g

3 \p3esriuiindnnnn (Signal Generator) 371U 1 1AT84
3.1 wandaenvill
(1) L‘T’Jum%aﬁﬂLﬁmﬁmmmmmmu‘hﬁ’uwf 100 kHz fi1 30 GHz W38AN
(2) ﬁﬁdﬁ{f"um‘i Modulation ﬁgﬁLLUU Amplitude  Modulation, Frequency
Modulation, Phase Modulation, Pulse Modulation, Simultaneous
Modulation, External Modulation and Internal Modulation
) Meulanussuulndhluyszimalng
(@) {4 Port Interface wuu GP-IB, USB, LAN %#3a110n731
) desiletadnssuuseiilitesndn 19
6)  awnsaldauiuszuulninelulsemealng

3.2 37563L§UWWWQﬁWULWﬂﬁﬂ
(1) Frequency
(1.1)  Frequency Range : 100 kHz fia 30 GHz #39An7"
(1.2)  Frequency Resolution : 0.01 Hz #58/An31
(1.3) Aging Rate : <+ 1 ppm/Year #38fini
(2) RF Output
(2.1)  Maximum Leveled Output Power : +20 dBm #38fin1

(22)  Minimum Output Power : - 20 dBm %38finin /

(2.3)  Resolution : 0.01 dB ¥38@An1 "
';1\%\{
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SWR ( CW mode, 0 dB ) : 2:1 %38mn3
Output Connector : 2.4 mm %38 2.92 mm (K(f) Connector %38
AN
(3) Spectral Purity
(3.1)  Harmonic : -55 dBc finnufiunnndn 2 GHz FulU wiedndn
(3.2)  Nonharmonics ( CW mode ) : -60 dBc #38@nan
(4) Modulation Specification
(4.1)  Internal Analog Modulation Source
a) Waveforms : Sine, Square #3afn11
b) Rate range : 0.1 Hz fis 1 MHz ®39AnI
c) Resolution : 0.1 Hz #39ANI
(4.2)  Amplitude Modulation
a) Settable Depth : 0 fis 90% %39ANI
b) Frequency Response (3 dB BW, 30% depth): DC %38 10 Hz
fi4 50 kHz
(4.3)  External Modulation inputs
a) Modulation types : EXTI/EXT2 AM, FM, Phase mod #38#n1
b) Input impedance : 50 Ohm #3911NNT
(4.4) Pulse Modulation
a) On/off ratio : 80 dB #sauINNT
b) Rise/Fall time : 15 ns salpENI
(4.5) Self-Test : Internal diagnostic routines test most module in a
preset condition
(4.6) Safety : IEC/EN 61010-1, 3 rd Edition %3® IEC 61010-1:2010
(4.7) EMC : IEC/EN 61326, CISPR Pub 11 Group 1, Class A %30 IEC
61326-1:2013A
3.3 swasiBeagunsniusznaudug
(1) ddemslyau 9w 1 g
2) ax
3
i
(5

)

) ANeYBNUITY 9 1 YA

) ansindyan 31U 1
)

)

—

@18 AC Power Cord 37U7U 1 1&U
WUaste9 2.4 mm %39 2.92 mm (K (f) Connector) 10 SMA F7uu 1 g

—_

4 p3asiamdsenu (Power Meter) 37uau 1 1A3aq
4.1 Teasdeaily
(1) dausaufugunsal Sensor ViwthiiuUasdnyqna Power vaun3asdalvidy
Fyanailniih DC videdyaallviiharudslfiduduwnliiuniadls

v
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(2) 1383 Power Meter (uluy 2 Channel Tngannsaldgunsal Sensor it
awfuanaeiulunsInfdsdwanadasdeiiunnsneiy
(3) 1309 Power Meter vzdasflvonmuanmaifuuuundnvan (LCD - Liquid
Crystal Display) w3afiaanmuanswauuudidustieiay
) 1384 Power Meter aefasinAnvasdayanailéiiern Peak uaz Average
5) 1A389 RF POWER METER aefaaiiuluu Portable wiadalfy
) ndesioindasuusyiuliivosndt 19
(7)  awnsaldnuiussuulwhnelulssmelne

1) Frequency Range : 100 kHz fis 65 GHz (Sensor dependent) #38n119n1
2) Power Range  :-70 dBm 1§ +20 dBm (Sensor dependent) #38AnI
3) Reference Power : 1 mW , Type N (f) 50 ohm connector #3afn
) Reference Frequency : 50 MHz #38fnn
) Accuracy : 1 % #39An
) Display Unit : dBm, dB #5811nn3"
7) Display resolution : Selectable resolution of 0.1 4 0.001 dB #3aAnI"
) Offset range : -100 i3 100 dB #390119N7N
) Measurement characteristics
(9.1)  Averaging Range : 1 fid 512 #39n19AT
(9.2) @wseinA : Average power, Peak power #3811N1731
(10) Trigeer
(10.1) Sources : Internal, External TTL, GPIB #38110N731
(10.2) Internal trigger :-16 fi3 +12 dBm “38ANT
(11) Sampling rate : 30 Ksamples/second
(12) Interface : GPIB, RS-232, RS-422
4.3 gunsniusenau
(1) Peak and Average Diode power sensor 3143 1 A
(1.1)  Telugmanud : 50 MHz §is 18 GHz w3afni
(1.2)  Aaiddyyrafivgvunadnteads : -60 dBm wiafnd
(1.3)  fuavdasdiunduiwewseiu (SWR) : liifiu 1.5 aaeng1unisind
NIV
(2) Average Power Sensor - Thermocouple 31U 1 %@
(2.1)  Wewluguaud : 10 MHz 84 18 GHz #3eRn
(2.2) damasdgaaingrunaanlads : -5 dBm wIeRnI
(23)  Fuavdnsdunduiweasiy (SWR) : ldifiu 1.5 aasagiunsiai

RV HFGER
(3) Power sensor cable 7il4aszni13 Power meter U Power sensor ﬁm'm
g1 lidesnI1 150 @y, U 1 LU ol
%/_/ b\.\‘j
h 59/89
/ \m)‘
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(4) AC Power Cord 977U 1 1&U
(5) afenslday drwau 1 ay

5 @199IN1ANIATZIU Log Periodic Antenna 31u2U 1 A

51 s1wazdunnily

(1) @eeIMIAMSsIU Log Periodic Antenna  anunsoldifiensinsigiiuag
wmaaumsﬁnmwadqﬂnsaﬁﬁﬁwmuﬁ'm?iué’mummmmﬁ Fausguaud 80
MHz - 2 GHz ¥5afnan
(2) sssuusziulidosnin 1 U
5.2 swazlduanieenumaina

(1) Corrected Systems Performance

(1.1
(1.2)
(1.3)
(1.4)

grupudldany (frequency range) : 80 MHz - 2 GHz #39An71
amT1wEne (Gain) : 5 dBi ©30ANIN

Snsndmaduds (VSWR) deenimwdewindu : 2:1 videfinin
fNda9UgEn (Maximum Continuous Power) AN MWy 160 W

5.3 Teavdengunsalusenau
(1) eflensldnu dwau 1 9n
(2) 93 wisudnatua1nia (Flexible Mounting System ) 97u3u 1

6 @18 INANINTFIU Double-Ridged Guide Antenna 37U2U 1 9

6.1 swazdennall

(1) a18e1MANAsE L Double-Ridged Guide Antenna asnsalfifiensiiaey
uazvagaUNIIuYesUnsaiiivihnufunaudygued Fausigunud
800 MHz - 18 GHz %38#nIn

(2) spesudsenulivaenit 1 1

6.2 SWALLBYANAIUNATLA
(1) Corrected Systems Performance

(1.1

guAnuBldanu (frequency range) : 800 MHz - 18 GHz w3afnin
8M319818 (Gain) NINNIMIAWIAU : 5 dBi ¥IBANT

Swsnahunduiia (VSWR) : 3:1 w3ofnTn

fiNd4ugedn (Maximum  Continuous  Powenunnnimiawiniu
150 W %38@nin

6.3 Twavidungunsnilsenau
(1) gFemsldem S 1 9
(2) ¥ wieuhEaa eaINTA (Flexible Mounting System) 31u3uU 1 4A

i
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yasnedyuuuazaunIaiusznaunisin
7 yagunsaiiaTasiionsitouraedyyin S1uu 1 ¥n
7.1 Twaviduamly

(1) dfigunsainsasiielunisiWeusemansuasasthdyqnuuesssuuoansiiuay

wagAdUINgY

(2) figaasasialunisitniiane RI-45 uag R-11 dmSussuuiatie LAN uag

SEUULNIANA
(3) Hyavudataeindyyinuiagieg Fail N-type,
TNC 1Ju SMA
7.2 Twazduan1enunaiia
(1) ypRududhdemethdyyo

TNC,

SMA

i

(1.1) Audwdvaniln N-Type, SMA, TNC, BNC Connector Crimp Tool

(2) mvimaana(Connector)

2.1) nmeagvila N-Type Male
2.2) weanavia N-Type Female
Wiraa1eulin RP-SMA Male

( U 4 1
(

(2.

(2.4) woaeyln RP-SMA Female

(

(

(

(

U 4 #7
I 4 A7
U 4
U 4 A
Wnoalesin TNC Female 41U 4 6
U 4 07

U 4§12

73
2.4)
2.5) wmeaievin TNC Male
2.6)
2.7)

aneaastn BNC Male
2.8) WReauviia BNC Female
(3) wavuUas(Adapter)

(3.1) uUas SMA female 10U SMA Female

(3.2) huuas SMA male 1u RP-SMA male

(3.3)  uuasan SMA female u SMA male

(3.4) uuawila N-Type male \Uu SMA female
(3.5) ulas N-Type male 1Ju SMA male

(3.6) Pulas N-Type Female 1u N-Type Female
(3.7) vutas N-Type Female u RP-TNC Male

(4) fqmm‘%mﬁaﬁmﬁ%ma LAN 977u 1 4
(4.1) A RIA5 vive RJ11
(4.2) FuEemewuUNTELNN
(4.3)
(4.6) gusesdmsudniidly
(5) yoaTasiladmiunsdiaeid
(5.1) yaeTesilatiosfiuluiiatn
- LONG NOSE PLIER

- FLAT NOSE PLIER

Lan Tester

U U 1 YA
]

U 1 A7

o o
11 61/89
/ ﬂ/éd'/ /s

U 2 A
U 2 M
UIU 2
U 2 M
MU 2 77
U 2§
17U 2

UL 1 A2

N



BENT NOSE PLIER

CLEAN CUT MICRO NIPPER

U 1 6
U 1 f

MICRO CUTTING PLIER 125 mm. 37U47U 1 612
A PCS CONDUCTIVE TWEEZER SET 214724 1 619

WRIST STRAP 10 FT

nszdnlawmsastea 9u 1 Tu

(5.2) YAATEIDYY

8 15 1 crimping tool.
Super mini torch.
Soldering iron 30 W.
Brush.

Desoldering pump.
Inspection mirror.
Telescopic circular.

6 'ﬁ”} adjustable wrench.

5 pcs needle file set.

5 17 electrician’s scissors.

Standard tweezer.
Aligment screwdriver.
Voltage tester.
Snap-off blade cutters.
7 {11 brush-knife.

1 f:’.l hook-scrapper.

b ‘ﬁ’.} fork-spike.

7 pcs folding type hex wrench

PVC electrical tape.
5% ih long nose plier.
4 f?’; diagonal plier.
5 %4 11 flat nose plier.
Va ﬁ’a bent nose plier.
Hobby vise.

10-in-1 voltage tester.

3.6 V cordless screwdriver kit.

U 169
ESD PRECISION SCREWDRIVER #0 91474 1 @2

ESD PRECISION SCREWDRIVER #00 97121 1 62
ESD PRECISION SCREWDRIVER 2.0 mm. 91147 1 i1
ESD PRECISION SCREWDRIVER 2.4 mm. 37U7uU 1 @7
ESD PRECISION SCREWDRIVER 3.0 mm. 3743 1 #n

U 1 6
U 1 62
U 1 6
U 1 M
WU 1 60
MU 1M
U 1 A7
WU 1 /7
U 1 67
U 1 62
U 1 6
MU 1 @2
41U 1 M
U 1 612
U 1 62
WU 1 M
U 1 67
U 1
UM 1M
U 1 M
WU 1 61
WU 1 67
U 1 M
U 1 A
U 1 A7
WU 1 A2

Pt il

}, / C@TW
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- Solder stand. U 1

- Components box. U 1 67
- 6 pcs screwdriver set. U 1 M
- 3pcsflat 1.4, 1.8, 2.4 mm. p8198g 1 62
- 3 pcs phillips: #0, #1. a89aE 1 6
- Tape measure. I1UIU 1 /7
- Holding best screwdriver. U 1 D

- Slotted: 4” x 5 mm., 4” x 6 mm., 6” x 8 mm., 6” x 6 mm.

987982 1 A

- Phillips:#1x4” x 5 mm. #2x4” x 6 mm.,#3x6” x 8 mm,,

#3x6" x6'M

m. 8g19ag 1 A1

- nszhldeSesiia 9uau 1 U

8 aehdyaanuiigs 1w 1 yn
8.1 ywazdualy
(1) Lﬂuﬁwﬁ’}ﬁmvzy"lmm'ﬁimﬁu Network Analyzer %38 Spectrum Analyzer
@) dwmsuldanulughuninud DC 81 25 GHz wSafin

(3)

fassuusenulutioanin 1 U

8.2 S18ALDYANIAUNALA

(1)
(2)
(3)
(4)
(5)

Frequency range
Insertion loss
Connector Type
SWR maximum
Length

: DC to 25 GHz #39An3n

:4.0dB

: 3.5 mm (male) to 3.5 mm (male)
s 1.4,

. 150 cm. Fuly

9 engunsnlannau (Attenuator) 31U 1 YA
9.1 Twaziduamly
Wundosaanaudyuudyunalugiuaiud DC §9 25 GHz wiafni

(1)
(2)
(3)
(4)
(5)

LARINANT TVl Ui RInea

i Port Interface WUy GP-IB
passulseiuludasnin 11

9.2 s1gazideAn1enuIALa

(1
(2)

AUl
RTINMINDUAY YU
guslagnisaavaulaiuy
RF Repeatability

Maximum Power

T anulatusguulndhludsemalne
, USB, LAN #¥i3911nn70

: DC 914 25 GHz %59fN3N
. 054 75dB ¥596nI
. 5 dB #3987

. 0.05 dB #39AN71 /
: 1 W (+30 dBm) %30/n1 7 _Aan/

/{

o WY

U1 63/89 ﬂ]
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(6) RF Connector : 3.5 mm %139 2.92 mm.
9.3 gunsaiusenay
(1) afensldeiu F1uu 1 90

10 ¥ngunsalvenedeysuias (Amplifier) 317y 1 Y9
10.1 wasideniily
(1) iDuedeseneindwesdyangiy Microwave
2 dwsuldenlughuanud 2 GHz - 25 GHz viseRn
(3) Tanulaiuszuulihludssmelne
(4) 1 Input/output Connector LHuLuU APC-3.5 female
(5)

v s

fassuUsenulivasnin 1 U

10.2 51882 D8ANIAUNATA

(1) Frequency : 2 GHz to 25 GHz %5871

(2) Small signal gain : 27 dB %39ANI

(3) Output power maximum : 24 dBm #59ANIN

(4) Noise Figure < 10 dB ( 2 GHz to 20 GHz ), < 13 dB ( 20 GHz to 25 GHz

#39ANT")
(5) Harmonics :-19 dBc (2 GHz to 11 GHz )
(6) Input SWR : 3:1 (2 GHz to 25 GHz ¥3a@n")
(7) Output SWR :2.2: 1 ( 10 GHz to 25 GHz %58AN1")
(8) Non-harmonically : - 65 dBc #38fin31
(9) Rise time : 275 ps a9ANTT
(10) Third order intercept (TOI) : 36 dBm ( 2 GHz to 20 GHz )#38fin3n
(11) Impedance : 50 ohm %38/
(12) Reverse isolation : -55 dB #58fNI
(13) Survival input power : +23 dBm max. #39AN31
(14) Power dissipation : 24 W %38/n31
(15) EMC IEC 61326:1997/EN 61326:1997
(16) CISPR 11:1997/EN 55011:1998, Group 1, Class A
10.3gUnsalusznauy
(1) &8 AC Power Cord 977w 1 téu
(2) u; Power Supply 313U 1 A
(3) gRamsldnu dwau 1 9

o
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11 gunsainsasdeugyns EMI/EMC Filters 37u7u 1 9@
11.1 9waziduaiily
(1) Tafdwsunsosdyqns EMI/EMC
2) lenularussuulnihludsemealneg
(3) sossuysziulivesnin 1Y
11.2 91882108AN1ATUIATLA
(1) Operating frequency : DC 14 400 Hz 38N
(2) Rated current : 1 93 60 A ¥38ANIN
(3) High potential test voltage : 2000 VAC for 2 sec #39AnNI
(4) Design corresponding to UL1283, IEC/EN60939
11.3guUnsnlusenay
(1) afemsldu w1 yn

12 gunsal AUY/sudYI0e (Power Splitter /Combiner) 31u3u 1 YA

12.1 eauideavialy

(1) arwdldey  : DC & 25 GHz vi¥ofnT
(2) Equivalent Output SWR (nominal 50 ohm) : 1.22 #38a/n3
(3) Maximum input power : 0.5 W #3871
() Nominal Insertion loss (input to either output) : 7 dB #38fnin
(5) Tracking between any two ports : < 0.25 dB #38/n7
(6) RF Connector 3.5 mm (f) all ports #3afn31
(7) Aossuuseiulididesnin 19
12.2gUnsniusznau
(1) aflenislden Swau 1 9n

13 gUnsal Power Divider 9112 1 9
13.1 TwasiBuainly
(1) fugunsaluisdynnueuiing
(2) Susziuluvesnin 13
13.2978ag8san19aunaia
(1) enudldnu : DC § 25 GHz wiefnin
(2) Max SWR :1.29 wisafnin
(3)  Maximum Insertion loss : 7.5 dB #38fAn31
(@) Maximum amplitudeTracking : 0.25 dB at 18 GHz %#389ANI"
13.3gunsniusznau
(1) gHensldau Fwm 1 9a /

A%
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sen1saunsaibug
14 1fzvAsayu wuu Low Dielectric Table 31u7u 1 ¥a
14.1 yeaziBuamnly
(1) U%@’wé’%'u%’Né’@aamumﬂﬁmulﬁﬁ'uﬁmﬁwﬁ anan. lagdnensiildsunis
UTHLLABLANE
(2)  Sulsziulidesnin 11
14.2 S1eagldunnanmumaia
(1) For Radiated Emissions Measurements
2)  Minimal Measurement Influence
) EUT Placement Grid (10 cm2)
4) Distributed Load Capacity of 100 kg (220 (b)
5) Durable Construction
14.3gunsaiusenau
(1) aflensldau 9nnu 1 ge
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ANANUIN 9.
AuanwuznIunatiavaingunsal Yanaaee Cubesat

LaYAIa9 Azl nIn1eiaINssudmMTUNITeRNUWUY Cubesat
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ANAKUIN 4. AANBENIamATIANInaUNTal YANAaae Cubesat wazgndansdasielyin
NSIAINTIUANTUNNTDDALUY Cubesat
1. yagunsaldmiun1swaiun Cubesat 31U 1 4
1.1. swasdealy
1.1.1 3U Cubesat Structure 1unNW5§1U Cubesat ﬁflb’ﬂ‘d

AN 8 28819 3U Cubesat Structure

1.1.2 On-Board Computer wuu high processing power Wagaiusniden interface 12C,
SPI, PWM, ADC, GPIO, UART Juatnsilas wiaw 2 SD Cards wagansawdiiule
iU GSE

1.1.3 VHF/UHF Transceiver WUy Full-duplexer 1ae Uplink = 1.2 kbps (AFSK) uag
Downlink 9.6 kbps (BPSK or GMSK) Wiauanea1n1Ad1msunagau

1.1.4 Antenna Electrical Model gunsaldmsunaaaunis deployment 284 antenna

1.1.5 Power sub-system lagl power g4ga = 30W

1.1.6 Generic Interface System Lﬂwqmt,%amﬁaﬂmﬁwiwmaLﬁamﬁ’u GSE

1.1.7 MagneTorQuer board lagusganiamaiunsnsasduaiiiengeqn = 24 kg uaz
aunsadnauuudwdnld 3 unu saufsaunsaldendenu external magnetometer

1.1.8 ARABUINATSITNY wazNSWMUNEENYDY 5 TuU

1.2. 9wagdeameiumailn
1.2.1. yagunsaidmiu GSE (Ground Support Equipment)
1.2.1.1.  Mechanical GSE
1) Stack Integration Support Jig
2) Vertical Integration Support Jig
3) Horizontal Integration Support Jig
1.2.1.2. Electrical GSE
1) Electrical Power System (EPS)
1.2.1.3. Radio GSE
1) RF check box @wsunagaau function ¥aInizuiu ground station
W3oUlUSUNTUAMTUAIUAL LaTLANING
1.2.1.4. Tooling set EM /

(nmaenialteredednwaememenimiiniu Lilluagniumnnisdunagila) / 5 {
RN

/wih 68/89
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1.2.2. TWsunsu (Software)

1221, Tsunsuresdeuauniau License

1.2.22.  Software sasiusgansnmlunis Integrate Development Environment
(IDE)

1.2.2.3, mmamaﬁumn%mia‘ﬁ'ay}aLUU‘U 12C, SPI, PWM, ADC, GPIO, UART Wy
989Uy

1224, awnsasessumsieuredeyai Sub-system

1225 @unsnsesiunmsmunn uaznsuanna saudamsideusatoyasiieiu GSE

1.2.3. tanansusenauy

1.23.1.  enansadensiaun Cubesat Imamiﬁwmuuﬁug'}umawﬂﬁ’wuwﬁa'auau
1.232.  wenansalensidnu

1233, N159UsUMSIURAZ LIV SR

1.2.3.4.  1@n@13 System interface design

gunsalszuudadns 3w 1 Yu

2.1

2.2
2.3
24
2.5
2.6
2.7
2.8
2.9
2.10
2.11
2.12
2:13
2.14
2.15

Juyngunsalszuvieans fian1A3u uazds (UHF/VHF  Transceiver) dmduanidioy
cubesat

REsaUsENaUNAU cubesat 1U-3U 19

dhwiintfesnimiawihiu 90 ndu

gunsalifuwuu Flight model (enunsavhauluanizaamels)

Operating temperature WagnMM3aLinAU —20 DINNIMIBVINNU +60 deg °C
mpdvihanuiinnudeny VHF

Power transmittion 31NN3M%50L1AU 27 dBm

AASUTIUTiET UHF

Receiver sensitivity 1o8n314satvinAv -104 dBm

BER 10 vi3afind

Data interfaces 895U I°C

5895U data rate ludosnan 9600 bps

5843U AX.25 protocol

$995UNSIINSVALUU GMSK Uag AFSK

msfinouTuLarUnTaBuY

(1) dosdwavlusunsy wia driver (mndl) Asndudmiunsldnu waznataun
(2) FRITABUTNATIIU Uazn1TimuIeE DY 5 Tu



i 9 Medregunsalszuvdeansamiuaniiisy Cubesat

3. gUNIAlsEUUAUANNIINTIGY F1uau 1 Tu

31 Wuyngunsaldmiy CubeSat detumbling & magnetic attitude control  (ADCS
control)

32 awnsnusznauldniu cubesat 1U i 3U

33 Compatible with PC-104

34 Data interfaces 5835U I'C

3.5 Actuation level nominal Yasninudawiniu 0.25 Am’ i 5V

3.6 Power consumption full 3 axises YoanMMIBIIAY 1.2 W

3.7 Maximum actuation envelopes error UosN11 5%

38 operational temperature range UBNIMIBVINAL -30°C to WazUINNIWSaWINAY
+60°C

39 mstineusuuazgunsaidug
(1) Fosdwaulusunsy v3e driver (mndl) Asndudwfumisidau waznmsiamun
(2) ARITRBUTNNTINY wagn1sHRILIBENUBE 5 Tu

= o f ¢ o = -

A7 10 A19E199UNTRITTUUAAUANNITNTINIVBIAINEY cubesat

. ‘ u P >
(mmanedialdindadnwmenianisnmyiniu Willkayniunanisiusagisla) /,}Z’L/ : (
nRt
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4. yainavuazinsidymnedainssudmiuniseanuuu Cubesat $1uau 1 4a
4.1. swazdeaily
\Dugansiasuaziingz Lﬁauﬁ'{]mmmﬁmniﬁmxamaéhuﬂ?{ul,t,zjmﬁﬂlﬂﬁ'}mm?{qq
LagAuNamMansvaeuds

4.1.1. Innuavsgldanulidtesnin 1 s
4.1.2. 5282818 UENS Aa0nTw

4.1.3. s28881M5USNITMaIN1se 1 U

4.2. 9882 8ANNAULYIATA
& ] a ¢ a i wa 9
Wugadnaowardinnzgilyminiddmnisy  aunsauviguantfianizesnlady 3

ANAUTRMEAN Al

4.2.1. anantinsiasgidgmmesiuaduutdmininiinnudgs

(1)
(2)
(3)

anIeATEiuUINETUAIAld (Frequency Analysis)
ausniasigsilonule

A1UINNIMUARINTEAUAN LA 19U Wave Port, Lumped Port, Floquet,
Plane Wave, Hertzian Dipole, Cylindrical wave, Gaussian beam, Liner
antenna, Linked far-field, Linked near-field, Voltage source, Current
source, Magnetic bias

ausnaTeianauluna uazivesiuaale

fvuadeulaveuuuusneqld Wy Perfect electric conductor boundary,
Perfect magnetic conductor boundary, Finite conductivity boundaries,
Impedance boundary, Layered impedance boundary, RLC boundary,
Radiation boundary, Symmetry boundary, Master/slave boundary,
Screening impedance boundary, Perfectly matched layer boundary
FaFunaUivauUU Iterative matrix wag Direct matrix saufefindnuanansn
FruanLuuIuTy ewile Distributed frequency sweep Wag Distributed
model solution

afmeulivainyale WU SY, Z matrix, Propagation constant, E, H, J, P
fields] Expansion Slots 1u PCle $muaulaisinngn 4 Slots Tasfl PCI Express
x16 1y ldsnd 2 Slots Full Height PCI 32bit $1u7u laisndn 1 Slot

4.2.2. auandRimsiaseidymmeiunamansve sl

(1)

(2) anusanTgitdymmsiuasuuiuulilady

a < & < 1 o .
amwmmewﬂfgm'VINnamamwm‘mlwawaﬂismm AB Static,
Transient, Modal, Bucking (Linear and Nonlinear), Spectrum, Harmonic,
Random Vibration, Sub-structuring uag Shape Optimization

;7/

b
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(3) duvviaesianlidenldlevainuaiessd Linear material models, Rate-
independent  plasticity, Non-metal  plasticity, Hyperelasticity
(isotropic/anisotropic) uag WuuTassianigldasnslues

Y
v W
v oo A oa -4

(4) annsanmuaguuuunsdudalavainytiagil wumqiﬁ"uﬁ::, Inuagiiuin,
nunglnun, Tugiy, Jugituiy, Inquadsugulidingudsuguls wasing
wWasugUlidTnguianie

(5) mmmr‘hwumgms'(um'iﬁwu';mnﬁﬁ’mi’alﬁﬁqﬁ Penalty,  Augmented
Lagrange, Assembly contact (MPC), Lagrange multiplier Wag Mixed
Lagrange and penalty

(6) fiwvusnasansduda lhdenldldvarnnatessil Bonded/no separation
sliding, Pretension wag Spot welds

(7) Sodiud walulad varnvaneldidonldeil wuu 2 75 way 3 79 lulaseadns
va3uds uagaudaurauds anufauluvdenuis souiis lassadisluau
Wasnuns Tuauty Tuswuvie Tuay Structural solid shell elements Snstadis
31 Generalized 3-D axis-symmetric elements, 2-D 3-D surface elements,
Spring/dashpot elements, Joint elements, Rebar/reinforcement elements
LLazLaﬁmuﬁﬁ;;fL‘ﬁa%WﬁuLaq

(8) Fswalfidonvainmas Funugauiuanududeuveslymeng Ao
lterative, Sparse direct, Eigen solvers (Block Lanczos, Subspace, Reduced,
QR-damped, Unsymmetric, LANPCG, SNode) wasFfufimunzaniung
ATUAMULUUVUIU D Distributed sparse, Distributed PCG wag Distributed
JCG

(9) mmaﬂim‘%"umﬁmiwﬁ‘av'uqalﬁﬁaﬁ Rotordynamics, Cyclic symmetry
analysis, Vibration Fatigue and Sub-modeling

(10) fmnuannsalunisimszidgmmemiuieu fanmzasiuagline "
LuUsiaeenst nsw MsuREYE uasnswasuannuy

(11) anwnseasesenuluguiuy HTML fapau wavdefuileiud

(12) fAwanansauansnmmadeulm wazadslndindeuln ouansdnoudls
NNSALIN leiudilunrtnaamedfunIsAIuIN

(13) famanunsalunsivuadiudsunsiivesiieduimasnasvanensdl
wiouiu

(14) fmnuanansalumsmanneinzauiign dmdumsimaamnussan

(15) mmawmsmf;ﬂ‘uﬁmmmmﬁﬂmumaléfwﬁwmﬂﬂmn'smLﬁmﬁ'ulﬁﬁu’wuﬂ

4.2.3. puauURANTATIZNEUY

(1) Smuaunsoirseitymlnemadeudenanisinsizvnisinidsludang
Ansgrnnarmansvesudaazanuioulduuntune iy Zﬁ%

(2) aunsnsnulWdCADINASEIU IGES/STEP wiavhnsiiasigrmaimnssdla
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(3)

(4)

I
Qs

daruainnsnoulwaldlaenssannmitsnadusunsy CAD  Fuin @y
Solidworks, Autodesk Inventor wag ProE 1Ousu

flanunsalunisuily deuuan vioasragunse 3 47 vse 2 iR wieldlunis
Arseidgrmaimnssudusely

4.2.4. gunsalusenay

(1)

flouansnauuud validosnimiawihdu 27 §1 anuazBen Full High
Definition (FHD) v38@ni1 911w 1 90

flszuuUfjifin1s Windows 10 Professional 64-bit #3asuluaingy
fifrUszuranalduluu Quad Core (64-bit) 3.6 GHz, RAM 8 GB #3amnin
U 1 90

gunsalenie 1w 1 9n

aAlanslduMwing Wanwdingy 31w 1 4a
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ATARNUIN . ﬂé'nmmﬁmsﬁmim'mztmu

P =Y =Y
A15197 2 ASINTINTITHAITAIAZLUUAIUNATIA

Afu 570N15 Uwmtin | azwuufy | asuuuild RGNS RS LY WUBLYR
= o e
1| maAruan A, (@w1esen1si 4 - 13 Aty duuudiny)
Sulsenu 40
40 Azuuy = 3 Y (FRIRTUNNTIBMT),
g " 20 Azuuy = 3 U (aeavdae 7 s18019),
FudssnuaaaTes 2 1Y 40 o
10 AzkuY > 3 U (P8N9U08 4 518019),
5aziuu =17
USNsaEauUiEy (nMenaINITEINaURnAY) 30
30 Azuuu 2 2 %3 Nl 3 T (Feansunnsenis),
UINsADULABUALNINTFIM ISO/IEC 17025 5 20 vy 2 2 33 nely 3 U (eg1atias 7 s1ems),
21afaneluzd 10 Az > 2 a%3 nelu 3 U (egratios 4 578013),
5Asuul 2 a59 1 melu 2
Useiuusansnmwns luIn1swaInisune 30
L 10 Azuuy = dmideiuses,
fwuvuielaense 10 ra e
0 Azuuy = lhiflwifsdeiuses
L 20 AZIUY = Siudeou,
figudveungludszmalng 20 Bkl . 43
0 Azwuy = lifiquddou
4 100 20% 100 Al
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NANUIN U, (N952UY)

Fuussnu 20

20 AzuuY > 37,
Fudsenusmaea 2 1 U 20 15 AzwuY = 2 9,

10 AzuY 2 17

USN5EUIBY (NMENRINISEINDURANG) 20
UIMsauiBunILASE L ISO/IEC 17025 5% 20 AzUUY > 2 A33 Melu 3 7,
>1a5anwlu1d 5azuuy > 1 asamelu1 U
=
Uszaun1sainnsinng i
AUUINTFIU MIL-STD-461 Rev. F %30 G
b B 4 : 10 AZUUY 2 1 @au?,
Usgaumsnn1snang (@niun) 10 o
5 Azuuu = 1 daun
30 AziuY = dUszaunisal (maaauaiiisulnenss),
Uszgaunmsainsanag 30 10 AzuuY = HUszaunsal,
0 AzuuY = hifivszaunisal
AAUNUINAUY 20
. - oy 20 AzLUY = dwiadasuses,
faunudminelaensanuiuvgnen 20 o
0 AxIUY = LiiivTadesusas
) 1 20% 100 A2
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WALA

40

Lﬂ%a\ﬁLﬂswxﬂmaﬂdwmmﬁqa (Vector Network
Analyzer)

10

A AduEs
4 pgluY > 40 GHz
1 pzuuu = 40 GHz
ARG AN
4 AzuuUY < 10 MHz
I ASUUY > 10 MHz

Test Port Noise Floor

2 AZLUU > -110 dBm (500 MHz 89 20 GHz )
1 AZWUY < -110 dBm (500 MHz 919 20 GHz )

IAFRTILATIZRALUNASY (Spectrum Analyzer)

10

AUDATUAS

5 Agluu > 25 GHz

1 AzuuU = 25 GHz
o °

AURNTURN

5 ALUY < 5 kHz

1 AsluUY = 5 kHz

wwIBentindeynad (Signal Generator)

10

ANUAGIUES

4 Azuuy > 30 GHz
1 Aguy = 30 GHz
A Reusn

4 AzuuY < 10 kHz

1 AguuU > 10 kHz
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ar X Y oy w v
A1nu 18N 3 dwmtin | Azuuufiy | Azwuudild NN IRAz LU VRN
Waveforms: Sine, Square, Triangle, Ramp,
‘J o
2 AZWUUY > 4 waveforms Nin1vum
oo
1 AELUY < 4 waveforms NNTWURA
ANUDA LA
5 ALY > 65 GHz
A v o a 1 ﬂSLLuu = 65 GHZ
LAT83INN18997U Power Meter 10 i
AUNAIUAD
5AaziuY < 10 kHz
1 AZUUUY = 10 kHz
fuuseiu (Mns1enns) 20
20 AzuuY 2 3 T
Suusenusiases > 1 U 20 10 pzwuy = 29U
5azuuu > 19
UIn1saauiisy (nenaenisdenauinnd) 56
= o ol v
(lRWI2IILA1TN 1 - 6 Wag 8-9 MNUUNTUUUNIY)
) . 20 Azuul 2 3 A33 ety 3 7
UINFADUNYUMUNNTFIU ISO/IEC 17025 » .
y o " 20 10 AzLUY = 2 asa nelu 3 9
>1 a5 melu2d L P
5asuul = 1 a5 nelu 3 ¥
UssiiudsEansn NS usNISHAINI5UNY oh
(lawgs51en159 1 - 4 wag 9 MulTuuunie)
. . 10 AzuUY = Iwisdasuses,
frwnudmuielaensa 10 e
0 Azuuy = lafiviladeiuses
I 10 AzuuY = drudtoy,
fiquddaunisluussmealne 10

0 Azuuy = Lifinudden
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Galof!
(no.) .
Tnyduuuiing s1eni1sgunsalinTesiedmiveinsuiinisanaiiey
10 Sy - YUNR/BNBUZNITIUNE WM | WU | 9l | Suusenu
—— 578019 (lists ; : NUYLIAR
(no.) (specification) (amount) | (unit) | 91u Q) i
11 L3 ~ s o ot v s ['s
MARUIN N. AENYMENILNATARIINGUNT w3esiladadmiusiasimungunsal Sub-System LAB
12 Appendix A Equipments for Sub-System LAB
I 1 | Handheld Digital Multimeter WUUWAWA B (g 2 1 .
13 2 | Handheld Clamp Meter WUUWAT 5 g 2 1 s
| 3 | Electronic Tools Set ﬂgﬂLﬂ%aaﬁaw%'aunixLﬂﬁ 2 yn 2 1 .
14 =
s g i NIFDUAIA
4 | DC Power Supply 3 CH, laitfosndn 195 Tnd 12 U 2 1 L
e FUNUIIMINY
— Mixed Signal Oscill 1 w | 2 1 vipa
Nna scilloscope Vv ' @ ° '
¥ = 'S P quaﬂﬂ?'l 350 MHz ! AILLNUIIAUY
16 S . wiidousara
6 | Digital Multimeter laitioenadn 7.5 digit 3 g 2 1 . o
FUNUI MUY
17 T wiladousan
7 | Waveform Generators laitieendn 120 MHz 1 YA 2 1 y o
18 AINUIIMLNY
wilsdousiasa
19 8 | Programmable DC Electronic Loads 120V, 240 A, 1500 W 1 YN 2 1 .
ALY
20 NIADUAIRS
21 9 | Mixed Signal Oscilloscope laitlownin 200 MHz 2 YA 2 1 Faunus e

P /§/ il 81/89 Wld/
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a6iu i YUIN/ANBULNIT N | Wi | 9am | Suuseiu
578013 (lists o . NUILLNR
(no.) (specification) (amount) | (unit) | 91U @) b
| VRCIER
10 | Logic Analyzer T 1 Y0 2 1 ” &3
laivasnin 136 channel ' FraunuImLneY
wiladous s
11 | Waveform Generators Ly : 2 YA 2 1 o .
livesnin 20 MHz ' FunuILNg
i aEpusais
12 | Power Analyzer 1 UYe 2 1 o .
4 CH AILNUIINUIY
wiladeusans
13 | Precision LCR Meter - 1 Yo 2 1 o .
ANUTINUNE
14 | Battery Analyzer and Simulator - 1 YN 2 1 -
YAAIUANLAZLUSBUTIBUILASIZNADN
CR . 3 4 2 1 .
IA393LDA
3-Port Rework Station, Hot Air
16 | Soldering, De-soldering and Hot air Station, Pre Heat, 411714 2 Y0 2 1 -
wisngunsalaiu waveslna
17 | idesganiuainnistang - 1 g | 2 1 :
18 | PCB Ultrasonic Cleaner 9u1a 20 8ns - 1 YA 2 1 =
19 | Microscope Camera - 1 Yo 2 1 -
20 | Portable LCR Meter - 2 Yn 2 1 -
21 | Rapid PCB Prototyping - 1 (g 2 1 -

/. wih 82/89 ¥h
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A0U ) YU/ ANYULNIT NN I | wdoe | 99 | Sudsziu
318n17 (lists) O ; WUYLYIR
(no.) (specification) (@amount) | (unit) | 91U @) '
Stencil printer, Pick and Place
22 | PCB Assembly Set 1 UA 2 1 -
System, Reflow Oven *
o wifadousiana
23 | Analyzer for breakpoints in circuit boards = 1 yn 2 1 . .
AIUNUIINUIY
24 | Thermal Camera wuusalsiy - 1 U 2 1 .
25 | PCB Ultrasonic Cleaner U@ 2 @75 - 1 %0 2 1 -
26 | Electronic Tools Set for Circuit repair = 1 Ye 2 1 -
27 | Electronic Tools Set for Circuit assembly - 1 YN 2 1 -
wWastiaas
TRgfuRnsuuuil 1 dmiuieaiaungunsel
28 - 2 YA 2 1 -
Sub-System LAB '
HigufRnmawuuil 2 dwsuvenimungunsed
29 - 10 A 2 1 2
Sub-System LAB !
WzufuRnsuuuil 3 dwsuieafiinng RF
0 | g - 2 0 2 1 .

2T

TP
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AnU _ YUNR/ANHUTNINTUNE W | e | e | Suuseiu
518015 (lists) ’ . . NUBLNAR
(no.) (specification) (amount) | (unit) | 91U Q) :

TzUfiFnswuun 4 dwuveadfjiding RF

31 * il YA 2 1 -
LAB !

32 | lizmouiinnes : 6 U 2 1 )
AuUUR 1 dmsursaiangunsnl

3% |2 - 9 (9 2 1 -
Sub-System LAB !
Fuuud 2 dmiuviesinnngunsal Sub-System

3q | - 6 Yn 2 1
LAB "

35 | diiuienans . 4 i 2 1 -

36 | faonunes - 1 Y0 2 1 :

37 | qiivgunsaiududidnvsedindvuiaan - B YA 2 1 -

38 | imaleluvies clean room . 20 YA 2 1 )

39 | ineviesufiRng - 10 YA 2 1 -

40 | BV - 2 U 2 1 -

41 | Taulvluuuniosauduene 5 i - 10 YA 2 i -
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ﬁqﬁﬁ 518015 (lists) ‘umﬂ/ﬁnumsmaﬁ'\mw '\‘]:WU'J‘LI VI‘Lj'JEJ 490 %,Uﬂ‘isﬁ’u 'VI&I"IEILWG}
(no.) (specification) (@amount) | (unit) | 91U @)

NMANLIN U. AnANBuzNIsWATianiingunsal insasiiondmiussuunageunasnasgiuanudiiuldniaimanivia
Appendix B Electromagnetic compatibility for Conducted Test (EMI/EMS)

gunsainadau uazasesin dwiunismeseuluiiade CE102, CS101, CS114, CS115, CS116 S1uu 1 58U

. Measurement receiver #1389 3 y
EMI Receiver

Signal generator %39

Pulse generator

3 | Oscilloscope with Voltage Differential Probe - 3 1
o | o : s |

(Line Impedance Stabilization Network) e TP
5 | Power amplifier uag Power Meter = a 1 AN UTUNe
6 | Coupling transformer - : e 3 1 WALLENANTIUIDIRIN
7 | Isolation Transformer - 3 1 Tsenufudin
8 | Data recording device #3® Computer & 3 1
9 | Damped sinusoid transient generator - 3 1
10 | Current injection probes - 3 1
11 | Current probes = 3 1
12 | Calibration fixture - 3 1
13 | Directional couplers - & 1
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A19U

578015 (lists)

VUNN/ANBUZNIID NI

ITUIU MUY

Suusznu

Nelo) WU
(no.) (specification) (amount) | (unit) | 91U @)
14 | Attenuator - 3 1
Coaxial loads %3®
15 . - 3 1
Terminator 50 ohms, 10 W
2 Drive cable, 50 ohm, 2 meters, 0.5 dB ) ,
or less insertion loss at 500 MHz
17 | Transducer - 3 1
18 | Resistor = L 1
19 | Cable, Adaptor and Accessories = i 1
b
20 | Table test setup - 1 set 3 1 @ﬂa’lﬁmiwfﬁlaumn
L5anuguan
aunsninadeau EMI/RFI Shielded Tent
5 vasdatunduuimdniuih slaedoutield | wuielitiosndt 21 (L) x 2 4. 1 ; 5 1 LBNENTNNTNAFB VDN
se
(EMVRH ShletdEd tent) (W) X 2 . (H) Ijq\jquﬁmém
/C Wi 86/89 WO\

Ve i

s
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A1 518015 (lists) YUNR/ANTULN NN W | wide | e | Sudseiu VB
(no.) (specification) (@amount) | (unit) | U @)
MARUIN A. AANBzNIIWATianNIngUunsel nsadiedadmiuvioaufjifinns RF LAB
Appendix C Equipments for RF LAB
gunsaliazingasin
insesiaTilasstnemuias wladousana
1 v 40 GHz w39ANI" 1 set 1 1 . o
(Vector Network Analyzer) AILNUINUIE
isaiATEaUnmsy “ o wilaFausang
2 25 GHz w3annIN 1 set 1 1 . .
(Spectrum Analyzer) AILYIUINUNY
wsesnLlindtann e wiladausafs
3 _ 30 GHz #3aanIN 1 set 1 1 i .
(Signal Generator) AIUNUI U
Power meter 65 GHz
B sn ks (1) Peak and Average Diode ca . E
ATBNINNIFNY NUIADUF I
4 power sensor 1 set il i - o
(Power Meter) AILNUTINLUNY
(2) Average Power Sensor -
Thermocouple
5 | @wenANInN§IU Log Periodic Antenna 80 MHz - 2 GHz v3afini 1 set 1 1 -
d@1891nFNIA31U Double-Ridged Guide “
6 800 MHz - 18 GHz n38ANI 1 set il i’ -
Antenna
YaaedyInLazaUnsalusznaun1Tin
¢ A o < | Y]
7 | 9gUnIULATRIIBNSITIURDEANE Y0 - 1 set 1 1 .
8 | anerndynynuannuig - 1 set 1 1 a
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AAu 518015 (lists) YUIRN/ANPUZNIINY AU W | 99 | Suusenu BN
(no.) (specification) (amount) | (unit) | 91 @)
) wisdousana
9 | yguniiannau (Attenuator) = 1 set 1 1 . .
AIVIUINVLNE
10 | yngunsnivenedann (Amplifier) - 1 set 1 1 -
11 | gUnsninseadoyqyred EMIEMC Filters - 1 set 1 1 2
aunsl AINUY/5mdeunnnu (Power Splitter
(== > = 1 set 1 1 -
/Combiner)
13 qﬂﬂ'mi Power divider - 1 set 1 1 .
s1en13UnIaiauY
" ) _ LONAI55UTD4
14 | Wfignaaau wuu Low Dielectric Table - 1 set 1 1 o
NNLIEUENER
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