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gndpeasudau udnasanisly 180 Ju duinunfuasnuludygy) wazanenssunis
pyvfuRans lanmaiuiFeuiosuda

132 and 2 Wudwaudesay 25 vewarmwdyyn defurelddwevnunude 7.2
gndinsasutiu udnasanielu 240 Tu duianntuasunuludyy) wasamgnssuns
n3rasuiag tansnafudeudesudn

133 o 3 udwnudesas 50 vesyadmudyg Weduelddwouauniute 7.3
gndiasnsudiu uwdasenely 300 Ju dudnniuasnaludygn wazruenssuns
asrasuan linmesuSeusosud

14 A1lsu
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MArIN N. AANBaEaAliawneaunsal wissdiadndmiufesiangunsal Sub-System LAB
Aaswagunsal Sub-System LAB '

1 Handheld Digital Multimeter 37u2u 5 1304

1.1 steazdsaiily

1.1.1
1.1.2
113
1.1.4

1.1.5
1.1.6
1.1.7
1.1.8
1.1.9
1.1.10
1.1.11
1.1.12

urSosiouuunnm aunseianszwa, Wiy, anud, Anudunie viswnain
Taauanananielud

finanuagidealunsuansualivoendt 50,000 vl (count %3e digit)
aunsndasn DC VOLTS, DC CURRENT, TRUE RMS AC VOLTS, TRUE RMS AC
CURRENT, FREQUENCY, dBm measurement #3afinin

fieridunsuIaIUY Maximumn, Minimum |, Peak hold vSau1nni
JEnUATUUannie Safty Rating : CAT IV 600 V, CAT IIl 1000 V
fuumaadnelush

HIUMINAERY EMC Compliance : IEC/EN 61326

HUNTSYRABY Safty Compliance %58 Shock Test : IEC/EN 61010

Operating Temperature -20°C fi¥ 55°C #391319n97
\nTesileTnsasii¥usnnsg i CE Marking

wiealletadasuuseulitoandn 1 ¥

1.2 swazidgamanaiia

1.2.1

1.2.2

1.2.3

1.2.4
1.2.5

Tusedu DC/AC geam (True RMS) 1,000 V, augneas DC 0.03% uaez
ANugNFes AC 0.4% Aigmunwidl 45Hz - 1kHz vi3efni

nszud DU/AC gegm (True  RMS) 10 A, adnugneiss  DC 0.3%  uae
ANNGNFBa AC 0.8% Aignumuid 45-1kHz videfindy

arnusumu lldaendn 500 M Q, Augnéad 8 % w3eRnd
Tarnugliih lidsendt 100 mF, Augndes 3% viefind

Samaud litasnia 500 kHz, ANUONABY 0.02% W3BFNIN

1.3 gunsaluszneu

1.3.1
132
133

Alligator clips §13u 1 99
@i Test Probe lead 317U 1 ¢a
nsetdluu Soft carrying case $7uau 1 Tu

7/
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2 Handheld Clamp Meter 37u7u 5 16389

2.1 swasduamiy

2.1.1
21.2
213
214
215
2.1.6
217
218
2.1.9
2.1.10
2111

WueSesiouwuunnm anunsoianseud, useu, Aud, mudnu wieunnni
Snvauzetonduuuy Clamp Jaua 33 uy. wiounai
Toouansmanielum

fisleriun1sAuInuuL Maximum, Minimum , Peak hold 3aunnnin
fuummednielush

JeAumMNYUaandy CAT IV 600 V, CAT IIl 1000 V safty rating
puAseEau EMC Compliance : IEC/EN 61326

NUN1SVREBU Safty Compliance w5e Shock Test : IEC/EN 61010
Operating Temperature -10°C fia 50°C %38ANnI1
\ndasdleTnradléi§unnsgu CE Marking
insasdiatadpeduussiulitennin 1 U

22 swazdgamanaia

221

2.2.2

223

224
225

Yousadiu DC/AC gegm 1,000 V, mmgneed DC 1% uasaugnies AC 1.5%
feruarud 70-200Hz viafnI

Fanszua DC/AC laifaendn 600 A, Arwgnsias DC 2% uazAnugnsad AC 39
ANl 50-100Hz Wiefndn

Faaruiuu lideendn 60 ke, Augndes 2% wiedin

Taraug v ladifesndn 1,000 uF, Anugneias 3% wiednda

Saanaud Titoundn 500 Hz, AINGNABY 0.5% UTBRAMI

2.3 gunsaisznay

231
232

a8 Test lead kit 91174 1 49

‘nseUMUU Soft Carrying Case $1u2u 1 U

-3 Electronic Tools Set 47w 2 4

3.1 swazduavialy

3.1.1
3.1.2
313
314
3.1.5
3.1.6
317

ATy (2 Tu), NMuinANne
b € =2 e? b7 b1
Aausua 4 saud, arluruinidn, selugn (3 3u) Aagauin wioudunslu
") = hy = - o =
umnivies (9 Fu), Yavnvaes (10 Fu), Aasruinyavinvae (7 3u) vum 2 - 8 1w,
fn , Tulle, nsslnsawm 5 i, nestnsdidansaling
¢ ' =
WIUYEIETUIRLEN, AsTANADIlUTILAY
fiustatian (9 Aw) Aasaue gl 3/16 - 1/2 I
sdal, Urnnleiane

-
7 = Wi 14/89 il
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318 Audnuun 4 - 1/4 50, 5-1/4 i, Ausethawin 7 §1 war 10 i, Authndean
4-3/4, 6-3/61h, Audauwsny, Auden 5 i

319  (Sumedin 3/32 Th, Ruiu 1/16 1, 1/8 ih

3110 Shussinrunn 6 i, aduiss

3.1.11 Taasaenasvidiv, Uinwuusewidn, oum 5/16 x 6 ‘5’3, oo (7 %u), dnuan,
Jrnwuy, fulose T

3.1.12 sugunsalUanedin-uls

3.1.13 Wufud, fugansta, sugunsaliiedang

3.1.14 sunen - ldausa

3.1.15 UandAu, AsuAu DIP/C

3,116 Useuaideu 6 in

3.1.17 nsuihldwlasdiondoudaddiniadie (nsiiideann)

4 DC Power Supply 314U 12 tA3e4

4.1

sreaudeavily

411 uedestisusediunaznssuguuy 3 Outputs

4.1.2  fszuuliesiuuuy Over Voltage Protection and Over Current Protection
4.13  anunsafmvuamustunaznssuald

414 feauanwmanielud? uasannsakanmanLsmulaznszualanioniu

415 Wuwnastnelwifnszuanssouamdslidasnit 195 Sae

4.2

' o A o ow [y .
416 wedloadfedliiunnsgiu CE Marking

.17 dasileYadasiulsyiulitosnda 1 T

418 annsaldruiussuulninelulszinelne

TuazlBsaMImAln

DC power supply output no. 1 and 2 (Y5ua1lf)

421  annsauTuussiuasauaguaie 0 V 84 30 V wazaansadianselagegalisening
0 A fi9 3 A v3aunnin

Load and line regulation (output 1 and 2)

4.22 CV < 0.02% uag CC < 0.2% wanfhinin

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

423 CV < 0.25% uaz CC < 0.30% %aofini

Resolution (output 1 and 2}

4.24 Voltage 10 mV uag Current 10 mA 3R

Readback accuracy (output 1 and 2)

425 CV < 0.25% uaz Current < 0.25% %39/n77 /

7 42“/ /ﬁz 15/89
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4.3

Ripple (output 1 and 2)

4.2.6

CV < 5 mVrms Waz Current < 6 mArms ﬁ’th\‘m’nuﬁ 20Hz - 20MHz #38/n1

DC power supply output no. 3 (U¥uAw3aidonTdusdunsi)

4.2.7

o 1 o A o 1
ANsaUFUAN AR WG 5 V wag ASYLE 3 A viSeRnn

gunsalusenay

431
432

anelW AC Power d1unu 1 1dfu

mesusiuionnUszneutarewazunAU (Alisator Clips) Anuealaitesndn
50 @i, lnevimanaiavasuaagusiun (Tinned Copper Strands) findgawues
18 SWG vi3ofindn waeldmelnihumsgiulsishnd UL 1007 angluiianud $aumu
6 \Hu

5 Mixed Signal Oscilloscope $1u7u 1 1584

5.1 sheasduamil

5.2

5.11
51.2

513

514
515
5.1.6

5.1.7
51.8
5.1.9
5.1.10
51.11

annsaiarninsounguuauardlitosndi 350 MHz viSedinda
awsaindgealansoniuls 4 desdygueunden (Analog signal input) Lag
16 FoednyneAinea (Digital signal input) ¥3ouNAT
ansoidausiunenfiames Tnekiu Port #0a15uuu GPIB, USB uay LAN wie
1NN

1831 Sample rate ldtlaenin 2.5 GSa/s per channel ¥3ofinin

Yaedmyaa input Fasasnususud M Input LUY DC wag AC %3811
HIUNTYAADU EMC Compliance : IEC/EN 61326 %38 EC Council Directive
2004/108/EC

HIUMINAEBU Safty Compliance w5 Shock Test : UL/IEC/EN 61010

Operating Temperature : 0°C fi1 45°C %5a8@n7

\ndesiletadadlé¥ummsg i CE Marking

wiosflotadesuuseiilitenniy 1 ¥
ausaldnunvssuuiwihaeglulssmalne

31_Elﬁ$L§ElﬂVl’Nmﬂﬁﬂ

521
522
523
524
5.2.5
5.2.6

Vertical Sensitivity 1 mV/div fi8 5v/div w5afinin
Horizontal fiin9w81 Time Base Aaust 2 nS/div §3 50 S/div yi§aninan
Rise time 2 nS #39AnNI"

Trigger Coupling : AC, DC, noise reject, LF reject, HF reject #I0UNNI
Input Impedance 1MQ W3aNNIN
Max Input Voltage 150 Vrms #38fn31
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5.2.7 Trigger iptnetiae 5 WU Ao Edge, Pulse Width, Runt, Rise/Fall time, Video
WIDWINAI |

5.2.8 Waveform Processing : Add, subtract, multiply wag divide waveforms %30
1ANT

529 Automatic Measurement lalditiosndn 20 wasilmes

5.2.10 Seriat protocol analysis : ARINC429, CAN, FlexRay, I2C, LIN, USB 2.0, MIL-
STD1553, SPI, UART/RS232 ¥iseunnnin

5.3 gunialuseney

531 awlW AC Power 4147 1

532 mefadgiauuveunden litiosndt 500 MHz wiefindn S1uau 4 du
533 a@windnnuuuy high-voltage passive probe latiaenin kv $huu 1 1du
5.3.4  @eindygrunines 9uu 1 9n udwiudesdiygufinea)

6 Digital Multimeter 9717y 3 \ASeq
6.1 swazduaihily

6.1.1  uedoslouuunslie anunsatanszua wseiu mudumy viesnnniy

6.1.2  wanwwadusiay Auansdrldliveendt 7.5 wén a1u1souanmawuy Graphical
Display ¥581180171

6.1.3 @303 DC VOLTS, DC CURRENT, TRUS RMS AC VOLTS, TRUE RMS AC
CURRENT, FREQUENCY, PERIOD, CONTINUITY, DIODE , Capacitance,
Temperature, 2 and 4 wire resistance WIBUINNT

6.1.4 iim" Basic dcV accuracy Litiiu 16 ppm #39nn

6.1.5 A1 Memory Litiaenan 2 million readings “saannnan

6.1.6 annsaldnusuiureuiimes s Port Soasuuu GPIB, USB uaz LAN %39
igatavle

6.1.7 wiesfletndodldsunnsgiu CE Marking

6.18 n3esieindesulsyiulivdenndy 1 3

6.1.9 awsalduiussuuinihaeludssindlne

6.2 Teasduaniunaila

621 Yausesfu DC gsam 1,000 V, Amgnsias 0.002% of reading A 24hours u3pfAn

622 Yawsafu AC Voltage (TRUE RMS) hitfoendn 700 V wageiuiigegn 300 KHz
AMUGNFDY 4% of reading # 1 year wiofin 7

6.2.3 Tanssua DC g9gn 10 A, ANUYNARY 0.07% of reading 7 24 hours w3ednin

6.2.4  Sanszua AC (True RVS) laitfaenin 1A, mynwignifas 0.15% of reading 1 year mamz N ad

/7{&?‘-/ 2:;1 17/89 wh
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625 Formmusimynu gagn 1,000 M, ANgies 2% of reading i 24 hours Wit

626 aeenmmlufin laitfeendn 100 pF, erugndfas 0.4% of reading 7 2 years vieRn

627 Sarnenad bitfosndn 300 kHz, eragnies 0.03% of reading 71 1 year w3eRimi1
6.3 gunsaldsznay

6.3.1  aelv AC Power S 1 1&u
6.3.2 @1e3n Test lead 31U 1 YA

o P
7 Waveform Generators 97471 1 1A594
7.1 swazduavily

701 WueSesfodndadmeie 2 Yoelunuy Function uazArbitrary  Waveform
Generator annsafinAl1ud 120 MHz wiafind

7.1.2  aunsaduiadygaugulu Sine, Square, Pulse, Ramp, Triangle, DC,
Exponential rise, Haversine, Lorentz V323NN

7.1.3  @unsn Modulation Types AM, FM, PM, FSK, PWM #321nnin

7.14  ilReuaninavesrsin  [Wudiasuuuidnea LLazgﬂﬂﬁuﬁmmﬁm

7.1.5  fianudlunsdudgralivesndt 1 GSa/s

7.16  awnsaldusiuiureufnnes lagry Port Hoansuwuu USB uas LAN %30
1NN

717 nFasiletedadldtuinasgiu CE Marking

718 n3nddletndiosiuuseiulidennd 1 9

7.1.9  annsaldauiuszuulnihanelulsemalne

7.2 Teazduannamada

AaUANwE Waveform

721 awnsaniladuaiuy Sine mmﬁqqejﬂ 120 MHz, Harmonic -70 dBc
<1MHz wae Phase Noise ~110 dBc #i 10 kHz wSefindy

7.2.2  awInnuiasynuwuy Square way Pulse mmﬁqaqm 100MHz, Overshoot
Yoend 5% wex Duty Cycle faus 0.01% B¢ 99.999% viafinin

7.2.3  aunsaniiadyiuuuu Ramp wag Triangle ﬂ?ﬁﬂﬁ@ﬁﬁﬂ 800 kHz, Ramp
Symmetry 0% 914 100% w3aRnin

AT LYW

7.24  Frequency Reference : +2ppm #3afnin

7.25 Amplitude Rang : 20mVpp 89 10Vpp @ 509, 4 digits ¥5afn

7.26 DC offset Rang £5V 7l 500 w3ofin /
ﬂmﬁﬂwms Modulation ?
7.27  @wnsonadyndiuy AM wagll modulation dept: 0% B¢ 120% w3afn™ @"N

\116 “

N 18/89
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7.3

7.2.8  @W30NEIEYIMLUU FM uagll Deviation Bidpanit 60 MHz %38fn3
7.29  @nnnnaidnygiaiiuy PM Wagll Phase Deviation O 99611 f1s 360 891
2

7.2.10 @wnsanadayeyiauy PWM wagsl Deviation: 0% 89 50% w38finT

gunsalusenay

7.3.1 awlW AC Power 973U 1 1&U
7.3.2  aneddynn 9w 2 gn

8 Programmable DC Electronic Loads 914U 1 YA

8.1

8.2

8.3

sreaziduninil

8.1.1 ulvesdidnnsedinddwiuneaeuiianansauSumanudunmld

8.1.2 {lauansuas Voltage waz Current aszidmeasuliiliustrsion

8.1.3 aunsadanlnuanegaunuy CC, CV waz CR talustaios

8.1.4 fisadunsieariu OTP, OVP, OCP uavOPP tuatration

8.1.5 fiesvnanisiesns (Communication Interface) LuUU RS232, GPIB w3p USB
8.1.6 IAsnsileTndinldfuinmsgnu CE Marking

8.1.7 mesdlotndesiulseiulitfesndn 1 T

8.1.8  anusaldnuiussuulnihnegluussnealne

Teazidsanamaile

8.2.1 Power 1,500 W #5au1nndn

8.2.2 Voltage 0 V 84 120 V #i§aunnin

8.2.3 Curent 0 A fia 240 A %3puNAT

8.24 awininA1 Voltage Current Way Power #38u1AATN
8.2.5 Current Measurement resolution 20 mA #3afn
8.2.6 Voltage Measurement resolution 20 mV %38#NI1
8.2.7 Power Measurement resolution 1.3 W %38fin1
8.2.8 Transient #38 Dynamic mode laitfaenin 10 kHz
gunsalusznau

8.3.1 el AC Power 4112 1 U
8.3.2 e Test lead (mudnuiuyes Output : Channel Slot 138 Module)

-
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9 Mixed Signal Oscilloscope 3147 2 \Ses
9.1 Teaudeainly

9.1.1  awnseiarnuiinseunguuauniudlitiesnd 200 MHz v3efindy

912  awsaindygnldniouiuld 4 dosdygyraeurden (Analog signal input) uaz
8 Hasdnye nmInea (Digital signal input) W3auANAT '

9.1.3  amnsaldausiutueeuiumes lner1u Port Aeansuuu USB vidaunni

9.1.4 {figns1 Sample rate Witfounin 1 GSa/s per channel viTafnin

9.1.5  ¥eediyyIn input FasaInIaUsUSudYIA Input wuu DC waz AC #3aNINAT

9.1.6 HIUAISVAABU EMC Compliance : IEC/EN 61326 %3a EC Council Directive
2004/108/€C

9.1.7 HUNTYIAEBY Safty Compliance 38 Shock Test : UL/IEC/EN 61010

9.1.8 Operating Temperature : 0°C fia 50°C %#39Anin

9.1.9 nJesiletadadldiuiasgn CE Marking

9.1.10 desilofadesiuussiulivionnin 1

9.1.11 annsalgarufussuulnihmelulszwelneg

9.2 wazdsaniunalin

9.21 Vertical Sensitivity 2 mV/div fia 5V/div w3afnin
9.2.2 Horizontal fitaswes Time Base fusl 2 nS/div & 50 S/div w¥antrend
9.2.3 Trigger Coupling : AC, DC, noise reject, LF reject, HF reject ¥3aunnia
9.24 Input Impedance 1MQ #3au1nAN
9.25 Max Input Voltage 300 Vrms #3afnin
9.2.6 Trigger dintnatian 3 WU Av Edge, Pulse Width, Video #3au1nAIn
9.2.7 Waveform Processing : Add, subtract waz multiply waveforms #3801
9.28 Automatic Measurement laldtiosnds 15 wasiwmes
9.2.9 Serial protocol analysis : CAN, 12C, LIN, SPI, UART/RS232 WIDUINAI

9.3 gunsniUsznay

9.3.1 @l AC Power §1u 1 &y
9.32 aedndyguuuuauiaan DC 83 300 MHz %38Rn31 41wy 4 1du

o =

9.33  melndygidnea w1 e udnnuYesdyaufines)

10 Logic Analyzer 31unu 1 1A389

10.1 5wazi8eavhly

L3

d o o ar = ar -
10.1.1 WuieSssdletafllddmiumsinmeidyagnaguiuy Logic W/

10.1.2 fuaugesdmind 136 Channels 13917
/ﬁ/}‘/ 213 20/89 wd
nv
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10.1.3 annsodasdedwinutoyaiunsuinmesinesnumig USB uag LAN Port
10.1.4 $lRan muuu LCD Color Anuaziden 1024x768 vinalitiesnin 15 2 waefnin
10.15 irdnsilo¥adedli¥uinnsgiu CE Marking
10.1.6 n3pedlntndassuusyiuliveonndt 1 9
10.1.7 @unsaldaunuszuulniinieludsswelne
10.2 Muazdeanunatia

10.2.1 Maximum state clock rate Bitfoandn 600 MHz
10.2.2 Maximum state data rate titania 1,200 Mbps
10.2.3 Maximum timing sample rate Tuluun Full Channels laltioenda 1.6 GHz
10.2.4 Maximum Trigger sequence speed laitioanii 800 MHz
10.2.5 Maximum memory depth Taifoendn 64 Mb
10.3gunsedUseneu

10.3.1 aelw AC Power 41u7% 1 L&y

o 1 } “ 1 1 ] 25 r = £ o
10.3.2 aeweuspnldlunsinreduudeyaiuaeuiunes 31w 1 9a
10.3.3 @ ndnniIwIu 1 ga (Muduiurssdnyayn)

11 Waveform Generators 3747U 2 #3094
11.1578az8e9 U

11.1.1 Whuedesdlonilndaygyia 2 Fo3luuuy Function Generator @nansaftiananud
20 MHz %388n1 ’
11.1.2 annsanilladyenuguiu Sine, Square, Pulse, Ramp, Triangle #3o1nn3
11.1.3 @158 Modulation Types AM FM PM FSK PWM #3au1nn1
11.1.4 f90UaRINaTBIATAN 9 LfJuéhLa‘uLLUUE%maaLLangﬂﬁuﬁmcyﬁm
11.1.5 fenuslunisgudagiadidesnda 160 MSa/s
11.1.6 awnsoldrusiuduaeuinges Tneriu Port #9a15UUU GP-IB, USB Way LAN
11.1.7 nesiletafadldifumnsgu CE Marking
11.1.8 idesdiotadasfuuseiulitosnd 1 ¥
11.1.9 awnsaldaudussuulnihneludszinalne
11.250azssanunailn '

AANYOE Waveform
11.2.1 AQYgyIuLuU Sine A 20MHz, Harmonic -70 dBc #i <20kHz way Phase Noise
~110 dBc 71 10kHZ offset w3oRnin
11.2.2 Fyanauuu Square uag Pulse Audlitaandt 20MHz way Overshopt Toanin
5% way Duty Cycle #aus 0.01% 89 99.99% vSefin 7 2
\'{*\\&(

7 2f— }427;2 1/89 B
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11.2.3 &Y el Ramp uag Triangle Arudilaiffasnd 200kHz, Ramp Symmetry 0%
19 100% W3aANT
AENWAY Output
11.2.4 Frequency Reference : +2ppm WS DANT
11.2.5 Amplitude Rang : 10mVpp 4 10Vpp 7 500 w3ofindn
11.2.6 DC offset Rang +5V 71 50Q w3ofini
ARaNYY Modulation
1127  @wnsonsdanasuy AM uasil modulation dept 0% 81 120% w3afinin
1128  @unsanadaeeuuy FM uaedl Deviation laiffesnd 12.5 MHz viafindh
1129  aunsandndanamuy PM uassl Phase Deviation 0 9 & 360 aae
11.2.10 amwsnn%é’mmmuw PWM uagil Deviation 0% 14 509% u3afnin
11.3 gunsaluszney

11.3.1 aeln AC Power 917U 1 1du
11.3.2 anerhdnyged 3IU 2 %9

12 Power Analyzer $7U2U 1 1A30¢
12.1 eazduavialy

12.1.1 Jurdesdleflddmiunsiauasinmeiasig Mieadastumasini

12.1.2 fdwudasdygabivdesndn 4 Channels

12.1.3 @w1sedn uwassma uag Juiin (Data Logger) A1 Frequency, Voltage, Current,
Integrated Current, Current Peak, Active Power, Reactive Power, Apparent
Power waz Power Factor 1§ w3aunnia

12.1.4 Tsuansmadunuu LCD Color wiadndn

12.1.5 awsafesedwudayatiunaufinmesiaeriumig USB, R5232 uas LAN Port

12.1.6 \edesdiotnsiodldFuumsgiu CE Marking

12.1.7 wisedletadasiuussiilidonni 1 1

12.1.8 gunsnldaudussuviningludsemelne

12.291¢azdaavnamatia

12.2.1 gnsevinsinszuulniiiuy 1 phase wag 3 phase

12.2.2 ﬁﬂ'smawmidl_.umii’ﬂﬂ'nmﬁ lutieena 5 kHz

12.2.3 @W150IRATUUU True RMS

12.2.4 awnseinussiulah ludesnda 600 vims

12.25 fmanuianainliifiu £0.05% dwsudnumsiauseiuluinseuanse /

;o]
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12.2.6 fiAranuianainlidu +0.1% dwsudrunsiaussiuluiinseuaaduiinnnud
1 kHz
12.2.7 awnsoinanszualuin lgesnit 30 Arms
12.2.8 fmanuiawanaluiifiu £0.19% dwsugrunisianssualnfinszuans
1229 flaranufiawatatiifiu £0.1% dwmiudrunmstanssualiiinseuaaduiinanud
1 kHz
12.3 gunTnivsenay

12.3.1 aglw AC Power 913U 1 1&u
12.3.2 anewausiaflglunsinsedwindoyaiunreuiimes $1uiu 1 g9
12.3.3 angdygndiuiu 1 ga (muduiudesdygim)

13 Precision LCR Meter $1u7Y 1 1A304
13.1 570as8av U

13.1.1 Juedasilotansiaadraudumy anuwmiend uaz Aativdseq
13.1.2 awsewmA L, G R, G, X, Z, Y, B, 8, Q, D ¥saunnnin
13.1.3 annsoldausufureuinmnes lneku Port #oa13uuy GPIB USB uas LAN %38
1N
13.1.4 LAdasiieadodl#uansgiu CE Marking
13.1.5 spdioindasiudseiuldtosnda 1 T
13.1.6 @nsaldauiussuulnihaeludssndlne
13.2 5gazidenviannia

1321 @ansaldenseuy Trigger Mode figmumswtinananil 0s 8¢ 9.9999s wiafinin
13.2.2 mudvaaeulitiosnin 1MHz Tanugndes 0.01% uasarwazifen 0.01Hz wie
Anin
13.2.3 wsswunegsuldtsenit 1 Vims finnuaztBen 1mVrms #386ndn
13.2.4 nszuaneaeulitiaynin 20mArms fianuasiden 10pAms wiaRn
13.3guUnsalusenay

13.3.1 a1elW AC Power 31w 1 L&Y
13.3.2 aneindnaynn (Test Fixture) 977U 1 Y
13.3.3 gilen1sldanuy 31w 1 9n

v
ﬁ’LZ_L/
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14 Battery Analyzer and Simulator 31Uy 1 YA
14.1 wazdeaiily

[ = =t o oo e [ @ o I's = o o
14.1.1 WuyaasesfioTanlddmiunisiniinseiuuninainard1ao9n1svineuees
= .
LUALHES
7 v =2 1 QF & L3 ej o
14.1.2 @unsoda uansa Tudin (Data Logger) Amainmsinilaseiiunineitasdand
ASYUDBIRUARDS
14.1.3 f9puanmaiulkuu LCD Color wSa@nia ,
14.1.4 gunsofindedeiudeyaiupeuitameslagsiunie USB, RS232 #5a LAN Port
i o W Y] .
14.1.5 winsflodasealdsuimsgiu CE Marking
d =N 7 o a L] 1
14.1.6 windladiafasiudseiuldvaenin 11
14.1.7 aunsalauiuszuulnihnneludsewmealng

14.2 s1eazidganIamnaila

Analyzer

14.2.1 SslumsSaussdulviuunaes o v e 300 v WSagINI

14.2.2 fifpugniies (Accuracy) vaensinusadlliiuunne3a 0.05% vierni
14.23 fiamuazBon (Resolution) vasn1sinuswulvinumessn 1 mv wiafin
14.2.4 Sarfidestunummedléesd v, R L, C, D, Z, X weu1nni

Simulator

14.2.5 flumstiewssuluiinssuanss 0V 8120 V v3agendd

14.2.6 Tnlunsdenssualiiinssuanss 0 A fla 6 A wiaganm

14.2.7 awnsademadiwinssuanssasgn 120 W wiaganin

14.2.8 @wn30a$1e uwily Yidh (mport) uag dsean (Export) WUUSEBMUMADS
1429 @NN3081ABININIIUIBILUARDIMULUUS10ITIT U

14.2.10 ﬁ’lminﬁgaﬁh SOC, Voc, Capacity Wag Resistance maummma‘é
14.2.11a'lm'mﬁ'm'amﬁi'm'mqmmLLumLmaﬁugﬂLLw Amp-Hour wag ESR
14.2.128flerdutlasfiu OVP, OCP uag OTP waasnnm

14.3 gunsalusenay

14.3.1 @w AC Power 317U 1 4 (Mud1uiuieioq)
14.3.2 @e 4-wire ketvin clip test §1uru 1 9@
14.3.3 @18 Power Supply Test Lead Kit $1u2u 1 99

) @
7 2 112’47: 24789 3;‘::“
m—

4



15 gaaruauuasIsufisuimsvinasnasesiadn 91uu 3 ¥n

15.1 swazidunly

15.1.1
15.1.2
15.1.3

15.1.4

annsavhmsaauay wasUFuussrvesaiadiotn
aﬂminﬁq%’ayjams’immmﬂ‘%'aaﬁa'?ﬂ Uuiin uasuanina

aunsaldausiuiu Oscilloscope, Digital Multimeter, Waveform Generator, DC
Power Supply, Power Analyzer, Spectrum Analyzer WagDC Electronic Load
Wueeeion

#1150 Plug and Play Instrument Control wae asadaunisiionsainissiotn
18lnosaluid Tnensiousonta GPIB, USB, R5232 e LAN

15.2 saztdeanianaiia

15.2.1
1522
15.2.3
1524
15.2.5

15.2.6
15.2.7
15.2.8

fadtuTannsatuiinawineererdedetadhunls
filaiduftamsatuiinnsmsUndudyaneenuudulng csv I
fHadduawrsafiutufinsanisiamudaaaniidivunld
filsriduiiannsntouddmuguiniesfiotaniu Sequence Frvale
HvauanINaLUUE wmﬂ‘lmuaammimmﬂu 27 47 Auaziden Full  High
Definition (FHD) 1ustnsios

aunsomuaueiasloTlinouiu athelios 4 1adeq
Uszananauusguuu{uinig Windows 10 Professional 64-bit visasulvainin
fussunanaluuuy Quad Core (64-bit), 8MB Cache, 3.6 GHz, RAM 8 GB
(DDR4) Wueesiies

15.3guUnsnlusenau

15.3.1
153.2

gUNTalRawa §1uu 1 oA
Aitansldau dm 1 4n

daulsynau a9 uay YaunauseasBildnnsefing (Assembly, Inspection and Repair

Uuppo )

16 Soldering,

De-soldering and Hot air 39%u 2 40

16.1 ywazduaialy

16.1.1

16.1.2

16.1.3
16.1.4

[ < = -] a o o g8 8o &
JuyaaTedila ssuunena-Ussneviudiudiinnseling lddmivneauazusenauy
a1 'r a8 LA .
gUATATUEIUVUUBIADIENMTaUNE (PCB)
1 = v a & o ay v = o
YsznaulusmaiainainaniuazganznMuuuisvaamgiliuansgamglidudiian
& d ' Lo oF =
wayyanangunsal SMD lneiaTeaauseunvuyiugamgiila
fiynguuasmdiinniaind (PreHeat) wiauwviuduBauesndidnnseilnd
o A v w w K" ' o
\sesilasiessulsyiuliesndn 1 ¥ \7 /
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16.1.5 awnsaldauiuszuviviihniglulssmelne

Lﬂ%aaﬁ’ﬂn?uasgﬂﬂsﬁfmuw%'uqamgﬁ
P Y| o Y = o av v aa [ 7]

16.1.6 n3ealinnIuazganzniuasiminfuuiugumgilasevuiineaaunsaldauld

wiaufiu 3 channel

= o o o = [ av
16.1.7 dsguuitieannsgasuveaawnsiy asaogmsldnuvesaraganei

da 2 a} o i [ a‘ :‘é’ 18 1 o
16.1.8 fduaunalusaios vinlideainlunnsinaudedu Teglidaesratunnausn
16.1.9 aursaldauiunzieiln Pb free 14

o o |

16.1.10@w1saneaUasui Tip aidenauinnsisaulivunsauls

inseahaudeunuuUSuanmgindeuynguuasndidnmsaiind

16.1.11 M dmiuneauarldgunsal SMD unuesalneldauiou

16.1.12§1 Adapter fivareil WearuazaIndpnIsUSauatausou Tnaldlasy
Uaeiidusass

16.1.13@mnsoUFuAguugildanléiidn Remove uas Install

16.1.14dignenawsan Vacuum dwsudu IC

16.1.158ypdusuanfouiienrwazmnlumsldoy

16.2 Aruandivnamaiia
iwsesinnduszganziauuudfugumgll

16.2.1 Tip to Ground Resistance U871 2 Q W3RN

16.2.2 Temperature Stabililty + 1.1°C (2°F) #3a@na1

16.2.3 Temperature Accuracy Meets or exceeds ANSI J Std 001

16.2.4 FrUsurngamgil 40°C -470°C @Fwiusugansia) wiefindn uag 210°C -450°C
(@wsusuians wazanu Tweezer) W3oAnI1

16.2.5 Vacuum 20 in Hg max %39fn1

16.2.6 Pressure 18 p.s.i. max U50ANT

16.2.7 Air Flow 8 SLPM max #3ofinin

wFsahanfaunuuUTugangll wiauynguuaindinnsetind

16.2.8 Ysugumgiilusiatlugae 150°C - 470°C vidafini

16.2.9 &mswsdau 5 — 22 SLPM #38fnIn

16.2.10@msaufiuen Profile Tunisldanileenetios 20 Ar melusiedos _

16.2.11Temperature Conirol Juwuu Closed loop, Digital Temperature Control %38
AN

16.2.12 Temperature Stability + 10°C (idle tip temp) #38Rn71

16.2.139aguueindifinvselindaunsauSugamgilute 20°C - 200°C wi3afini

16.3 qﬂﬂizﬁﬂssnau

v oo Y o o /

16.3.1 @UMILTI WIUNINY U 1 ‘qm @/
Y w o 2 = o

16.3.2 ATUWIANNSNI WIDUNIW 371U 1 T _ 7 # '

Yy

M"@w—,
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(%) < 3

16.3.3 MahuTwuu Tweezer Wiauinn $17u 1 90

16.3.4 Tip dwmTugansia 91uIu 10 du

16.3.5 Tip dwmiutans 91uau 30 8u

16.3.6 Tip duuMumnisuuy Tweezer 97U 2 84

16.3.7 viagauin 917y 2 9y

16.3.8 Filter 914U 1 %A

16.3.9 gavimnuazemingansna 91 1 9n

16.3.10 Adapter Nozzle 914U 1 4

16.3.11 Nozzle §7uu 6 %A

16.3.12 uiudusnsndhaufou w1 ¢

16.3.13 gaduuaiauuuuiuasmle $1uu t ga

16.3.14 @18 AC Power 31171 2 R .
1y 74 o L2 = o @t a o

16.3.15 filansldanuaiesdaniuazganeiuuuuiugamgi 41uiu L oa
Fed a < 1 2 ot a0

16.3.16 gilensldnuaseaihanfeunuuuivaamall Sum 1 e

17 \ASaagaaduainnisians 9w 1 ¢a
17.1 Teazdeall

17.1.1 nFesgaeiudmivaudaniniluegiles 2 vis

b
LY

17.12 funfemankuulvainsamiouinsazmnuazinneing

17.1.3 ieSesamnsousuanuile

17.1.4 fluansanusiamoinioudoaion

17.1.5 Hvosdygrdmsusonisiuiatanile

17.1.6 Tldnsesamdulaeiify Fine Dust Filter F5 usniUdeuld, EPA Filter H 13 uay
Active Carbon Wuaghsiiae

17.1.7 awnsansesuldila innnd1 97% fAvuie 0.3 pm viefinda

17.1.8 fnsmudeunsesemauigrieennadudreesiinies

17.1.9 #ueinwuazgunsaifiutan ESD SAFE

17.1.10w3esiledossuussilitonnda 1 9

17.1.11anwnsaldauiussuulavhnelulsendlne

17.2 srgaziduamamadia

17.2.1 sEuunssan 190 m’/hr wiiaunnain

17.2.2 seuunsinu 3000 Pa wsounnin

17.2.3 dndalwvn 120 W viSaunin

17.2.4 ssfudvssuniulidosnin 50 dB(A) fiszezving 1 wms wiadnd
17.3 gunsalusenav

= w0
17.3.1 1a3p3gAaTu 911U 1 9n / B
17.3.2 yaviegaadu 91U 2 YA
41;‘"/ A
/} ‘wm 27/89
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17.33

17.34
1735

avlvaldnsed Fine Dust Filter F5, EPA Filter H 13 uag Active Carbon d1unu
3 9m

aglW AC Power 91131 1 40

ARanslgnu S 1 4n

18 PCB Ultrasonic Cleaner ¥u1d 20 fns 311U 1 40

18.1 swazBumly

18.1.1
18.1.2
18.1.3
18.1.4
18.1.5
18.1.6

= o 1 22 .
WurSasvaruazanawiygees (PCB) messuu Ultrasonic
mminﬁqnmﬁwmuasqquﬁlﬁ
ﬁei';uuamfﬂ'ﬂL’Jmﬁ'muuasqquﬁ
fumde 500 mm. x 300 mm. x 150 mm. (LxWxH) ®3a11nn7

d & v ow u X% | <
wsasdlannssuusenulutaenii 1 ¥
annsaltaunuseuuininglulszmalne

18.2 sTwaziBanIunaila

18.21
18.2.2
18.2.3
18.2.4
18.2.5
18.2.6

Timer 1-99 minutes #SoNAT
Temperature 0-80 °C #38RnIN

LED display #30fn31

Ultrasonic Frequency 40 kHz

Heating Power 500 1m# %58:1100
Ultrasonic Power 400 3¢ %39110037

18.3 gunsaiusznay

18.3.1
18.3.2
18.3.3

a1l AC Power §7u7u 1 1du
e WAMNAZaARRLINBENTeTing S1uau 100 Bag
aRansldeu S 1 gn

19 Microscope Camera 31U 1 Y9

19.1 swazidenvly

19.1.1
19.1.2
19.1.3
19.1.4
19.1.5
19.1.6

Wunfesqavssaiuuuameilordanilie aunsoguaersnmls
ANNSOAATIETL oo unarsasdidnnseiind
gransaduiinnnle

fimaswensnulddesnin 55 Wi weRni
iw3nefiofoefuussiilsidonndt 13
anunsaldaunussuulwihaeludssmelne

o

A=
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19.2 s1sazidsamanaila

19.2.1 sndosduriin 3 nszuen desreiundesaisn wadvia uasll C-Mount Adapter
IR 0.5 1 Andegsnuuy iaudiag (OBJECTIVE LENS)  fifdswans 1 wh
szggvinendnguleninda 90 . vi¥adn1

19.2.2 1@udan silafiunmnine Eddewene 10 win ansausulaialalud § FIELD
NUMBER 22 3. vi58fni

19.23 figundosifigauiuamudnsentsuiudeutu-amesiandos

19.2.4 yacenmdruasden 3.2 Sufinea Wuwiin CMOS aum 1/2 i Sarandaly
MIRARINWESER 21 FPS

19.2.5 Waunsutszaananwausaaeiiun s uazanunsainszes yu fuit dwsu
aw 2 figila

19.2.6 yaussdunanfouseuszliunavin LCD nnaliteendt 29 i

19.2.7 fiszuuldasainsindnuuduly LED

19.2.8 fuvinnetusuitaiusaaduium-m

19.3 gunIniusenay

19.3.1 el AC Power $mu7u 1 Ly
19.3.2 glamsldau 31w 1 4n

20 Portable LCR Meter 37U2u 2 4n
20.1 seaziBaarild

20.1.1 {Juresiietn LCR fwasuuulinduawiaidn

20.1.2 finireouaninauuy OLED  uammaaiuazdmou waziiaddulandssuuy
seluiRdiolufinisldudunaniiimue Weussndandsau

20.1.3 3 Battery nulusn

20.1.4 awnseldinudeusioniu Computer PC s Software iiatufinanisSald

A = a [ 73 1] 1 ol
20.1.5 wiesdlornsiulseiuliteenin 1 U
20.2 SALBLANIALA

20.2.1 Tnldiauuy Automatic aziuy Manual

20.2.2 auusug R: 0.1%, L : 0.2%, C : 0.2% %30fnan
20.2.3 anuiveasuuiuld 5 sedu Jusdhater

20.2.4 ussunaaauusuld 3 sedv Wuserade

20.2.5 Faidun1sinsau R, L, C, Z, ESR, DCR, D, Q ¥3aunnni
20.2.6 ieudAmATLRRENeoY 0.9 T2 wuu OLED

20.2.7 uURABILUY Rechargeable &1y Port USB /
20.2.8 AIAUATUVINTY Source 100Q o

a

/7 ’Q/ Zﬁ’j 29/89‘:(
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20.2.9

d1UN131M Resistance 25 mQ - 10 MQ, Capacitance 0.25 pF -1 mF,
Inductance 10 MH-1 H v%afin

20.3 gunsniusenay

20.3.1
20.3.2

1 ) o ar A 1 o
gunsalsiewisdmiuausia Computer PC 91104 1 99
ARansldau 9w 1 yn

21 Rapid PCB Prototyping 31u7u 1 %A

21.15wasdenly

21.11

21.1.2

21.13
2114

P2 I P £ = a a € 1
WulaTesadna189995fud v1dmnssudidnvseding wuu 3D Usznaudiae
d =3 -] ar
wnFesllenseguninivatsvinsiulilugaides awnsaaruqunisireudy

ADUMIADS
A i o d = ] & -9 & A = L
WweSesa$eaiersiuiiiondauauasdidnnsetindmeamatinnuinuaziaiy
{Milling and Drilling)
A v w o XY ' =
wiadlanaedulseiulsiveendn 17
anunsatgaunusyuulafinelulsewalne

21.25"¢asdgananaiia

21.2.1
21.2.2
21.23
21.2.4
21.25
21.2.6
2127
21.2.8

21.2.9

Work table dimension laitiaanin 840 mm. x 480 mm. x 20 mm.

Frame materials 6061 aluminium #3aRAnN

Leadscrew WUV 1065 Ball screws w3aini1 Wanmwnu (XYZ axis)

Stepping motor type WuU Nema 23 two-phase 3A #3aRnM

Stepping motor driver WUy 0 - 3.5 A 4 axis driver #3efina1

Principal axis collet Wuu ER11 auna 3.175 mm. wag 6 mm. ¥39AnIn

Repeat accuracy 0.03 mm. #59fin7

Spindle motor uA 800 W, mMa§aseu 0 - 24,000 PRM, frequency 400 Hz,
water-cooled spindle motor #3aRN11

Carving Instructions 5845V G-code, .tab, .nc, .ncc Way .txt

21.2.105995U Software Mach 3

21.3gUnsnluseney

21.31
21.3.2
21.3.3
21.3.4
2135
21.3.6
2137

Engraving machine 4 Axis 91474 1 99

Control box (4" Axis controller) $1uau 1 Y

Water pump for cooling spindle 47u2u 1 g

Variable Frequency Drive (VFD) 1.5 kW vi%afnd1 d1u 1 4n
Parallel cable $7uu 1 ¢

Power cable $7WU 1 4
Tool box and tools §1u42u 1 49 / ol
.ﬁwﬂ

e
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21.3.8 Stepper motors 31U 1 YA

2139 4" Axis B0mm chuck 3 jaw $1uau 1 %
21.3.10 Tailtock 1w 1 Y

21.3.11 gemslay d1uu 1 yn

21.3.12 Software Mach3 English version 91171 1 %

22 PCB Assembly Set 37u2u 1 9a
221 swavsanvily

22.1.1 Wuyaedesiioussneunasidnnseding dromalulad SMT Usznauludeiadas
Stencil printer, Pick and Place System uag Reflow oven

2212 \ASesdledesuuseiilidenndy 1 ¥

22.1.3 anunseldnuiuszuuininnelulssinelng

22 2 wagtdgnvnamaiia

Stencil printer

2221 Work table size w19 300 mm. x 400 mm. %398n11

222.2 Print size ¥u1® 250 mm. x 400 mm. #39fnI

22.2.3 Thickness of the substrates 0 - 80 mm. #3aAn1

22.2.4 The workbench adjust volume 10 mm. (Horizontal Angle adjustment) #3®
ainan

22.2.5 Repeated accuracy +0.01 mm. WIBANIY

Pick and Place System

22.2.6 PCB area 9u19 10 mm. x 10 mm. §i3 350 mm. x 350 mm. #58RNI

22.2.7 XY axis Travel Y19 420 mm. x 460 mm. w3afn

22.2.8 Z axis moving range 9U1A 15 mm. ¥30ANI

22.2.9 Placement Heads 917U 2 %1 w3esinin

22.2.10Feeders 9u1m 8mm. = 40 pcs, 12 mm. > 8 pcs, 16 mm. 2 4 pcs, 24 mm.
> 2 pcs, Front IC stack = 14 psc %39AN

22.2.11Vision System Dual cameras (up & down CCD cameras) #3afnin

22.2.12Drive Closed-loop control stepper servo drive system, make sure never lose
step 39ANI _

22.2.13315%UU Z axis self-return detection LUV prevent nozzles breaking

22.2.14415guu Pull pin self-return

22.2.158s8uv Leakage of material detection method WUU Vacuum detection, vision
detection #3afnIY '

22.2.165creen uwlifosnd 7 ih ,

22.2.17#ssvutfRnsmugunisihauniglueies neliideddnaufnnadaauan

22.2.18 Mounting speed 5,000 cph (vision off) wag 3,000 cph (vision on)}t@ﬂ’h @

K
/ 4,5“-/ g 31/89‘{5
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22.2.19 Mounting precision 0.025 mm. %#3a/n31

22.2.20Vacuum pump -92 KPA (2pcs,build-in, mute type) visafinin

Reflow Oven

22.2.21Soldering max area 300 mm. x 300 mm. ¥safAnI

22.2.22Hot air + Infrared mix heating #Safnn

22.2.23Peak power 2,500 W #38fn71

22.2.24Dual sensor temperature 39N

22.2.25Max temperature 300 °C %39

22.2.26Built-in PID controlters #58fna1

22.2.27a11156 Calibration curve, Just adjust a few parameters, the machine can
automatically generate curves and visually displayed 18

22.2.28 Temperature control accuracy =1 degree- (constant temperature) WIOANIT

22.2.29Welding type Lead & Lead free w3afinin

22.3gUnsallsznay

22.3.1 Vibration feeder 3147 2 4

2232 Juki nozzle: MR 503, 504, 505, 506 10U 4 du
2233 Pull pins §17u 2 1n

22.3.4 Coil for pull pin 914U 2 YA

22.3.5 Camera positioning adjust black board 977U 1 %0
22.3.6 Hex wrench 117 1 9

2237 Tweezers §171 1 90

22.3.8 Brush §117u 1 99

2239 gllenslten S1au 1 4n

23 Analyzer for breakpoints in circuit boards 47u7u 1 %a

23.1518agduanly
[ = = o Lo & =, '3
23.1.1 Wwedesdenagauitislunisasisasugunsaididnvseind GERLEK]
o A g P2 o = sa a ' IxXn '
adnnsedndmall ensrammyaBevSegunsaifidelunkiuics lavlidesdy
nssualWlvikuL99g
23.1.2 uanWauuuaed Color TFT LCD with Touch Screen, LED Blacklight
o | a = = o W al Y o
23.1.3 fwansuirsvredinneiivisuiiisudnanistoya arursolteunaiunouiinnes
-
weldlumaiudoya
23.1.4 ganruAuMINuasTLIsTdssuuUfuRnslus
P o .
23.1.5 insadlavedaunodlasunmsgi CE Marking
23.1.6 Sulseiulitesnin 11 ,
23.1.7 ansaldauiussuulnianelulszmealne ‘7/?1/ / M
%’i/q 32/89
T
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23.2 519820 8ANINALlR

23.2.1
23.2.2
23.2.3
2324
2325

23.2.6
2327
2328
23.2.9

Waveform Tunisnegouilu Sine Wave

au1TaUSUSEAUTDY Frequency Range

a1u150U5UTEAUTBS peak voltage (Open Circuit Voltage)

anunsaususEAUYed resistance (Source Resistance)

Pulse Generator 31 Level 0 fis + 10 VDC, Maximum current 100 mA per
channel #30fin

5843 2 channel (A and B) #i3au1nnin

Scanner Connections 64 41 914 2 9o ansnsaldlasiugsgn 128 v1 visefindn
Scan Modes awnsaviléiie Manual %3 Automatic

Safety approval ETL listed

Software
= Yo oW ow Y v = ' 1
23.2.108 Tree  Pane l9dwivdamsmsasnszuugutdoyaiialiielumsnsiaden

ALNAEY, 4309 Sequence  awutulumsneaeuld, @319 Component Y9

e Il [ ' o v
guUnsainieglu Sequence 1¢, fwumdt PIN - d1uduvwesgunsalld, awise

o ) 1 0’:‘ s A R
MvuaAEunAzaUILIITY Al Avusum Tolerance, Delay-time, Max
Sample wavaelseiRlumsifiudeyavesusazgunsal

232.1111 Signature  Pane dM5ULAANALUU Real  time  Signature, LARINAANS

Pass/Failed, na@nsnan1sitasiziimen1sUSeuliisu Signature, AMvumgunagey
VAT, NTEUE, ANFIUVIY UAZEINTSD Print Report

23.3gUnsalusenay

23.3.1
2332
23.3.3
2334
2335

aedgaildlumsia S 1 YA
ane AC Power 977U 1 18y

PC Recordder 412U 1 9
Footswitch 97U 1 U

Aian sl 9wt ga

) 3’; L rd L] d
24 Thermal Camera LUUA4LAZ 371U7U 1 1ATaS

24.1 Seazduayialy

24.1.1
24.1.2
24.1.3
24.14
2415
2416
2417

[ = at o a o a  d .
JuesasinguugiinansBidnvseling wuu Thermal imaging
fgmdvdnuazusule
= s [ ! ::)
Tnauanmanielud lidaendt 3 I
= o @
fuwusmaimelus
anseduiinamnsingamgild luguuuulvd JPEG widauinnan
» i o a < 1 = 2 i
annsaldnusmdunauimes gy Port Faaisuuu USB %3aannni v /

wasflafosiulseAuliitoondt 1 ¥ | /z,{"—/ od
/7 qﬁ‘wL
%]'1/33/89
Vms }
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24.2 SEaLBYATIUNALA

24.2.1 IR Resolution 320 x 240 (76,800 pixels) #50/n11

24.2.2 Image Frequency 9 Hz ¥38fni7 »

24.2.3 Display 3 in, 320 x 240 pixel color LCD #50fini

24.2.4 Object Temperature Range -20°C to 250°C (-4°F to 482°F) n3afni
24.2.5 Thermal Sensitivity/NETD %agnin 0.06°C

24.2.6 Radiometric IR Video Streaming Full dynamic to PC using USB %38@n71
2427 USB Interfaces

24.3 gunsalusznau

24.3.1 Mount wag Stand 911U 1 4
24.3.2 USB cable 91101 1 1y

24.3.3 Power supply 974U 1 4
24.3.4 gianislden S 1 9n

25 PCB Ultrasonic Cleaner 9u1 2 8T 3147U 1 90
25.1 easidenrialy

25.1.1 Wuadesanuazeinuniaes (PCB) hesyuu Ultrasonic
25.1.2 ansonsaweuaranmnile

25.1.3 fdnuansriianionuiayanngil

25.1.4 JUURER 150 mm. x 140 mm. x 100 mm. (LxWxH) #3aunnin
2515 Asesfiaasiuissiildtosnin 1 9

25.1.6 annsaltauiuszuulnihaeludszmdlneg

25.25eazidunvanaiia

25.2.1 Timer 1 - 99 minutes #3811
25.2.2 Temperature 0 - 80 °C w3sfnn
25.2.3 Display LED display #3afinin
25.2.4 Ultrasonic Frequency 40 kHz
25.2.5 Heating Power 100 W %3su1nnin
25.2.6 Ultrasonic Power 50 W #3811nA711

25.3gunsaldssnay

25.3.1 @l AC Power S1uau 1 vu
25.3.2 gilamsldau S 1 9

/o
<
/ %34/89 :ﬁi
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26 Electronic Tools Set for Circuit repair 91147U 1 Y9
26.1 eandoaily
26.1.1 Wuysiedasiteflddmivlunsveuusnwsdidnovseding
26.2gUnsalusenay

TWEEZERS (AIS| 304 Stainless Steel) ,

26.2.1 TWEEZERS 105 mm., 130 mm., 145 mm., 150 mm., 170 mm., 190 mm. Lag
230 mm. SuIuegeas 1 5

26.2.2 TWEEZERS (BS) 165 mm., (AA) 125 mm., (RR) 150 mm., (MM) 125 mm., _
() 120 mm., (GG) 120 mm., (J) 165 mm. tag (TS) 125 mm. F1uuesas 1 67

SMD TWEEZERS

26.2.3 RUU STRAIGHT/POINTED awndane 0.7 x 0.6 mm. uag 1.3 x 0.6 mm.
fAue 115 mm. Swusualasaz 1 M

26.2.4 wuv STRAIGHT/POINTED 2u1auate 0.7 x 0.8 mm. faue1s 138 mm.
U 1 67

26.2.5 WUU BENT/FLAT unauate 1.5 x 1.5 mm. ez 1.5 x 0.6 mm. danue
120 mm. 3wnlaivas 1 /i

26.2.6 WUU BENT/FLAT dUanamuu Positioning at 45° angle auadaie 1.5 x 0.6 mm.
§imMue1) 120 mm. U 1 67

26.2.7 WuU Semi-Circular sundats 1.5 x 0.6 mm. dauem 115 mm. uay
120 mm. 91uANNeIaE 1 62

26.2.8 WUy Semi-circular Uanswuu Positioning at 45° angle wunadaiy 0.5 mm.
1ANET 125 mm. 31U 1 50

ESD/CERAMIC TWEEZERS wuuwdeuuaneduiuauld

26.2.9 Duckbill Tip ANNEMTINAI 125 mm. T9UU 1 61 Uaz. Spare Tip 974U 1 67

26.2.10 Fine Tip AMUEMIWAY 130 mm. §9u2u 1 67 wag Spare Tip 37U 1 7

26.2.11 Curved Nose (J) A1ag13590613 130 mm. 37U 1 @7 uay Spare Tip 914U 1 ¢

26.2.12 CERAMIC A21eMI5I0613 130 mm. $7u7u 1 617 wae Spare Tip 97174 1 6

Other

26.2.13 MINI LONG PLIERS 9747 1 $12

26.2.14 ROUND NOSE PLIERS 150 mm. §77u 1 61

26.2.15 SOLDER SUCKER (Silicone Nozzle) 31u7u 1 ¢

26.2.16 WIRE PLIERS 9117u 1 62

26.2.17 WIRE STRIPPER 8-10 AWG 91u7u 1 1

26.2.18 SCREW REMOVAL PLIERS 41174 1 7

26.2.19 PLIERS’ MASK #115u SCREW REMOVAL PLIERS GT 91171 1 610

26.2.20 HANDY CRIMP TOOL 2und S, M uag L S1uiuaueas 1 69

26.2.21 WRIST STRAP 97u7u 1 673 7/

26.2.22 SOCKET WRENCH SET 811w 1 & /%f,/ ad
7 3 b
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26.2.23 Nut Driver ¥u@ 3, 4, 4.5, 5, 5.5, 6, 7, 8, 9, 10 uaz 12 mm. I1uauInag 1 67
26.2.24 lamadnuuu 5.5 x 0.7 x 200 mm. $7u 1 7

26.2.25 lamennuuy 6.3 x 0.9 x 214 mm. $U 1

26.2.26 l9A9UINWUL 6.0 X 0.8 x 362 mm. 31U 1 67

26.2.27 lamaunnuan #1 x 200 mm. 32U 1 #2

26.2.28 lamalnuan #2 x 214 mm. 377U 1 6

26.2.29 Tamaurnuan #2 x 362 mm. 397U 1 M

26.2.30 PHILLIPS PRECISION DRIVER SET #7113t 1 9a 117U 6 Gy
26.2.31 FLAT MOUTH PRECISION DRIVER SET 417U 1 4@ d1u7u 6 u
26.2.32 IC EXTRACTOR $1u3u 1 ¢

26.2.33 SIDE CUTTING PLIERS 150 mm. a1uu 1 61

26.2.34 MINL FLAT NOSE PLIERS f1uau 1 @9

26.2.35 MINI COMBINATION SPANNER SET 4771 1 9

26.2.36 COMBINATION SCISSORS 160 mm. 9747u 1 617

26.2.37 LONG NOSE PLIERS 165 mm. 3747U 1 /7

26.2.38 LONG NOSE PLIERS (STATNLESS) §1u2u 1 6

26.2.39 NEEDLE NOSE PLIERS (STAINLESS) 97u0u 1 67

26.2.40 FLAT NOSE PLIERS (STAINLESS) 4117 1 6

26.2.41 LONG FLAT NOSE PLIERS 125 mm. 41u7u 1 #2

26.2.42 SLANT EDGE NIPPERS 125 mm. 41u7u 1 2

26.2.43 PARALLEL NIPPERS 125 mm. 37124 1 617

26.2.44 MICRO NIPPERS 105 mm. Wag 125 mm. 91UU0e9as 1 67
26.2.45 WIRE STRIPPER 22-30 AWG 972U 1 @7

26.2.46 PCB CONNECTOR EXTRACTOR 91171 1 ¢

26.2.47 REPLACEMENT SILICONE TUBES &3y SOLDER SUCKER #1421 1 67

27 Electronic Tools Set for Circuit assembly 312U 1 YA
27.1 eandonimly
27.1.1 Wugaedesfleilddwiulumsusznoursesdifinnseting
27.29Unsallsgney
27.2.1 Micro nippers 125 mm. 311U 1 #n
27.2.2 Slant edge nippers 150 mm, 37U7U 1§12
27.2.3 Miniature pliers 125 mm. 974U 1 7
27.2.4 Needle nose pliers 150 mm. 71U 1 ¢
27.2.5 Slide cutting pliers 150 mm. 41U 1 67
27.2.6 Combination pliers 150 mm. 37U 1 f9
27.2.7 Pump pliers 250 mm. 97U 1 $7 /

27.2.8 Wire pliers 245 mm, 143U 1 69 ’kz"/\' W‘/
/ -{‘Bu‘
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27.2.9 Tweezers 125 mm. 974U 1 @7

27.2.10 Lock holder 150 mm. 972U 1 #7

27.2.11 lomarnuan #00, #0, #1 uag #2 Surusdieay 1 M

27.2.12 lamaUinuuu 2.6 x 75 mm. 3747Y 1 67

27.2.13 laaaaUanuuy 4 x 100 mm. 71U 1 67

27.2.14 laA2aatnnuun 6 x 150 mm. 217U 1 i

27.2.15 Alignment driver 150 mm. 97U 1 62

27.2.16 PHILLIPS PRECISION DRIVER SET #000 uag #00 s1uiusgeaz 1 67

27.2.17 FLAT MOUTH PRECISION DRIVER SET 1.8 uag 2.3 mm. 9117usgWag 1 62

27.2.18 Screw-holding driver #0 377U 1 §%

-27.2.19 Nut driver 4, 5, 5.5, 7, uag 8 mm.914ua898s 1 &7

27.2.20 Adjustable angle wrench 200 mm. 31U2U 1 62

27.2.21 SPANNER SET $1:7u 1 %n

27.2.22 Taper reamer 20 mm. 91121 1 67

27.2.23 Hammer 21 mm. 37%474 1 /7

27.2.24 Measure Tape 2 m, 91UU 1 612

27.2.25 HEX KEY WRENCH SET 97172 1 99 Slvuna 0.89, 1.27, 1.5, 2, 2.5, 3, 4 vilie mm.

27.2.26 SOCKET WRENCH SET $7uau 1 9 Saueusuia 4, 4.5, 5, 5.5, 6,7, 8, 9, 10,
11, 13 e mm. 3 Ratchet Handles 125 mm. §I Extension Shaft 50 mm., 150
mm. # Cross Bar 115 mm. Uag # Steel Case

27.2.27 File set 9 1 ¥

27.2.28 Handy saw 97U 1 67

27.2.29 Soldering iron 32 W 41u3U 1 @7

27.2.30 Solder 150 g 97U 1 #1

27.2.31 Soldering box 11U 1 #2

27.2.32 Solder sucker 371U 1 §

27.2.33 IC Extractor §72u 1 §1

27.2.34 Spring hook 974 2 917

27.2.35 Inspection mirror 41U7U 1 f2

27.2.36 Magnetic pick-up tool 31U 1 67

27.2.37 Parts box 31u7U 1 §2

27.2.38 Solder wick 2.8 mm. 974 1 /2

27.2.39 Vinyl Tape 91147u 1 2

27.2.40 Pen light 977U 1 1

27.2.41 Cutter knife (L) 972U 1 62

27.2.42 Oiler 947U 1 1 -

o

27.2.43 Flat brush 147w 1 / N
27.2.44 Poly bottle vum 50cc Wag 100cc MMuupE9ay 2 M n/}__/

&

!
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27.2.45 Silicon cloth 97474 1 77
27.2.46 Multimeter 314U 1 /7
27.2.47 Aluminum External Case 9% 455 x 330 x 17 mm. 979474 1 67

iasiivad
28 ThigUfiRnnsuuuil 1 dmsukaaiaungunsal Sub-System LAB S1uau 2 ¢

ARUANWABIANE

(1) swnlddsenimiTowiniu n119 80 x 817 150 x g9 150 Leufiuns

2) Tassad1e : Work Top 10u Particle Board of Laminate Surface Unwausiag PVC
fren1afuiin (HOT MELT) auyudetndesing Seumnliiveond 25 fadiums &
ATIAMUAINITTATIL USNSTVIN AT navA iy

(3) fwiuensllastulwihaindyuuinilfie €SO Table Mats)

(@) \assadraduvdn wdauiedduaeamnssy (Epoxy) Uarseiassasrananiiduysy
SERUATINGL-o

(5) mauleadl 2 g v1an Particle Board of Melamine Surface Both Side Unagau PVC
fhenmfuh (HOT MELT)

(6) moulgayausn iWuwvurdnenganindes vindudedds fausesiudio-uan et
funsudeuss Waoulvauninfagavaonigoasaus

@ reulvayaitaes WunuuBadnfuiulfe nvarnindes s fuRulfzuf s

(8) findia Main Power Supply 1 phase Usgnausiie Circuit Breaker 2P, 20A, ELCB,
Emergency Stop, Lamp, Socket §1u7U 1 49

(9) Aok Wih3u 220vac Srundlsitionndn 3 4n uas @InsTe-Un yovaonlwvgesisaus
U 1 9

(10) Andaviosaundoutinnsae Anihaoulea Tnsdeurafy inTesganiunzia (Fume
Extraction) ARndsuTnlilfeviefimnsan dwiuanriupgiauulfe S 1 9n
(10.1) inFesgaatunzi dmiunutianiilu wuu 1 vie inAsuieazan
(10.2) iinsanunsauiuanuidild
(10.3) Sidnyaandessuniusi
(10.4) filvluansanusiawmpiniaudsusiou
(10.5) senuuldnsevanudulnedifu Fine Dust Filter F5 nanwdauld , EPA Filter H
13 way Active Carbon ldnsesesnuuusunalvailunaeudieaiy dweundeuldnses
(10.6) annsonseslilsifa > 979% Awun 0.3 um
(10.7) MevyuidsunseseniAuigvisazeanmedudneiuaias

(10.8) FurTosuargunsaiiduiantiesiulrithaind /

(10.9) s¥uUykIaN 190 m3/h

(10.10) SLUULSIFL 3000 Pa .
v

/ %‘/ %238/89

T\-\]v\\\

NS <.



(10.11) SeduLBBasunIu < 50 dB (A) Aszezying 1 wms

(11) fawdnuuy 3 Fuamud1e $121 1 4a vi19n Particle Board of Melamine Surface
) a 2 Y Y = ar o A W
Both Side Unwau PVC shianmatuin (HOT MELT) auyudeinsasdng wisuilodu uaz

neyuadion

aa Gioa,

29 Tﬁvﬂgumnmmw 2 dwmiuesiauigunsal Sub-System LAB duau 10 69
ARANYBIRNE

(1)

nalidaenImIawintu N1 80 x 8717 240 x g4 160 LwuRwRT

(2) Tnseadne Work Top Wu Particle Board of Laminate Surface Unvaudie PVC fhe

(3)

w 5 Y o W o Vo | PP
A (HOT MELT) augusiewasaedns dnmuvunludeanii 25 fafuns
fusugnelosiulvivhatindyuuiulfy (ESD Table Mats)

(@) Tassadralundn wdouseduaramnssn (Epoxy) Uatevilassadnamniidudiu

(5)

(6)

FEAUAUEI-A

maul@ayinann Particle Board of Melamine Surface Both Side Unwau PVC m7n
A (HOT MELT)

& o v oo o & 1 Vo [ Y 3
Wuwvurilnengmindes vinludedas dmusesiudne-un agaiuaidiusg

() Tmeulzasn fumdndigunsallwi wuuides enmasnasauempaulea

(8)

(9)

95 Main Power Supply 1 phase Usgnausing Circuit Breaker 2P 10A, An Earth-
leakage circuit breaker : ELCB 25 A, Emergency Stop Lamp, Socket 4117y 1 g
Andia 13y 220 Vac daulaidesndt 3 ga (aedu wWindu wuug 1 g9e uazuuy

< 1 o = & o L) = n.y/ £ £ = L3
Wl N @naila-Un 1 ‘Ijlﬂ) LLﬁgﬁlﬂﬁﬂﬁﬂ‘lﬂa'ﬂﬂﬂqaaﬁﬁﬁum Wiﬁﬂﬁ?ﬂ‘ﬁﬂ‘iﬁﬁzﬂ

4

(10) sundasenindlemouluadeiuliie AnfmzunsIaLauLad

v
Y

(11) Budnuuy 3 FuAut1e 919U 1 9a 9N Particle Board of Laminate Surface

a, 2 w5 v o w - Y =
Unvau PVC a78n1Inuu0 AUNNAIULATDIINT WIDUUDIU Ua NEYLIaan

30 TAxufjdfnisuuuii 3 dwdudesifnns RF LAB TN 2 m |

e

o

AW 1 aweiaagnlfiy fj UANTIULT 3 dmiurkessufjufinag RF LAB

" (nmeneialdsredadnwaisyementmyiviy Lisiuagniunienasiunagla)
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ALANWINELIANTY

(1) wabidesndmiowiiu n13 80 x 817 150 x g4 80 Lgufiums

(2) Taseadna Work Top i Particle Board of Laminate Surface Unuauiie PVC ée
nmafiuth (HOT MELT) ausgidheiedasing Sanmumutlitiosnd 25 fafiuns

@) Tassadradumdnndes Taselfzfunuunanysznauld e 4 sy vienemdn
naasunlitesndt 48 x 48 faduns Maudundnnass aualitfasnda 35 x
35 fladwns Snuaizdpmudondane 4 du Smunarcduthminiulie Snwuse
TWeudasdudendasywinmuminassundudndefu Yansviansdiuiing
qUnseiFuAugals 20 fiadiuns ArgeaniudeseduiulAsdiuuy rmngs 800
foduims grulfedituminnndu Wuidugramnssuounrudeu (Epoxy)

(@) Aaulgantiides ¥1137n Particle Board of Melamine Surface Unwau PVC Aaen1
furh (HOT MELT) Sadauuiiulgzldesnaiunmdanse

(5) wiheeulvadunsdnrgunsaiiniiuseneudng
(5.1) uma Main Power Supply 1 phase Uszneumig Circuit Breaker 2P 10A |
Emergency Stop, Lamp , Socket $7uu 1 e
(5.2) awlWdmsuaeszuulnauenlfie wuia 3 x 1.5 mMTdiaduns 812 3 Wes
wiouudn $1umu 1 4n

e e e PR o

31 WReufuAnnsuuud 4 awsuwaQUgumnﬁ RF LAB $1uu 1 f7

Sed

awdl 2 nwsiaagnslfie ﬂfj Ansuuudl 4 mwswaqﬂgumm's RF LAB'

AMANYEIRNY

(1) aaliidesnimiawiniu ndne 80 x 811 150 x g4 80 1wuRUAT

(2) Tasea¥rs Work Top Wy Particle Board of Laminate Surface Unwausie PVC fne
Aafiuth (HOT MELT) auyieATasing Tauuunlitiosnin 25 fadwes

(3) Tassadrafiumdnndes Taseelfzdunuuaenysznould viva 4 dhu vhdaendn
naesrualifesndn 48 x 48 fiaduns Maduninndss sunldifesnii 35 x
35 findluns SnvarFamudoudan 4 fu faunarsiuhminiulfe nwasen

o ' [y - ' v 3 Y PV T ) & v oo o
IﬁlELLﬁlaﬁﬁﬂqUL’ﬁaﬂJElﬂ'ia'ﬁ‘lﬁ'l"lﬁ“ﬂ']ﬂ"luviu']ua3ﬂ7u1ﬁaﬁt‘ll']ﬂ']&lﬂu Yaavivgndn I uafsg

" (nsheialiEBesnuai e i INTagn i A usiesela) s
A
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Unsalufuaugdld 20 Sadluns anugenniudessdviulfisduug anugs 800
= o o o & & a v

adwng gavlasiluvinyniu (uidugeamnssuaumnuiou (Epoxy)

(4) fadia Circuit Breaker 2P laWfosndt 10A 919U 1 9a uaw Winsuluug 220 V

9
9
§i

[

WU 2 YR wuuuuiulfy
(5) fAudnduifien (@e — 1) ¥ n Particle Board of Melamine Surface S
2 g wiouiloduuasnyueden
(6) anulwdmSusassuulnieuenlis uin 3 x 1.5 Arsedadums 817 3 WS wiau

o
[

Uan 91u7u 1 90

32 TRvaauiamas 97U 6 A

AANYMLIANTY

(1) vwwbivpeniwmiawingu nd19 60 x 817 120 x 75 WwuRiuns

2) Wrdmurnmonfinmesiitundduatn

(3) fidudn wieunyueden Litieendy 2 Gudn

@) Tassadralduidulsl Particle Board of Laminate Surface Uawau PVC fenifiuth
(HOT MELT)

(5) Fuldvhaunuiinmmliidesnin 25 fefums wisulduuudemaniy

(6) fivasiaveanslvuazaisdygnmingg

33 guuudl 1 dmiusisamurgunsal Sub-System LAB 31w 9 ¢

S L TS

CETETH Lo

= o ' = o o ¢ *
a3 dedreduund 1 dmSufosiaungunsal Sub-System LAB

ANANYEIANY
(1) analidesnimawintu n13 50 x 8171 100 x 180 LauRluns

" (e lEEB s syt liliuagniummnsdusoeaele) 7 5 S
({{ U

£
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(2) duwesg vi1an Particle Board of Melamine Surface Both Side w1 16 Sagiuns
Unwaudae PVC dasnnfutiieiie Hot Melt auysdaoiniasdng durenislug
AU UTEAY

(3) dunthuiudinuy Wuunadenszannseulll viann Particle Board of Melamine
Surface Both Side v 16 Jadiums Ynvause PVC fenmniuiheda Hot Melt

@) fuufuseiu aglug 91 Particle Board of Melamine Surface Both Side N
16 fiadiuns Towaudae PVC fron1fuiiedia Hot Melt anunsauiussdvgeilél
Y881 5 86y

(5) fleduda-Un niwnugans WWuluy GRIP SECTION Faavidnedid dvunalafesnds
21x50 fiadiuns (NFraxgq) Avvinelaiie W37, wian CARD LABEL Umenousiu

e,

wanahnvhinuevasaata tedavey Andnguanaztetelilaefiedutasiodtiee
Muuugavemithuy

(6) viuuvesd Wuvuiugndae auseden indasTavsquilifa vurauiasgiy
35 dadwns

(1) nifuwanaiin ABS amnsaufussiugeiild mousnvessuiuuwsivlitngeszana
10 9. dauifannsafaznensanuvhanuarenldiuglilasfa@iBaung (CLP
LOCK)

34 Fuuuil 2 dmiueaimurgunsal Sub-System LAB $1u9u 6 ¢

AMANYESIANE

(1) sumlisndvEawiiu N9 50 x 817 120 x 80 wuRlng

2) Tassadreuduwmdnnassaunn 1 32 x 2 §2 wunlidesnda 1.5 fadwesviuriuded

Btend UaneuSusedugunselisngn anyinde Taveudhewanatin anunsoufugs
suasndsmufuiivesiellunsdiifuodsiGey

(3) Work Top Fanvinaae Solid Phenolic %58 Compact Laminate (Lab Grade) A1y
U 16 TAANAT ANNTaNUMTTATINLAELSINSEUNALAR LazausonuANsou 3
ATUNUMIURBNSANSBUBIETLAS]

(4) dwsaduvewiag (CUPBOARD) Tamimeldintiafasiearliunnanadnyiia HPL
(High Pressure Laminate) A7895UU Cold Press %41 0.8 dadlums S REORTLN
mMevaslnardiun danuvuilutssnin 16 daduns Uaveuldnlg PVC wun 2
fiadwns fenmafui (Hot Melt Glue) Iﬂaauquuuﬁwm%aﬁﬂi Furuilldasdos
Aoatinuiy Usznausgaunsal Knock Down %ila Cam Lock & Dowel vinanlavi
waty Zine Alloy 3ntugu wadesliiiann ammnsonenuassoysenoudlilaglsivily

fidene / |
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(5) wrug, wdandsd Jagvindelidadaiadteardiunnatainyia HPL  (High
Pressure Laminate) #185¢UU Cold Press w1 0.8 fafms vidasiu nevdsde
anfiwum denununlddesndt 16 Gadwes Uavavlieng PVC wun 2 daduns oo
Attt (Hot Melt Glue) Tasauspnndasiaiosdns funuildssdostinatinuyu i
AsUszdinSausoy

6) wihvuginfeasszuermmidaenanain PVC

@) fulFussduanelug TansindaeliSaTafiadeafiunwarafinadin HPL  (High
Pressure Laminate) #1855UU Cold Press 911 0.8 fladiuns Hadasdu anevds
Uaadiun daravunlitesnda 16 Sadwns Tnvauldae PVC vun 2 fafiuns
freamifuii (Hot Melt Glue) lnsauyuuudioiniasing funuilldasdosinatn
ausaUFussiumugeildlidesnin 5 sedy

(8) naywadeny vhvelavzguiiadesiunsiduady

(9) eduindunuuiulindes Janthilavesignnaawanadin

(10) floduia-UaminuAudn ifuwuu GRIP SECTION Yasyhdae@3s duwnaladesnd
WA 21x50 adians (Maxge) Iivineladiei3d wiau CARD LABEL Unieuky

v o
at & =l

= -] ir o = 4 = ir 15
warafinideeeaidela fansauinesiedelilaededuliasdasiiogfuuugn

q "

YBITNUAY 1aE wNAUSN

35 giiulanas 31w 4 ¢

AMANYMBIANTY

(1) wunlsisndwdewhdu ade 50 x 87 90 x 180 IwURWNS

(2) dumasy vi1an Particle Board of Melamine Surface Both Side % 16 fiadiuas
Un v0udae PVC dwiin Hot Melt auyudeladosins dumaneludannsauiu
F¥FU

(3) dhumthurudiuu Wunszanuadeu vuilivesndn 6 faduns

(@) druvthuiwauans Wuurwdadiu ¥hann Particle Board of Laminate Surface ¥un
16 fiaduuns Unvausae PVC drennfinh wiia Hot Melt

(5) fuususedu aelug ¥iean Particle Board of Laminate Surface 11 16 fafluns
Ynvauday PVC frenaiusi 9iia Hot Melt aﬁmiaﬂ%’msﬁuqaﬁ?ﬂﬁlﬁﬁaaﬂﬁ
5 sepU

(6) fedula-Un wiuu niounguaien

(7) vuturesg Wuuiuiugnde aU3edan ﬁwﬁ'wiaws‘quﬁtﬁa YUNAUINTFIY
35 fiadlung
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36 gaannes S1uau 1 ¢
ABNYIELANE
(1) gaeninas 25 gas suausaytas nie 50 x &n 50 x g4 50 Iwufiung
(2 awng Tdffesndmiawiiu ndhe 260 x 8in 50 x a4 260 WuRLRS
(3) ¥han Particle Board of Melamine Surface Both Side wun 19 fafins Unveu
fe PVC Fenmifun ¥dia Hot Melt auyufelrdasdns
(@) Duvmalndiu 25 Usey wiounuafenuwuudasy 25 4a
(5) fifedumihuruusegynuiy

37 fifugunsaidudrudidinnsetinduuiadn S1uau 3 §
ARANWELANTY
(1) ansawvsiestoslubudnldlideunds 2 deq
2) Snduinlifesns 48 Audh
(3) sumlidasniwiawinfiu mmdn 7 §h x arwnde 12 $1 x ANNge 21 ih
@ lassairavinannwanasin (ESD SAFE)

38 A1 luee clean room U 20 #9

l:l ar ] g *
A1 4 fedruindlgluias clean room

ARENULIANE

(1) Iﬂiaa"sﬁaﬁ’uﬁm@u §152UU pneumatic height control ﬂ'auqumw%’mzﬁuﬁ’wﬁy‘iﬁmu
Tndeuazazainaune

(2) mseanuuUMEndnn1semaEns (Ergonomics Design) Inernfistiendnanuaunad

VYRITHME
(3) Tassa¥elunsouluasu Jostulrvhating (Static-safe model features dissipative
& o = s = o @ 2 . o 8 9r
@ gruidvhanegiiilaudinu nununinwi (footrest ring) didoan 5 do

"

" (amcrenialdsrdadunsmamenmiinie Wiagayim i sdusogida) %,_\_/ Y g (
b
r ““
f 144/89

TR F

R

-

Micron nylon)




& w
]

39 1fEesUfifin1s 91uau 10 69

o al ] &’ g & LY *
NIWAN 5 ﬂ?ﬂﬂ'lﬂﬂ"l'z']‘ﬁ?]ﬂﬂﬂﬂﬂﬂ"ﬁ

AANWYIULIAN Y

(1) B msuesufting, Iwinfi, vuwdnndes, Snih, lifivinuey
(2) aumlddesnimwiawihiiu N9 35 x 8n 45 x g4 90 wuRluAS

(3) Wunnuinderuiussauld 10 wuRms

(@) wisenifumiadion vharuazernde

(5) InseasauazwnanINMAan I UMANNaBINLAM

40 1A199179U T 2 6

v & o T

AN 6 AI8E19LN1VNIU

ANANEMEIANE

q

(1) adIrSuUdItnaIU WL auTaAs Y
(2) awwlddsandmsewidu nd1e 45 x 8n 50 x 89 90 LwuRms

|
7] o

(@) Usugw

)
ar - [V 7 1 A Q.IJ | 13 = =
(3) wiinfavdarangne Ny uasiivususasfiswy
) maseuulanseda dntulen

- i o ovr o w r & 1 a I L)
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41 TaulWuuuniouauduete 5 wih 3149u 10 99
AANYMLIANTY
(1) Large 7.25 2 x 6 {17 elass lens w3afn
2) anansaldnuiussuulnihngludsswealne
(3) Huvudulsussesla
(a
(5
(
(

“
o A

fnssanelvuazuaniy wueeldteosndn 1.8 wns
6) MAsugLvaaudlitesnd 5 Wi

)
)
) HszuulWdesaine daindialale
)
7)
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AMARUIN . padnvuznmalanangunsal wieelisdadmiussuunadaunnaunsgIuAlY

wWhiuldmnsauuusindnlnii Electromagnetic compatibility for Conducted Test

(EMI/EMS)

1. auanifmly

1.1,

1.2

1.3.

1.4.
1.5.

1.6.

1.7.

1.8.

1.9.

oo n‘:" ) v s -t
spuurifiansuazdwouisaTasasfunsnaasuaide CE102, C5101, CS114,
CS115, CS116 musn@sgiu MIL-STD-461 Rev. F %38 G 4791 1 S3Uu

A ] 1] A ’/ b 1 ar
ssuurfidanaunndadmuadl 3 aranuwan 2. fesanansavhautuiudussuuanss
nuinguszandnisvagaunaiisy uazaswuiidenisnaaouainudifuldnig
wimdnludauanasgu MIL-STD-461 viaifieuwh

- vod oA w | Y W w <
nifgauesimamisaldinseiliofn 1 1n3ee neasulavareates (15199 1)

PO 1 i ] 1] L4 d £ o o
widndusedldgunsalrowislunsadunislivuniesdleln flauesimfosduiiunis
1 ! ' o ﬂd @ :J = 1
dapussuunaNgUnsaliewie uasdnnueiedinfifismasenisvaasy

a W =5 P odd e v w 2 = =t
syuurfidaauresdnliiigunsaliawisiioades indeuldou mauwmsguiishds

- o A oW v o v -
miszyPe sasloda aunianwan 2. de 3 Wulvdmensszylisdunanumnesgiy

d‘ L' LY 2 = w ] qv.r d .l
iwelvinswgnanifiveunsasio Tl mninsesdleinresdiauesiaausovasgay
v 1oy = o o oo I wa '
Ihmuumsgu widdedemluegnedu eunsal indediotn Aaueiinaandfiuinnia

LY A Q) o a 3
1 guandAnuegluiaiesleinfifer uaranunsaveaeuldmuingUssadnisnagoy
= v i & v o
ARsIUNERs aanarun v delaingunsaliiunsimudaiimun

< v oa & ) 1 - o v v W
srUufidaauRBsinAIlazdapuniou RACK Mimunsairdeuingld winszuuadag
= g 1 24 £ PO 5 e‘l’ a o n‘j td b4 124 ar
AnnanToulfizvaaey uagiesiinesineides alndwnfasssamdanldousiud

Qs o ] 1 9 w =S Y]
uwarsesfumsvaaay EUT Advunalidaend 10.X13X14. dmingean 500 Alansy

» [ = & - "1 L4 o Al e e o 2/ v o
sruuesiiunsinAulausans e esesiiods, RACK, gunsnimieades uaslfsd
= g d d d ! s 5 H.) & a4l 1 73
Ansd MInau Msuseiu Milfansthemivedreaau
ssuuaeddenaunionlusunsy wavyanaufiaines gunsalnevianfeuldnu was

i = 3 [T ) o as |-
Tsunsudldlumseuaussuuiaunsavinugenadesiuededainliluednd was
annsedafiunanisneaauldniuguiuuvesnnsgiu geduasniununisvadey doe
uveituanysel (Fudy) GGvansegngndes wavliddansvheulutledduleg uas
v 1o o | ] ad A [T
spdliiinsgesnanisldnunasngiognisldomurennasle uazvinnisnind

as ¢ €, oe ¢ od o« LY as
mMIUiudgsgeiwrs/ Wi asundaslianaasunitluseezia 1 U Juainiu
dasouseuun guigdesiimsuiulswonius/ WS Witunmsgudveaous Taghd
Annltanelng
swuuresdweuniauluiusasnisvaaeuanlseugndn (Factory Acceptance Test)

- o

wazsrUUTNdaeusaseanuuuiialluszuunadeunuuInsgu MIL-STD-461 Rev. F
= v 1 at a = 4 8
w30 G laglawiz Aevdainsdweunsaaduudiiaia seedalildiduviganisd

e & =] - - LY t
EMC fifluszarunmisalinunisvegey EMC fianunsaliduinwmudiuduasaaunauld
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1.10.

1.11,

1.12.

1.13.

1.14.

1,15,
1.16.

g A w d 9 & 1 nkL . [y ¥ o ]
ATOMDIANAIDUADUYWIUN Fluamd Full compliance salusienisany danvuni 3.7
24 o 5 o t o = i b33 .
AMAWIN 9. resUniuaduwiwdniii atiardauiels (EMI/RFI Sheilded tent)

al =l g‘l ‘; 1 [ 2
- NSIALmTELRUAN1TVeEDU WY Ground Plane, TRevaaau Wusu azdaadulusiy

s msgIuiisnsds iieameranimeasuaaiionsunaliitiosndt 1u.X1u.X1y. i
geam 500 Alansy

guespsnniiuniseusumsvaasuniuiide CE102, €S101, CS114, CS115, CS116
WU wming anen. uasdesdaliints Hand-on Training ﬂgaﬁ'é’m”n%’unﬁausuﬁaq
anansaddumvageuldmmsnnsgiuigie
Aeredasniiunmagaudienaun1sdenaueu (Onsite  Acceptance  Test) 19
apenssuMInTefuRanludiansan

lawzsen1saiasilota aManuan v. Fesdwnunanisaeuliisuiildfuninsgiy
ISO/IEC 17025

funesasiuussiusssuulsidosnd 1 9

a o ed v o € 3 o o ) o @
'NamﬂmmWLﬂuaﬂaQNﬂ‘HU‘ﬁaﬂ, ﬂUUaQULﬁU‘U LLagm'JLW]U'Q]']‘WU'IEW]ﬂ']ll']'iﬂ@LLﬁﬂﬁQﬂ'ﬁ

e

159 1 nsesentsgunsaldmiunisvndeusiades CE102 CS101 C5114 CS115 CS116

CE s cs S )
102 101 114 115 116

o o4
S18NT5LATORID VUM

Measurement receiver %39

1 X X X X
EMI Receiver
Signal generator %38
2 X X X X
Pulse generator
3 | Oscilloscope with Voltage Differential Probe X X X X
LISNs
4 _ : o X X X X X
(Line Impedance Stabilization Network) |
5 | Power amplifier uag Power Meter X X
6 | Coupling transformer X
7 | Isolation Transformer X
8 | Data recording device %50 Computer & SW X X X X X
9 | Damped sinusoid transient generator X
10 | Current injection probes X X
11 | Current probes X X
12 | Calibration fixture X X
13 | Directional couplers X /

/ 4‘3‘/ 7 th 49/89"&“(




CE cs cs CS Cs

i"lﬁlﬂ'lilﬂ%laﬁﬁa%"u@?']
102 | 101 | 114 | 115 | 116

14 | Attenuator X X X X

Coaxial loads #138
15 _ X X X
Terminator 50 ohms, 10 W

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

17 | Transducer

18 | Resistor

19 | Cable, Adaptor and Accessories X X X X X

2. ausAnunaia nastairuraaaFsuTaAiasiio e AUUINTFIY MIL-STD-461
widaddlatafidweudedinasimmrannedeutusifuegraioosid
2.1. Distance + 5%
2.2. Frequency + 2%
2.3. Amplitude, measurement receiver: +2 dB
2.4, Amplitude, measurement system
(includes measurement receivers, transducers, cables, and so forth): +3 dB
2.5. Time (waveforms): +5%
2.6. Resistors: £5%
2.1. Capacitors: £20%

3. w15 gunsal iTesile¥a gunsalewae wag EMI/RFI Shielded Tent
anautiEnamadinves gunsel ldadletn gunsalsaving w“mmﬁaﬁaﬁumsmaaummg'm
MIL-STD-461 F w3 G léedhauysel flauesienannsaausgunsaiifnneandffiniifiseylu
wnmsgnld Heilfisnenissedd
3.1. \esnsflatavuan CE102 fswmadisll
3.1.1. Measurement receiver %38 EMI Receiver
3.1.2. Data recording device 58 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)

3.2. W5a9ip29uia CS101 ds1en15asil

~ 3.2.1. Signal Generator / ;

3.2.2. Power Ampilfier 7



3.2.3. Oscilloscope ¥58 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, \ndnefleYavuan C5114 Ss1entsdsil
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 ochm

3.3.9. Power amplifiers

3.3.10. LISNs (Line Impedance Stabilization Network)

3.4, \eSnsdlatavuan 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, 5¢ ochm input impedance

3.4.7. Attenuators, 50 ohm

3.4.8. Coaxial loads, 50 ohm

3.4.9. LISNs (Line Impedance Stabilization Network)

35, \pSasdlotavaas 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 >(J
y N
ﬂ/gﬂ/ thsi/es_,
/ o
W@qu —

n-We



3.5.4. Calibration fixture: Coaxial transmission line with 50 ohm characteristic
impedance, coaxiat 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 chm

3.5.8. Measurement receiver

35,9, Coaxial loads, 50 ohm

3.5.10. LISNs (Line Impedance Stabilization Network)

3.6. lizna U9 1 69

i/ /1 e XA
L,.-,.-T Z

l
!
i
1
|
L

ﬂ’l‘W‘ﬂ 7 ﬂﬁaﬂﬁﬁiﬂuﬂﬂﬁBUﬂﬂﬁlﬂﬂﬂﬁﬁﬂu MIL-STD-461 (EUT ﬁlﬂﬂﬂ‘l.l‘lﬂﬂ“)

3.6.1. ¥anYaqitlaineliAndu arunsaldanlues Cleanroom

3.6.2. ﬁﬂﬁzﬂ Grounding Plane w%an'lum‘mmﬁaumummmu

3.63. 7095umsvadey EUT tuim 1uX 1auX 14, sl 500 Alandu

3.6.4. AUNSOVAROULULAILRY Vidadeiy

3.65. {UlfeTvinns Test Setup dwdunisvadou MIL-STD-461 anautRgndasms
Wmsgu kazdaaunionluiusesnlssnudugs

3.7, Heatunduuwimanluin wlinedaufqeld (EMI/RFI Shielded tent)

3.7.1. Ias9a519UuU Rectangular aualidtiosndt 2 1. (L) x 2 1. (W) x 2 1. (H)

3.7.2. Tnssadradu Faraday tent Slaseadrefuihmiinuesiies (Selt-Supporting  Steel
Structure)  Taglifminziulastarevasoasuariinnvazanlunisiadoutades
dwsuniougunaninenas definreesanunsoldnuldviug

3.7.3. Jandagudwiu EMI/RFI Shielded tent \Juuuu Double Layer

3.7.4. Shielded Effectiveness 38 Attenuation fiAnliivfesnda 65 dB rrauRguAINARILA
30 MHz - 9 GHz wSefinin Ingdwauniounanisnaasuainlsanuuis wienans
MAABU (On Site Test) AUNATFM IEEE 299 visa EN 50147-1

3.7.5. YanlldwedinolAAnduannsofndaldanluiud Clean Room

. C - LB v o .
(nmcheiialdsnsBinuasmanientviniy Lifinagniuvnanisiusiagadle) 7

2 -
11 52/89
=7 Ly o

=



a & 2/ ar <« ¢ 1 3 oo & ar ar

3.7.6. AinslINTDANER QUNTIUIZNDU QUASURANIINI WU LazAmINTBsdQINTUNINIIN
aedarndd (Power Line Filter) 380 Taasl 3 e 32 wond waz 220 Taad 1 wla 16
weut viieRniuielianansnvinildeteauy snl
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aauuan . Aadnvasmavedanuangunsal el Tadwiudipeufiinag RF LAB
menmsasesiiedn dmiudesufifin1s RF LAB
1 Lﬂ?aﬁmiﬁzﬂﬂswﬂamquﬁ'ga (Vector Network Analyzer) 37u2u 1 1A%04
1.1 yeasduarialy
(1) 18 Network Analyzer wuu 2 Port fianansaldifienisitrsesiuaznageaunis
‘ﬁwmwaaqﬂﬂsniﬁﬁwwuﬁ'mﬁuﬁfgzy'lmél"mcdshuﬂ'amﬁ 10 MHz ©340 GHz
WioAndn
(2) 152U S-parameter test set Aanunsaldifionsinsieyt vaaeusgnely
(3) uammamsiaTzaTlaRaus 10 measurement channel uasiaus 100 trace
W3oNNAIN
(4) @1u130m9399 Insertion Loss, Gain, Return Loss, Isolation, Group Delay,
Compression, Both Magnitude and Phase 1s3afinid
5) @wnsauans Marker 16ifia 10 Markers per Trace W3ofnin
6) U ‘SuiJULﬂU‘UEJEJaLLUU Removable Hard Disk Drive
7) Lﬂimumﬂﬂaaiwsuﬂuluuaam’] 17
8) awnsnlgnunuszuulninnelulsswelne
1.2 Teazidsanmunata

(
(
(
(

(1) Corrected Systems Performance
(1.1) Systems Dynamic Range at Test Port 85 dB w3afinin finwd 45 MHz
f4. 40 GHz Tuly
(1.2) Directivity 40 dB winunnnn fiaud 10 MHz to 20 GHz
(1.3) Source Match 30 dB ¥saunAnIn
(1.4) Load Match 40 dB w3aunnndt fiaud 10 MHz to 20 GHz
(2) Uncorrected Systems Performance #3@ Uncorrected Port Characteristic
Performance
(2.1) Directivity 14 dB %SaN1nAT
(2.2) Source Match 7 dB #sa31nN
(2.3) Load Match 7 dB #Saunnin
(3) Test Port Output
(3.1) Frequency Range 10 MHz to 40 GHz %#39an1
(3.2) Frequency Resolution 1 Hz
(3.3) Frequency Accuracy + 2.5 ppm #3aanin
(3.4) Max Leveled Power 5 dBm %38fn11
(3.5) Power level Linearity fififign + 1.5 dB w7efni fimud 45 MHz s

40 GHz Fuly
(3.6) Power Resolution 0.01 dB #3afn71

/ sl
s
’75/ ‘wm 55/89 "
/ FEe
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(4) Test Port Input
(4.1) Test Port Noise Floor 10 Hz IF Bandwidth -110 dBm #imaudl 500
MHz fis 13 GHz w3efni
(4.2) Trace Noise Magnitude 0.0045 dB fimnud 500 MHz £ 13 GHz vie
AN
(4.3) Trace Noise Phase 7 #f 0.035° rms fiaud 500 MHz fis 13 GHz
wsaRNa
(5) General Information
(5.1) System IF Bandwidth Range 1 Hz to 1 MHz #3afini
(5.2) RF Connectors fifiFndufiuaudiviniu 50 Ohm
1.3 swamﬁamqﬂnmﬁﬂwnav%’uq
(1) gfensldam w1 g
(2) @8 AC Power 9737 1 14U
(3) Calibration Kit Maunsaldldfugunsalfidsuey s 1 4n
(4) Cable anunsaldléfugunsalfidaay $wou 2
(5) gavauwlas N-Type , F-type w3au pad 75Q/50Q, SMA etintae 1 yn

2 iAsevinsedEUnad (Spectrum Analyzer) $1uau 1 18304
2.1 swasdeavialy
(1) WueTesiauasimseidygraiiansauanmansinme q vuasuanma
(2) filaidunisldnunuy Channel Power (sedfumdsdeosdosdygadiden),
Occupied Bandwidth (‘Uu'lmLLﬂUﬂ'a'mﬁﬁl‘ffﬁ'm), Adjacent Channel Power
(seAumddeuosdyy1uastnAes), Power statistics CCDF, Harmonic
distortion, Burst Power (Sgfiufinasaauwuutagg) Spurious Emission (S¢fun1s
nszAedyInTUNI) Spectrum Emission Mask (M3adensaunaudyann )
3) dnsiloindeeiuuseuliitesnit 11
@ amnsaldnuduszuulimeludssmelne
2.2 S1gaziduamanunaia
(1) Frequency Range : 9 KHz &4 25 GHz w38fn
(2) Frequency Span: (FFT and swept mode) 0 Hz (zero Span) wag 300 Hz
fi9 25 GHz %5091 ( 2 Hz resolution )
(3) Sweep Time : 1 us f11 1000 s #39ANI
(4) Sweep Trigger : Free Run Uag Video w3afinin
(5) Video Band Width Range : 1 Hz &4 3 MHz 5afnin

(6) Resolution Bandwidth (RBW) : 1 Hz 84 3 MHz v58fnin
(7} Analysis Bandwidth : 25 MHz w3afinin /
(8) Maximum Safe Input Level : + 30 dBrm #39AnI 7 &’:
7’5/ 'u’l 56/ 89
/ LETESY
e



(9) Display Average Noise Level : -145 dBm

(10) Third-Order Intermodulation Distorsion : + 15 dBm #inwid 1 GHz vi3efini
(11) Preamplifier : 100 kHz §i4 25 GHz ¥50AnI

12) Input mechanical attenuator range : 0 to 60 dB in 2 dB steps W38N

13) Phase noise : at 1 GHz, 10 MHz offset -145 dBc/Hz wTafn

14) Residual response : -90 dBm %#3aRn™

16) Interface : USB 2.0,GPIB, LAN #3810

(
(
(
(15) Sweep (Trace) points range : 10000 #38fnI1
(
(

17) Front Panel : RF input, Probe power, USB 2.0, Headphone Jack %39 USB

Headphone Port #3881n171

(18) Rear Panel : Ext Ref in, Trigger input, Trigger outputs, Monitor  output,

USB 2.0, GPIB, LAN, IF output #sasnnnii

a ¢ =
2.3 S18azl9engunInUIENaUBYY

(1)
(2)

(3)

&8 AC Power $7uu 1 t&u

Cable Ml DC - 25 GHz wiofind Tae connector Huwuy SMA #3e
annsaldldtuaunsal dwau 1 du

ARamM3lg du 1 ga

= - . © o
3 wsesidindynns (Signal Generator) 417w 1 1ASEY
3.1 swazdaail

(1)
(2)

(3)
(4)
(5)
(6)

Juedesiiladannunudlugaeiaus 100 kHz s 30 GHz wiefindn
fifafFun1s Modulation  Hawuu Amplitude  Modulation,  Frequency
Modulation, Phase Modulation, Pulse Modulation, Simultaneous
Modulation, External Modulation and Internal Modulation

T nulsnussuulnludszimalne

i Port Interface wuU GP-IB, USB, LAN #“3aunnnin
winsflaTadasulseiuliitdesnin 1 I
annsaldnususzuuiihaalulszimalng

3.2 S198%SUANIRIUYIATA

(1)

Frequency

(1.1)  Frequency Range : 100 kHz i1 30 GHz %3efinin

(1.2)  Freguency Resolution : 0.01 Hz #3afn71

(1.3) Aging Rate : <+ 1 ppm/Year %3afnin

RF Qutput

(21)  Maximum Leveled Output Power : +20 dBm #39@AnI1

(2.2)  Minimum Output Power : - 20 dBm %30fn1 /

(2.3) Resolution : 0.01 dB wsamnNM
wind

7 4,[\/ ,qu LN
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(3)

(2.4)  SWR(CW mode, 0 dB): 2:1 w38finin :
(25) Output Connector : 2.4 mm %39 2.92 mm (K(f) Connector %39
Anan
Spectral Purity
(3.1) Harmonic : -55 dBc flenufiinnndh 2 GHz Bl videfind
(3.2)  Nonharmonics ( CW mode } : -60 dBc #3afnin
Modulation Specification
(4.1)  Internal Analog Modulation Source
a) Waveforms : Sine, Square ¥3o#nI
b) Rate range : 0.1 Hz i1 1 MHz #Safn
) Resolution : 0.1 Hz W39ANI"
(4.2)  Amplitude Modulation
a) Settable Depth : 0 i3 90% %IBANI
b) Frequency Response (3 dB BW, 30% depth) : DC 38 10 Hz
B4 50 kHz
(4.3)  External Modulation inputs
a) Modulation types : EXTI/EXT2 AM, FM, Phase mod #3afinm
b) Input impedance : 50 Ohm wsauANI
(4.4)  Pulse Modulation
a) On/off ratio : 80 dB #3au1nAI
b) Rise/Fall time : 15 ns ¥5etBgnI
(4.5) Self-Test : Internal diagnostic routines test most module in a
preset condition
(4.6) Safety :IEC/EN 61010-1, 3 rd Edition W39 IEC 61010-1:2010
(@.7) EMC : [EC/EN 61326, CISPR Pub 11 Group 1, Class A 38 IEC
61326-1:2013A

a < A
3.3 TuazvengunInUsENauDLY

(1)

fen1sldau S 1 gn

AeroI1e F1uu 1 e

g deM U 1 1

@18 AC Power Cord §71U3u 1 1du

vhuasthsie 2.4 mm v 2.92 mm (K () Connector) 1fiu SMA F1uau 1 U

= @ o e a i
4 1ATRIANNANIU (Power Meter) 914U 1 1AT99
4.1 swazdeanly
1 a L] ﬂl a d 1] o
(1) Tusudugunsal Sensor vimihiuUasdeyn Power vounTosaslmdy

'y N o o4 qu a v o o
Fauaraulih DC Wiadyanalniharudmldidubunmlifuniedd
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(2) R399 Power Meter {uluu 2 Channel Tneanansaldaunsal Sensor a4
mmﬂmmnmanu'lumsammaqﬁwmLﬂsaaaammnmaﬂu
(3) 1A3D3 Power Meter vzfsfivanmnansaifunuundninas (LCD : Liquid
Crystal Display) vi3ailaanmuansmawuudidusdraday
) 1A3aq Power Meter aedas¥arnvasdtyaalldifern Peak uas Average
) @389 RF POWER METER azfaailiuuuu Portable vidomslfy
) \nTesiietadasiulssiulivosnin 1 ¥
(7)  annsaldaudvszuinihnelulszindlng
4.2 Tgazduamwinunadia
(1) Frequency Range : 100 kHz i1 65 GHz (Sensor dependent) 3oni1ani
(2) Power Range  :-70 dBm £4 +20 dBm (Sensor dependent) #3a#inin
(3) Reference Power : 1 mW, Type N {f) 50 ohm connector #3a@ni
(4) Reference Frequency : 50 MHz #39AnI1
(5} Accuracy : 1 % #SeAnI
) Display Unit : dBm, dB #50u1An3
) Display resolution : Selectable resolution of 0.1 f4 0.001 dB "3efinin
) Offset range : -100 §9 100 dB wSanienin
) Measurement characteristics
(9.1)  Averaging Range : 1 i1 512 #39n119n71
(9.2) @mIndnm1 @ Average power, Peak power #3811nAT
(10) Trigger
(10.1) Sources : Internal, External TTL, GPIB #3811
(10.2) Internal trigger : -16 i3 +12 dBm “sBANN
(11) Sampling rate : 30 Ksamples/second
(12) Interface : GPIB, RS-232, RS-422
4.3 aunsalsynay
(1) Peak and Average Diode power sensor 71U 1 YA
(1.1)  Wendugmarud : 50 MHz 89 18 GHz wiafng
(12)  Iardsdygaidnguuinanlats : -60 dBm winhind
(1.3)  fhiardnsrdumduilaansaiy (SWR) : Ly 1.5 nasadunsiad
gauuilviag
(2) Average Power Sensor - Thermocouple 41U 1 A
2.1 Wenlughuanud : 10 MHz e 18 GHz wiadnd
2.2)  damdsdyanaingvuadnténag : -5 dBm wedinin
(23)  Fnardnmdiuniuiewowssi (SWR) : Liiu 1.5 nassdumsiail
gaungilvias
(3) Power sensor cable MldWaswing Power meter fiu Power sensor ilA77
glidaendn 150 gy, w1 @ /

i
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"(4) AC Power Cord 9712 1 1&u
5) elomsldnu dnnu 118y

5 #1991n1ANmMIgIU Log Periodic Antenna 91U 1 >h
51 swandaaiald
(1) @weINIANIATEIL Log Periodic Antenna  anunsalfifienisiinsegsiuas
wﬂaa‘umiﬁwru"umqﬂnmiﬁﬁ’muﬁ'vﬂﬁ'uﬁ'suﬁymﬂmuﬁ Sausguenud 8o
MHz - 2 GHz v38fini
(2) AesFulsziulutasnii 11
5.2 swazdvaneaumaiin
(1) Corrected Systems Performance
(1.1)  ghupudlden (frequency range) : 80 MHz - 2 GHz wiafin
(1.2) dwswene (Gain) : 5 dBi WaefnI
(1.3)  Swsdruaduils (VSWR) feandweviniu : 2:1 wiednd
(1.9 Mdauges (Maximum Continuous Power) snnnivsewiniy 160 W
5.3 TwaiBuegunsniusznay
(1) afemsldan Fwau 1 9n
@) a1de wieuwidnaneoin (Flexible Mounting System ) 91uu 1 4

6 #189IN1ANINTFIU Double-Ridged Guide Antenna 3142 1 YA
6.1 Teandonvhly
(1) a8 FINAIgIU Double-Ridged Guide Antenna anansaldiftomsiiasied
LLasmaaUmiﬁfmwaaqﬂnmiﬁﬁmuﬁ’uﬂ?iuﬁ’ay,zyjtmmmﬁ Fausgmaud
800 MHz - 18 GHz 38fini1
(2) dasduuseiulidenndt 17
6.2 TwasdyavamALa
(1) Corrected Systems Performance
(1.1)  ghuanudlden frequency range) : 800 MHz - 18 GHz vidafinin
(1.2)  das1ve1e (Gain) wnniwsavingu : 5 dBi wsefnd
(13)  Swsrdaunduia (VSWR) : 3:1 wiedind
(1.4)  fdeugegn (Maximum  Continuous — Powerlinanimiewvindu
150 W %38fni
6.3 swaziduaguniailsznay
(1) glensldau d1mu 1 g
(2) 2% wieuvhinanuene (Flexible Mounting System) 4117y 1 4
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yag sy IMLazgUnTaluTENauNISIn
7  yagunsaliniesiionisteusaaadoyin d1uu 1 9a
7.1 Twanduavialy

<=l L A lﬂl 1 o o el d 1
(1) fHgunsalnsadelunmaensemaneuavaneundyyauesssuudaaisiiuans

uaweRLIng

(2) faeFodialunsidihany RI-45 uay RI-11 dwSussuuiedots LAN Uag
sguulnsdnd

(3) Hyavrudasanandugnuiiasieg Fait N-type, TNC, SMA,  BNC,
TNC {u SMA

7.2 9aziuaeumaiia
(1) geRugndisoaedugn

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

(2) ‘qmﬁ"aﬁiaﬂ’la((:onnector)
(2.1) hweaewiin N-Type Male
(2.2) viweanewila N-Type Female
(2.3) weawsiin RP-SMA Male
(2.4) heemeudin RP-SMA Female
(2.5) vheaaewsiin TNC Male
(2.6) Wwoa1uvlin TNC Female
(.7 vneaiuvila BNC Male
(2.8) vmsaevila BNC Female
(3) waviulas(Adapter)
(3.1} uas SMA female U SMA Female
(3.2) ¥uuad SMA male 1y RP-SMA male
(3.3) Puvasn SMA female Wy SMA male
(3.4) vhulasein N-Type male fu SMA female
(3.5) 9udas N-Type male 1fu SMA male
(3.6) WaUas N-Type Female U N-Type Female
(3.7) WauUad N-Type Female 1{u RP-TNC Male
(@) yaniasiiofnisae LAN $1uau 1 99
(a.1) Audwh RI45 wie RI1L

U 4
91U 4 6
P 4§
U 4 8
MY 4
11U 4 A7
AU 4 67
FIUI 4 67

U 2 M
T 2
I 2 A7
MU 2 67
MU 2
AU 2§11
U 2 §7

(4.2)
(4.3)
(4.4)

(5) ysaspsltodmiumMsITaEng

(5.1)

dnaeRdaLuUNsZuNN
Lan Tester
gusasdwiudnieude

at

WM FIUI 1 YA
gapTosflatosiuluihating
- LONG NOSE PLIER

- FLAT NOSE PLIER

MU 1 67
MU 1 69

7

y

[

v L1
/am 61/89
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BENT NOSE PLIER

CLEAN CUT MICRO NIPPER

U 1 A7
AU 1 A7

MICRO CUTTING PLIER 125 mm. 4721 1 6

A PCS CONDUCTIVE TWEEZER SET 91u7u 1 67
11U 16
ESD PRECISION SCREWDRIVER #0 81171 1 62

ESD PRECISION SCREWDRIVER #00 4721 1 62
ESD PRECISION SCREWDRIVER 2.0 mm. 97121 1 612
ESD PRECISION SCREWDRIVER 2.4 mm. 974U 1 #in
ESD PRECISION SCREWDRIVER 3.0 mm. §732U 1 7

WRIST STRAP 10 FT

+ 1] d o
nsghlawiaeiie swu 1l

(5.2) YAAIDIBYN

8 ¥ ‘ﬁ”& crimping tool.
Super mini torch.
Soldering iron 30 W.
Brush.

Desoldering pump.
Inspection mirror.
Telescopic circular.

6 1 adjustable wrench.
5 pcs needle file set.

5 417 electrician’s scissors.

Standard tweezer.
Aligment screwdriver.
Voltage tester.
Snap-off blade cutters.
7 ‘fl”; brush-knife.

7ih hook-scrapper.

7 ‘5’3 fork-spike.

7 pcs folding type hex wrench

PVC electrical tape.
5% ‘ﬁ’a long nose plier.
41 ih diagonal plier.
5 1% i flat nose p(ier.
1% i bent nose plier.
Hobby vise.

10-in-1 voltage tester.

3.6 V cordless screwdriver kit.

UM 1 67
U 1 6
M 1 61
U 1 M
90U 1 /9
77U 1 19
U 1§
MU 1 67
UM 1
FIUIU 1 A7
41U 1 M
977U 1
U 1 67
41U 1 5
U 1 fn
U 1 A7
UM 1 67
U 1 61
U 1 1
WU 1 7
U1 M
47U 1 50
UM 1 M
UM 1 M
17U 1 67
71U 1 62

T
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Solder stand.
Components box.

6 pcs screwdriver set.

3 pcs flat 1.4, 1.8, 2.4 mm.
3 pcs phillips: #0, #1.
Tape measure.

Holding best screwdriver.

U 1 6
U 1 6
U 1 M
pENaE 1 /N
DEUNEL 1 A7
U 1 M
U 16

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

28798 1 6

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

#3x6” x 6 mm. DE1%AY 1 f7
-+ [] éi -l o '
nsetldwSoaia w1

8  deudyyANtgs 91U 1 ¥a
8.1 waudeaily
Huanenihdyaaldsmiu Network Analyzer %38 Spectrum Analyzer

(1)
(2)
(3)

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

o W 20 ' = = A o
Ausuldaulugiuainud DC fe 25 GHz visafnga

aessulseiulddesnin 1 ¥
8.2 TIEAYIDYANINATULALA

Frequency range

Insertion loss

Connector Type
SWR maximum

Length

:4.0dB

:1.4:1
: 150 em. 2wl

9  angunsalaanau (Attenuator) 31U 1 99

9.1 Teandeavily
HuaSosmaoudyanndygralugtuaud DC §a 25 GHz videfnd
ugssnan shaudusaviines
3) Tgaulsifuseuulndnludssmealne
i Port Interface WUU GP-IB, USB, LAN #3au1nnn
fossulseiuliitasnin 1 U
9.2 sngasBuAnIwUNAdle

(1)
(2)

(4)
(5)

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

ARt gI

DATINISNBUALY YU
anunsiasnsaaneulaluy
RF Repeatability
Maximum Power

- DC to 25 GHz ¥3aAnit

: 3.5 mm (male) to 3.5 mm (male)

- DC 14 25 GHz ¥3aAn77

;004975 dB vi5eAn

: 5 dB wsBAn

: 0.05 dB ¥38fANI1

: 1 W (+30 dBm) #3amnan

/
e A

«
3/8 9“‘
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e S
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(6) RF Connector - 3.5 mm %58 2.92 mm.

9.3 gunsaiussney
(1) gilamsldem T 1 ya

10 ymaunsajvenedgyain (Amplifier) 39U 1 49
10.19waeidaavily
(1) Wuslemenerindwesdnyaneeiy Microwave
@ dwsuldulugiumiud 2 GHz - 25 GHz wiefin
3) Tewldtussuulwihludssinalng
(@) & input/output Connector WWuLuu APC-3.5 female
(5) fwesuuseiulidoenin 11

10.2 5"8azdaaniesnunaiia

(1) Frequency : 2 GHz to 25 GHz wSefn
(2) Small signal gain : 27 dB w39AnI
(3) Output power maximum : 24 dBm w39RNI

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

WIDANIN)
5) Harmonics :- 19 dBc (2 GHz to 11 GHz )
(6) Input SWR : 3:1(2 GHz to 25 GHz w398ni")
7) Output SWR : 2.2 : 1 (10 GHz to 25 GHz wsafn1")
(8) Non-harmonically : - 65 dBc #3afAnI
(9) Rise time : 275 ps ®3afNT

(10) Third order intercept (TOI) : 36 dBm { 2 GHz to 20 GHz 5afni

(11) Impedance : 50 ochm w38fnn

(12) Reverse isolation : -55 dB #3afnin

(13) Survival input power : +23 dBm max. %38An71

(14) Power dissipation : 24 W %398

(15) EMC IEC 61326:1997/EN 61326:1997

(16) CISPR 11:1997/EN 55011:1998, Group 1, Class A
10.3gUnsalUsenauy

(1) &y AC Power Cord $71uau 1 Ldu

(2) %n Power Supply 311U 1 4

(3) gensldan 41U 1 99

{
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11. gunsalnsoedigygyind EMI/EMC Filters $7u7u 1 99
| 11.1518au8unv
(1) Tedwiunsasdygyia EMI/EMC
) dulafussuulndrlussnelne
(3) dosfulseiubitesndn 1T
11.25wazidean1emuwmaila
(1) Operating frequency : DC 84 400 Hz W3sfnM
(2) Rated current : 1 84 60 A #3a@ANIN
(3) High potential test voltage : 2000 VAC for 2 sec #38fin31
(4) Design corresponding to UL1283, IEC/EN60939
11.3gUnsalusenau
(1) Afemsl¥au Imw 1 9

12 gunsal fuuy/sudyain (Power Splitter /Combiner) $1u2u 1 44
12.1 eauduatily
(1) sad@ldsns  : DC s 25 GHz wiefinn
(2) Equivalent Qutput SWR (nominal 50 ohm) : 1.22 ¥30fnI
(3) Maximum input power : 0.5 W %139fn7
()
(5) Tracking between any two ports : < 0.25 dB wsafinan
(6) RF Connector 3.5 mm (f) all ports #30An
(7 fessuussiulidosnin 11
12.2 gunsalusnay
1) ailemsldem S 1y

Nominal Insertion loss (input to either output) : 7 dB #3aANIN

13 gunsal Power Divider $1uu 1 4@
13.1 wazdeavily
(1) dugunseluvsdryaomnuiing
(2) Sudseriulideenin 19
13.2518a8uanamumatea
(1) erwdldan : DC fa 25 GHz wiedndn
(2) Max SWR :1.29 wisohnii
(3) -Maximum Insertion loss : 7.5 dB w38AN
(@) Maximum amplitudeTracking : 0.25 dB at 18 GHz wsafni
13.3gUnsalusenay
(1) Aflensldem w1 g

/ o 2 65789
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srentsaunsaldue
14 THiznAgoU UUY Low Dielectric Table 31u7u 1 YA
14.1 5 wandusvily
(1) U“i@'ﬂ@'%'u%’ﬂqﬁaaaumms’lﬁmu’lﬁﬁuLi’f'mﬁflﬁ avion. laginensilasunis
DUSUUNABLANY
2 Fuussiubivesnin 19
14.2 swazdonyamnunaia
(1} For Radiated Emissions Measurements
(2) Minimal Measurement Influence
(3) EUT Placement Grid (10 cm2)
(4) Distributed Load Capacity of 100 kg (220 b)
(5) Durable Construction
14.3Unsaiusenay
(1) adlensldau Twau 1 gn
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AadnwznuvadanuIngunsal Yanaaee Cubesat

wazyaInasdnszilymmedanssudmiuniseaniuu Cubesat
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AARUIA 4. Adnvasnweliavingunsal ¥avnase Cubesat uaryadiaasiwssnlam

MIFnTINaIMIUNITeRNLUU Cubesat

1. waaunsaldmiunisiaiun Cubesat 9119 1 Y0
1.1. swazdanvinly

111

1.1.2

1.1.3

114
1.1.5
1.1.6
1.1.7

1.1.8

3U Cubesat Structure T1PAAsE M Cubesat ¥1lU

RN

NN 8 A1BE19 3U Cubesat Structure

On-Board Computer WU high processing power Wazaunsadan interface 12C,
SPI, PWM, ADC, GPIO, UART Juegatios wiau 2 SD Cards wagannsadiuls
fiu GSE

VHF/UHF Transceiver WUy Full-duplexer lna Uptink > 1.2 kbps (AFSK) uag
Downlink 9.6 kbps (BPSK or GMSK) wiauanaainmdmsuneasy

Antenna Electrical Model gunssidmsunagaunis deployment %84 antenna
Power sub-system g power gigm = 30W

Generic Interface System u‘fju'*qmL%amiaﬂmaiswi'mm'zLﬁauﬁ’u GSE
MagneTorQuer board laguszdnSamanunsasesiunnifiengean = 24 ke uae
annseSrauidnld 3 wau sufennsadoudetiu external magnetometer
FaadRaUTIAT LU uaznsRNBENDY 5 U |

1.2, 51Uz D8AN A UATA
1.2.1. gegunsaldmiu 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 @wiunmdeay function I89mnLiBuiy ground station

w%’mﬂﬂ‘suﬂ'iue?'m%'m’m@u (GG RN / '
1.2.14, Tooling set EM

* . o g om Lo 1 Y » ()
(mmigenilaldgndadnvairmemuynmviniy lilluagniumemusegla) / %\/
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1.2.2. TUsunsy (Software)

1.2.21.  Tswnsusssdswaundou License

1.2.2.2.  Software Agsfiuszansa1nwluns Integrate Development Environment
(IDE)

1223, awnsasesdumadiausiedoyauuu 2C, SPl, PWM, ADC, GPIO, UART ifiu
DE9108

1224, annsnsesiumadouredeyaty Sub-system

1225,  @505943UMTAIVAL LAENITUARINA ﬁuﬁqmiﬁfawia%’an&asi’wﬁ'u GSE

1.2.3. lenaisusenau

1231, lonasefiemsiann Cubesat Tasnisiannuuiiugruvesypinuniideey
1232, enasaiiensldanu

1.2.3.3.  MIUTHMTIENULASLUIMNININTRRINY

1.23.4. 1©ond1g System interface design

2. gunIalszuudesis 91uIu 1 U

2.1

2.2
23
24
25
26
27
2.8
2.9
2.10
2.11
2.12
2.13
2.14
2.15

Buyngunsaiszuvdeans Kane3u uasds (UHFVHF  Transceiver) diufuanidie
cubesat

dunmansaUsEnauniu cubesat 1U-3U 16

dhuiinteaninudowihiu 90 nd

gunsaliduluy Flight model (@ansaviailuan1izeinield)

Operating temperature Woanimiawiniu -20 Sananiiwsewitu +60 deg °C
madsyhaufianudeiy VHF

Power transmittion U1ANTMIDWIINY 27 dBm

AAsuvheuTigny UHF

Receiver sensitivity 4asniviawinfiu -104 dBm

BER 10 w30finin

Data interfaces 5895U I°C

58450 data rate laitiaandn 9600 bps

7995U AX.25 protocol

599FUNSIINSAELUY GMSK Lag AFSK

miﬂﬂausmasqﬂﬂmiﬁuq

(1) Fosdmaulusunsy wde driver ind) Asududvmdunislden uasnsiamn
(2) sosdmousunslEnu uasnisiauied1sdee 5 3

/
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= ar ' d 5 as o *
AN 9 FI'JEIEl']QQﬂﬂiﬁi‘i:UUﬁﬂﬁ']ﬁﬁ']ﬁﬁUﬂqﬁW]Elﬁ] Cubesat

3. gUnsalszuuAILANNIINSS 91U 1 Fu

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

3.2 @wnsauszneudniu cubesat 1U s 30U

3.3 Compatible with PC-104

34 Data interfaces 5893y 1°C

35  Actuation level nominal Yaeniwiawinfiu 0.25 Am’ il 5v

3.6 Power consumption full 3 axises UasnIWMIOWNTY 1.2 W

3.7 Maximum actuation envelopes error #0131 5%

3.8 operational temperature range UvBAIIWIOWNAU -30°C to WazNIANIIMIEVINAY
+60°C

39  msineusuuasgUnsaiou
(1) Fevdwaulusunsy viie driver mndl) Asndudmdunisldou uazniswann
(2) fesnausHMSIFNU lazmsRaeg st 5 Fu

= o v ¢ o = *
A1 10 ﬂ']ﬂEl"lﬂq‘LJﬂimigﬂUﬂTUﬂqﬂlﬂqiﬂiﬁﬂ'ﬁﬂa\ﬂﬂqqL‘WEJ?J cubesat

(ndhaifieldgBadnuarniamenimviniy Lifinagniumsmsusagadle) / %L/ - (
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4. wadrassuardaseilymmeadaanssudmiuniseanuuu Cubesat 91u7u 1 49
4.1. Twasduavidll
I o oy - 13 o & 1Y P [} o -
Wugansdaeaariinset isunlgmmedmnssuyimasnuaiuuainaninfiaubss

waEAUNAFANTUB ALY
4.1.1. Snavsldenilidosndn 1 dvd
4.1.2. SegA1avaNS AaonTw
4.1.3. ssEsliansuinIsnasnsee 1 9

4.2, TEAzIBEANNATUINALA
Wugadiaswarliaseilgimadmnisy  anunsandepaauifenizeantailu 3

AnuaLUANAN Al

s = L3 2 o 1 e
4.2.1. ruantinsieseidywmsiiusiudivaniniininuigs

(1)
(2)
(3)

@)
(5)

(7)

anunsaieseiiuumuEuaudle (Frequency Analysis)
mmsaﬁmmw"lamuléf

FU130AMUARINTERUANLA WU 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

awnseileseieeulunia wagvioiliueald

sviuadeuleaunuusineg ¥ 19U 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
Farnuanifauuy Iterative matrix uae Direct matrix saudedrmuannse
fMuruLTUY erda Distributed frequency sweep Wéag Distributed
model solution

gAwmaulavanvany 1 SY, Z matrix, Propagation constant, E, H, J, P
fields! Expansion Slots iy PCle $1uaulsisiingn 4 Slots Taei PCI Express
x16 $1uau laishnd1 2 Slots Full Height PCI 32bit $7uau Talsanda 1 Slot

4.2.2. pauautimslnnzsidygmmsinunamansvaauds

(1)

(2)

= ¢ '3 o= v =} .
7141961 Lﬂi'lﬁ?‘i{jmuﬁ'lﬂ'lﬁﬂa AR IUBDY LL‘U\‘IIFI‘W?B'IEJU‘JBLHW fa Static,
Transient, Modal, Bucking (Linear and Nonlinear), Spectrum, Harmonic,
Random Vibration, Sub-structuring wag Shape Optimization

= 3 - 1 = £
anunseinTerdymnsifsugduuulaidadu /

)p

{
=7 @5‘/ i oy
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(3) fuvudraesTagividenlylavainuaieasil Linear material models, Rate-
independent  plasticity, = Non-metal  plasticity, = Hyperelasticity

L7
LI =

- - - - -3 L CI
(isotropic/anisotropic) wag wuudtaasTanigliadaaues

v
=N e £

(@ aansaivuagluuunsdudalavainviiaded Auiagiuis, vueagituis,
I 1 ldlJ £=9 o A | A o
Tunglvun, Jugly, dugiuia, Tmquaeusulddingdsusuls wazing
P v yar I &
Lﬂaaugﬂlﬂqamqummiﬁ
(5) amrsanmungaslunisAuinnisdudalafed Penalty,  Augmented
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