
:1 u a u L6 u n qua-nuru v :1 n 1 il 1 n :g1 u ua v ila-fl m sur{n r :fi o r :rur dn td o n{o muo
- E I raq a q r a d - Y

:,run1:{nflo:uuu#o.:rJfl-ffinr:ifl?n::ilflrgrgrrJ:vdufmveilu1n1r{o{a qiruru 1 :suu

ufl u oh ur u n' u 5, 3 0 5, 6 00 u ryr (rir dr r4lr u u ayfr'fiynnio a u 1r ria u)/----/

:ruavro'unqsudnuilc druau 1 qn rJ:vnoud'ra

1. qrrnorfrrrnoiriryiurJ:vrrazuaflryrytJ:vdr*$umsivurnr:rio4a riruru 1 qq :ln1oaa 3,202,700 urvt

utlurtu 3,202,700 urv rj:vno!frru
4'^ao

1.1. uniolrroilvr?rmo: a1u:1J.r1u1l:vil?aria uruufi 2 siruru 40-rntor :rnrtn:'olav 32,000 urvt
/ tt'

r{Juuiu 1,280,000 u'ry.

t.1.1 firariruil:vrrazuanarl (CPU) hirioun'ir 8 unuu#n (8 core)

t.t.zvutul:uil?a,..lanax (CPU) fiuriranrusiruuu Cache lvlemory:u"Lu:spYl (Level)

t6ur riuturotilriou n'ir a Nltg

1 . 1 . 3 n' y ri r u il : v l l a ar a,*o r ua r o n a vrT o a l' q ru #n u ru v ufl u u 
^ 

o r o r r, *' o tta o { n 1 il u u n 0 1 n

- 
ja t o \ t e 4 4 4'

rus.rvl.ro:ua'nfrl=yurun?trdrlilfio uatt z cg vto fir,trirur,J:vl:azuaufrouaoxRtl'rmon-roqjnrulurarJra
i oo

rJ:yllazuanal{ LrlJU Graphics Processing Unit fiaur:cr"Lfluvrjrunrrilsirufn"Lunr:uan{fl1v{tu'tel

tririoun'ir 2 GB raio fiililrur,J:curarunufiouapxnrnfifinruarur:n"Lunr:'lffluvrirunrrilsirvd,nlunr:

LLaq{nrfl turqrhirioan'ir 2 GB

1.1.4 firarirunlrisirya-n (RAAI) tfifl DDR4 ratodn'ir fiturottilrioan'ir a cg

t.1.5 firariruufitrflo4a clfin SATA yiodn'ir rulqn?llQhirioun'jr ztguia tfior Solid

State Drive tulon?rlrntririoun'jr 500 GB Eiruru t uilrer

1. 1.6 a' t o s ut' o u m o tn i o t r EJ ( Network lnterflace) ttu u 10/ 1oo/ L}OO Base-T ui o sr' n'i r

sirurutilfioun'ir t dor

t.t.z fitiosrdolsio (lnterface) ruu USB z.o ratofin'irtririoun'ir 3 dol

1.1.8 fiuuflufiuduavurrd

1.1.9 fioouao'lnruturqtririoun'ir tg dl 1;ruru 1 uilru
J 

^ 
GY @ o o '

1.2. rniolnolfirrnoihiniin eirra:-urrur.l:ulJ?aila siruru )rntol :rnrtn6otav 24,00! urvt

r{Juriu 72.000 u'rvr'./
t.2.t firarirul:vrlazuanar.r (CPU) tririoun'jr 4 unuua''n (4 core) uas 8 unuuafiou (8 Thread)

t .Z.Z uutul: u lJ? a ri a fl a r r (C P U) l'railr u rr r rrt sir uu u Ca che lvlemory :u"Lu:v 6'l (Leve l.)

rdurrTururortririoun'ir a Ntt g

t.2.3 fiyrirunrrilsirvfin (RAI\I) rflo oon+ ra3odn'ir uurrrhirioun'ir a cg

t.2.4 fiuwao-nrfiudo4a cJfifl SATA yBo6n'ir tulnn?lilEhirioun'ir t rg u6o tfiq Solid

State Drive turnn'r'rl.rntilrioun'jr 250 GB siruru t rarj'lu

1.2.5 fioonrunruavu6urrtririoun'ir 1.,366x768 Pixel utavfiturotririoun:r]2fn

t.z.O finfi'otnruavu6uq 1.,280x720 Pixe[ raio 720p

t.2.2 fitiorudorsio (tnterface) Lruu uSB z.o ratodn'ir tririoun'ir E dol

t.2.8 fitiorufiolsioutur Hotvtt vio vGA qirurutririoun'ir t dol

/r-/- 6X-/

f,6-
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t.2.9 firiorufiolrio:vuurntodru (Network lnterface) ulu 10/100/1000 Base-T ratodn'ir

^Yq.uuufi nd'{n1u'[u (lnternal.) raionrauon (External.) siruruhjfioun'jr t tio.:

t.2.to a1il1:0"1{{ru16'[rirjoun'ir wi-ri (IEEE 802.11 ax) urav Bl.uetooth

1.3. norfirrnoiufirrSrr u,urfi z siruru g un6or :rnrrndora v z3,op urv rfluriu 92,000 rrvt/
t.3.t firarirail:vuraruannrr (CPU) hirioun'ir 6 unuuA'n (6 core)

t.3.3 fivni'runmlsirhifioun'ir 64 cB

t.3.4 firariroo#lar'atririoun'ir to dr uarfinrrlavr6uflhifioundr 2,360x1,600 Pixel

1.3.5 aril1:ntdmul6^lririoan'ir Wi-Fi (IEEE 802.77 ax) uav Bluetooth

t . 3. 6 fi q rJ n : nin r : 16 u ufi a r l r : nldmu i r u nir q rJ n : njn o l fi r rn o i ufi r,J rH rr

t. 3.7 fi ndor6'rurarirnrrila v rduqlilflo u n'ir 8 Nlega pixeI

t . 3. 8 fi ndo r6'ruua-r nr u a v 16 u ntririo a n'i r 1 2 tr/e ga pixe I

t.4. Tfi'vnolfi:rmoi druru 44 ilt:rnrfrrav 2,600 uru rfluriu 114,400 ulvtr' '/' /
t+.t u{1u16'vrrrnorfrrrnoirurn rurn 80x60x75 utu6mn: r,ttodn'ir

t 4.2 firiorrrrnolfirtmoiruavFduoin ra6o6n'ir

t.s. r,rir6'nolfirrrloi siruru ++jt zntil'tau 2,5)0lrvr tflurtu 110,000 u)E

1 5. 1 rfl u rfir 6 na6 nquTn: ufi a l uruufi 6'o rd ou ua vvrfinfi r arur:nuqu16' ra6od n'jr

t.o. qoeirlvw hTn:1v,{urlrruouuf,tvtroof ,iru':u 1}n :1n1flav 15,000-urvr rfluriu 15,000 u'rvr

to.t r{Jurnrirlvrrturn a dr +oo isrri viodndr

,u., qruudrrrururf,urfidorrf,uulilln:1vtu16'z tior uavfitior#ruryrurdr z tiocaiodn'jr

to.a firirln.:uuuliaru wireless microphone

t.z. lvr:ri'nriuroadd (LED TV) uuu Smart TV ruler os dliru:u t rn6or :rnrrn3orav 30,000 lrvt;./
r{Jurtu 30,000 ury,

1.7. 1 fiturnrarirootririoun'ir os d't

1.7 .2 a1u11n rdou rio rn6od r u uuulia r 416'

tz.a fitiorrdoilsiouuu HDA/I urav usB rtjuodrqiou

1.8. qrJn:nin:voru#rprgrru (12 Switch 24 porl) siruru 2 qnr,:rnrqoav 13,000r!rvr t{luttu

26,000rutvt

t.a.t fid'nuruvnr:lirtruhirioun'jr Layer 2 tol oSl lvlodel

1.8.2 t' r o r ur' o l n o rn i o d r u ( N eh^/ork l nterface) ruu u 10/ 1,00/ 1000 Base-T ui o o' n'i r

siruruhifioun'ir zq dot

r.8.3 fi#cgryrrulv{uaqra0ruurJo{n1:lirrrutjorrdoorsio:suuun6oriru4ntiol

1.9. uniorn-art^il'ret'uTil:ronrnoi :vo-u xGA tulo 30o0 ANSI Lumens o'ru'ru t untol
:rnrrniara a 26,900 urvr rflutiu 26,900 lutvt

-,'/
t. 9. t ifl urniorar ud'rgrgrrun"rvtal nnorfi r tm oitfi n 3 LCD raiodn'jr

t.9.2 finrrla'irthirioun'ir 3,000 ANSI Lumens rato 6n'ir

1.9.3 firiorriiorriod'ryry1ru HDA/I rato vGn rato uSg hirioun'jr t dol

t.9.4 fi toYrnrfl cJfr o utrufio zuristurotilrio u n'ir zo dr

t.e.s fi{fionr:tdmu
t.q.o f,udrYlrj:vfi'uotitriou t fl /L2 cL'

y,n*
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1.10. m-orrir:suutv,lf,rttaua-rurulruo-urvroiuin qiruru 42 zuuu r1n1iuluas 2,500 lrvt//'
r{Juutu 1o5,000rrrvr

1.10.1. 6od{:vl.rutv,lflruavara#rururruOuumoir,rirrhjrirTfr'vnorfi:tn ai'frs qztq vio6n'ir

1,.t0.2.6n#r outlet odrfiou:rr*, z tior lriolufru:ttfiorrio:vu'itoer raiodn'ir
o&v{Avvdvdcu.^JlAd'

1.11. no0{ilu{[aounuuo{nuLffu{ 1,{5otJ:1{raou ttautfiuf,r siruru 2nuvt:1n1fluflau

450,000-u'rvr rflurtu 900,009 ulvr
uZ

1.11.1 ,Ju-lflouLffou{[na'ouvl-flurfl a{ 3.150 rrn: n{rt a.ago [iln: ttau q.i 3.140 tiln:
n{rs 8.390 Hn: siruruodrrav t tn viodndr

t.lt.2nruuuruaiu f fO mm :vurdrrfiauuu Mlechanical Spring Load System tfio:otYu

L[:{nr: rna'ourYlroruaiuouvr"fizuarion-riaq lirrrud'ru:vuu lvlanuaI operation lrruld Crank Handl.e
ddvvrAdl

14UUUOfl a qIUUUL[avq1UA1{ v:0qn',]',r' 
,.tt.3 fiqn6ourm:gru{r,r6m Type nl1. tn:oiaq Steel. Col.d JIS 5TKM12 Batl. Bearing u4u

360 o{fi'r iurirrarin 400 fiIanYl rio t tnando raiodn'ir
,t u 

,

t.tt.4 fiRubber Sea[ u'Frt-ugr-n:trrurv'r'oflorfluta'uraon u:{nn:vrr Retractable seal

t5oo firniu vto6ndr

1.11.5 fiiaqd'truf,urutu Rockwool finruvuruilu 60 Kgs/m3 uav Sound Acoustic lvlat

vur 6 mm vfin e.o xgs)mzra6o6n'ir

1.1.1..6Tn:rairrrr-rrrulir6'ruuvSn Gal.vanized Steel Col.d JIS STKM tz vto6n'ir

t.tz. rniorfild vtultifunction rarfloi f, siruru t ru:'or:1n1rni'o{av 16,000 urv rflurtu

16,000 uT1

t.t2.r rfluqrJn:rfidfinrruaur:nrflu Printer, Copier L[as Scanner nru'lutnsottdurrYu

1.t2.2 finrrilav16uotunr:firdlilrioun'jr 600x600 dpi

1.12.3 finrtrr5rlunr:fiur(tmrirrirraiun:soru A4 trjrioan'jr 20 rarirriourfi (ppm)

1.12.4 fi n'rrl r5rlunr:fi udf, riruiu n:voru n+ hirio u n'jr zo rarjrriourfi (ppm)

1,.12.5 fivilrunruiir (A/emory) ruretrjrioun'jr zso tr,tg

1.72.6 e{1}.r'r:0aLLnurondl: turo A4 (tmn'r ruav f,)td
1.12.7 finrruavr6uolunr:aunuqrqn tririaan'jr 1,200x1,200 dpi

1.t2.8 finroflouronar:o'mTuffi (Auto Document Feed)

t.L2.g arilr:nrirud',,rlrfrlf, uortrrrir
1.l2.lo aT lr:nlir;irrurt6'qrqo 99 a'rrur

-i,1.L2.tt fitiorrfiourioo (lnterface) uur USB 2.0 vio6n'ir siruruhifioun'ir t dol

1.12.1,2 fitiorr6'orriornioriru (Network lnterface) ulu 10/1oo Base-Tratodn'ir siruru

tririoun'ir t tior rato aur:aldrruniruunBorjruliara wi-Fi (IEEE 802.71.b, g, n)16'

t. 12. t3 fi nrold n : v or rutfi:ur riutririo u n'i r zs o ruaiu

1.1 2. t 4 aur : n'[6'16'flu A4, Lette r, Le ga l. ura vaur :n riruuofl u'r oil o{ n :s rr rutort6'

/?2 CL'

X,h--
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1.13. qilninit'orfiudo4a External Hard disk siruru 5 untor :rnruntorav 7,000 utvt u{lurtu

35,000 ulvr

1.73.1 fin':rlohirioun'ir 2 TB

1.13.2 firiorrdorriorfirr uSa odruiou t dor
-d'ad60o'

1.14. rn5orvruuarto: rJ1?01 tuq Network rruufi 2 siru:u 1 tn6or :rnrtn:'arav 15,000 lrvt
rtjuriu 15,ooo ulvr/

1,.t4.t finruavuduo"Lunr:firvitrirjoun'jr 1,200x1,200 dpi

r.t4.2 fi n':rl r5':tunr:fi ldrirvYu n:vorru n+ hirjo u n'jr 38 vrjrsiourfi (ppm)

1.14.3 arlr:nfi lvironar:n#uvrirdnluffitd
1.14.4 fivrirunrtrir (Memory) ciurotrifioan'jr zso trlB

1..14.5 fidorrdorrio (lnterface) rurr: USB z.o r,rto6n'ir sirurutrifioun'ir t dor

1.14.6 :r'qlorrt'orio:vuutn:'ocira (Network lnterface) uruu 10/100/1000 Base-T utoo'n'ir
qt'ruruhifioun'ir t tior uioatrr:nld.rrurirurniodrtrtialu Wi-Fi (IEEE 802.11b, g, n)16'

t .t 4.7 fi n r rr'Ld n :v rnut6':r l fiutririo u n'i r zso uraiu

1.14.8 arur:crlfrld'fiu A4, Letter, Legal. uavaur:oriruunrulnllo{n:sntguortri
t.ts. qoTrj:urn:ild'onr:rirrinmu siruru 42a^q ilnlqqau 4,500 urv r,fluuiu 189,000-u1vr

, ,r., filrj:un:lriruiurj:vrrurilriJrrur.,6'r,riur,.nui, 
r'

t . t 5.2 fihl : un : l rir v iu rJ : s un u rr r : r r n r : rir ur ru

1. . L 5.3 fiirJ : run :l riruYuul : v rnv n r :dr uauo{orag
t.to. qnhl:un:r:vuurJflri6nr: eirra:"urn:'ornoulrrmoiuravrniotnolfirrnoflrinrjn o'ruru

42xe:1n1roau 4.200 !1vr rflurtu 176.400 u'rvr
/' I 'J=," 

^^a'rJu/ J ^ t
r.1 6.1 rtJulil:un:r6rf, vrB rurfi 6qrlraruuun5ornoufi r unoi

2. qnil:uil?azuarunTuTa6flryrytJ:vfiud druru 1 qrr :rnrqoav 324,700 rrm u{Jutiu 324,700 r1v1

r.j:vnoudruo"'|'c
z.t. qrJn:niuan{elanlflrafiouo3r (u'ju vn) siruru Trnior :lu.,uudooav.25,ooo rrvr r{Juriu

50,000 u'rvr/
2.2.1 rfluuriunrriruYu nr:uaa{n'ril rafi ou03{

2.t.2 ililtao u?{o{eJa uuu Fast-switch LCD raio6 n'i r

2.1.3 A11uav 16 u ororufiroo uraorruahirio u n'jr 1 800 x 1 900 pixels/eye

2.1.4 fivutu nr ril sr'rn r u'Luorj n :niua o{,{ a n ly{ rfl fi ouo3rhirio u n'i r t za c g

z.t.s uiturj:vrraruanul', hrriruurunlhirioun'ir 3 rtnuua'n (3 Core) raiodn'ir

2.1.6 iliurnmildr RAA/ uurntririounil o cg

2. 1.7 qln:niuraora.rafi uufl unoinrutun-r :oriu nr:trinilrualu USB Type - C

2. 1.8 nrvriouqrJ n:aftiruiunrunrnr:lirmu (Controtler) s;ru?uhifio unit z ilt
2. 1. 9 qil n:niruaorr.rafi rirTnrnr u'Lu6'r ra6o6 n'ir

2.r.1o :orYu nr:'[drruuuutilfr'o{ rdoil sionoilfi r rm oi
2.1,.1 t :orYu nr:1d':ruiu riu rnru6onrvr uunifi :orYu nr: rtan{ria ttuu mfi ouoir

2.1.1.2:oriunr:n:':oo-u (Tracking) r,ruu 6 DoF Inulilfi'ortdttuttoinruuonr,riodn'jr

27 Q-.

Kt^^"
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2.2. ltqndal{uorurna'outuerqurqoiirrnru siru?u 1 t{o :rnlqoav 12,000 urvr ufluutu

12,000 u'rvr

z.z. t ft)uadot m :r o 6'l n r u rnr 6 o utrar i r I n r u dtaiu o o n ul u t r u 3 D

2.2.2 fiaz*ottj rrr oieirraYr rdolsio fi'u PC lfi
z.z.lvtzfraiuroadd (LED TV) uut Smart W turn Os it't iiruru t rn6or :rnrtniolas 30,000

rru r"{Jurtu 30,000 rrvr

2.3. t fiturorarirootririoun'ir os fir
2.3.2 d1u11n rfi oil si o unioti r u ru ulfa r ut6'

2.3.3 fidorrfio:rriouru HDIvll utav usg r{luoEirlflou

2.4. qrrrirTnl hlnr:Tyluruavurolvrf,tv'luooi druru 1 qn :1Fr1taav 15,000 rrvr uflutiu 15,000 urvt

2.4.1 tflutsaeirTnrturrr a dr +oo imsi raiodn'ir

,.o.r r,^rulorrururf,urfitiorrf,uutlTn:Tliutei z tior u,avfitior#rururuu{r z rioviodn'ir

z.+.a firirTntuuuuliara wireless microphone

z.s. untosiafifirduTrj:rorrrnoi :vrTr XGA turo 3000 ANSI Lumens ,iruru t rntol :rnrtntotas

26,900 rru r{luuiu 26,900 tttvt

2.5. 1 r{Jurntoraru#curulrurrl?\a1nnolfirtnoitfio 3 LCD ratodn'ir

2.5 .2 fi atrua'j'.r otrirl, *d r 3, O 0 OAN S I L u m e n sui o 6 n'i r

2.s.3 fitiorrdorrio#rurulru HDlvll hirioun'ir t dor

2.s.4 fi ooYunl*ofi ,,,orufi nzufiiturrrhiriou n'ir zo d,
z.s.s firifionr:ldmu

U

2.5.6 dudtirrj:vffuadrqiou t fl
z.o. sielpts{:vutlv{flruavaatatrru6uuuoirrirr siruru !21v1Jr rlnl:uuuau 2,5OOlru t{Juttu

30,000 rrvt
z. o. t fr n #r:vu utv,lfl r u"a v ar u i'ry cgr ru6u rn o irrim 1,2 zvuu uto 6 n'i r

2.6.26affioutlet odrrfiou:vuluav 2tior lriolr6u:rrtdorrio:vu'irroo raiodn'ir

z.l.lfiavqao{fluraum 210 flrr. vriomj#n ,iruru t2 fr'r :rnrd'rav 7,000 u'.t, ,{iu,Qu 84,000 ulvt

z.a. urir6vlrinfilruulfidoarn siruru 36 il't:rnrsr-rav 1,800 rrv r{luftu 64,800 urvt

2.9. nzaan^ilrdloin rurq 120*180 ru. uurol#ofidoratou qiruru 2 er-? :1n1m-?au 6,000 ulvt

r{Juutu 12,ooo u'rvr

3. roflnIilflaaloar:a'rviurrurrrunro-nTulGluoaatvnr:lt siruru 1 uq :ln1qetav 495,000 trvt
i ' --'u- - -- I I q I

r{lul3u 495,000 urv il:vnord'ra

a.t. rrrflnluqadoar:6iruiumurnunro''mTuffi'Luomarvnr:il 4.0 siru:u 2 rlrr :rnrtnav---- s '-''--'u- - -- I I I I

120,000 urv rfluriu 24O,OOO u'rvr

3.t.t r{lutoflnfi:oriunr:yoaorutdru loT r.irullfladoar: NB-lol 4G uav Lona ratodn'jr
9U

3.1.2 finriorrrurlfiydraitaYl6'nrfiuor,Jn:ni rfionrr:rtflu:vtfiurumvavqrnrionr:un6outiru
Uq

a.t.a tnflnfiuunrnoflufr'r arilr:nsiruila-rmudruiunr:lirrrurffs:vuut6Touhisr"ru{Jutlos
I

firvrrruraeirciluernflluuon "Lun:rifirirhlldmuluorrfitrifiuradrciruyld.:mutv'lflrn:suaaa'u (AC)

/L-
q-

T,[^*" 
'
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3.1.4 fiqona'or Enclosrr" ,"alr.rnriualuuavorrrorihlui :orirnr:r::o.t*urruofuuuu
6u.A Y " ao N A,

rirv iu rjrhJ fr n m r uta s u n a a u n 1 : li1 { r uo3 r'Lufr ufr ri r r 1

3.1.s fiuoirrtuua'rsirufla'rrruvrsrrLlu AC ttau DC 41il1:nt6onruvrilsirana'wruairvYu ta
. 'iv A o oq,a !'q E 4' v

nao{ Enclosure [0 tvroff sn? n [un1:u1 LlJFlfi gl{ luvluvnl{ 1 nu

3.1.6 a1l.r1:ntfrkirYuu:r6'utv,{fir 22OV/SOHzInrutrisr'rrflud'arrioor.Jn:niurlaru:rriutvhilr

(ACIDC Adapter) a,lnnluuon

3.1.7 fi Library L[au Source code fiau1:r'r0r1?ilTuarrt6'orn GitHub aufl?nrionl:aq6'{ id
muiurYu Arduino IDE u,avfiqmunr:o'vrtnu Version tlo.i Librarytuournn

3.1.8 :or:"rn1:v'l-g!u1 Graphic User lnterface r.l'tu Web browser rirunrur Graphic

Programming (ltode-RfD), HTI\IL, CSS utas Java Script viodndr

3.1.9 :oriunr:fierurIil:u,n:lufiolsiogrudo4a online uavnr:dr Web Hosting utodn'jr49

3. t . to fi u o in n o l fi r tm o ieita Yu rJ : v r r a at a do il a t u1 a t5 n
U

3.t.tt lr'uri':ail:vlJ?ar,ranal{ (CPU) tu1fl 64 r-r-qr vrtu'unuva-n (Core) tilrioun'ir 4 unu
d d u a \ tu

uavun':rtt r5?r0.ia-erulruut{nr Lnuo u nr1 1.5 GHz

3.1.12 fivriranrure'r RAIM uuu LPDDR+ rurntririoun'ir q cg

3.L.L3:orYunr:rfiolrio#rururruufioYueirriouauudialu fii'urtJlsr:fi1u IEEE lo2.trac
3.t.14:oriunr:rfirroirldo* Bluetooth s.l ra6odn'j', "

3.t.t5 fidorritaiurdolsio Ethernet port 10/100 /IOOO raio Gigabit Ethernet

3.1.t6 fitioreirraiuudolsio Hotrlt raio micro-HDlvlt tririoun'ir t tior

3.1,.1,7 fido.rritaiuudorrio usB2.0 raiodn'ir tririoun'ir a ?ior

3.1.18 firrriryilrdourio"Ldmudurnuavrorp{rmuruouunrj:varritririoun'ir 28lt
,tl

3.t.t9 fi noisr CSI :orir nr:tfi olsio fl! ndoqraio6n'ir

3.1.20 fi tio'rritaiu rdourio SD Ca rd

3.1.21, fi o o uarxr'ra $u! Co lor I PS LCD dfi nruaur-Tfi d'l riotld
I

3.1. .21 .1 fi turqufiro o{o n u r#uvr uu ur llilrio u n'i r t a fi :
I

3.1.21.2 nruavrduntoroohiriounit tgz} x 1080

3.1.21.3 0o $aq{r,ra uuu I PS Pa nel qtJro.:n1fl n{rrh.irio un'jr 1 50 o{ o'r

3. t .2! .4 : o r iu n r :#r rTa uu r C a pa c it ive To u c h : a r Yu n r : #l ar-a uu u v a t u Q o

3. 1.21.5 :orYu n r : t6 ou ri o nr: uant ar a airur o 5m H Dtvl I vEo 6 n'i r

3. t .22 fi I o io rita ir nr u q u ua v il : u lr ? a,'J a v 1 r dr u I oT fi fi q cua l lT 6'r ri otl d
3.t.22.t fifirJrJ:vrrazuafifiunuva-n (Core) ;irvYrr.J:vrrazuahJrioun'ir 2 urnuua-n

uasfi nr r u r5:'[un r :il :silr a zu ahirio u tit 240 ltA{z

3.1.22.2 fi rarir u nrusir ru u PS RAAI uur nhirio u n'ir 8 NI B

3.1.22.3 firarirunmilqiruuu Ftash turntririoun'ir 16 MB (128 tr/bit)

3.1 .22.4 :oriunr:fi oar:tiaruludrunrud 2.4 GHzwi-Fi I E EE Bo2.tt b/ { n uiodnit
3.!.22.5 :ol:-u nr:doar: Bl.ueto olh 4.2 Alf vio6 n'ir

3.1.22.6 fitrritaiurdolrio1dnu6uvlnrorr,ilXnouunil:varril,ririoun'i 1 L2 n1

3.1.22.7 firm:urJar#ruryrruour6onrtJufr'rpryrru6inoafifinrrlav16uohirioun'jr tz firr

/?-/'q/

rt"-
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3.t.22.8 fi rior #rprpr ru;irviu nr :f, oa1 T uuu oln :il uART siruruhifio a n'j r z do I
3.t .22.g fi xo : Rea [-Ti me C l.oc k 6 nstel o du uu o iotj :v u:a zu a

3. t .22. t o fi n o u tu n tm o ieir viu rd o r ui u u'.tl., r'.r n'.l fl Lt! u u. F L

3.1.22.1t fitiorrdolriouuu 2x8 pin (2.54 mm pitch) rirvilrdouriorYlllqa
A r o \ tv r -. d , u s | \Y4 tv r s v I

tfiorirll siruruiilfioan'jr o Sl.ot 41il1:nrfiolriorYuTuqarir.rl kitilrioan'jrilqad'lriotrJfi
(t)Ilqadoat: NB-loT, 4G urav LoRa

(2)Tlqautuutoi ct\ss/GPS, Accelerometer uav Temp & Humidity

(3) hqaoouran{riaru'rotririoan'jr t.l in
(+) Lrqaudoilriottutqoiuru 4-20 mA
-.s J ,

(5) hqa rfi o:rrioqo urJardryryrruuru ADC uav DAC

(6) Ilqar,rrJ? un:usir rlu FRANI

(z) Trqadoar:airuh.J:Innoa RS-485 *aa RS-232

(8) llqar]ln?uqiluuu 4D Button

3.t.22.t2tiorrfiolqiourur 2x8 pin (2.54 mm pitch) u,riac S[ot fiqruarffid'lsiotld
-.i(1) :orYunr:rfioilsio Digitat t/o siruruhirioan'jr 2 dor

(2) :oriunr:rdolsio Analog tnput rirurutririoun'jr z rior

(3) :oriunr:doar:{o4aruuoqn:}r UART, SPI uav l2C raio6n'jr

(4) :or iu nr:qir utv'{ td u rTu ara :v d'u u:lriu 3. 3v ua v 5v rato 6 n'i r

3. 1.22.13au r :n r6ou ui oh q1 a6ou rYulua'n n*ruvcr or Sta cki n g t6 lilfio u n h z ilu

3.1..22.1.4fiqn netay ddrroiuuuu4lil1:fln?uqrnr:lirmur.iru Digitat l/o ornuoirr
u * o \ ty r u
ld'loan:r drurulriiloun'ir 2 n-r

3.r.22.15 :olYu n r :fifl urTrj : un:u6'r arov'hi' rrr 5 Ard u i n o t D r ai runo in U S B

3.1,.23 fi qorirraiuiiraor#rycgrrurJ:v no!6": u

3.t.23.r fi ti o r dr a o r #ry rg r rutfi n 4-2o m Atilrio a n'i r z ti o r ua s fi m q eit,r iu n r u qr

[aerrir uasuaoxn:rv'l

3.1..23.2 fitjorsiraor#ryrgrru 0-10 vDC trjrioun'jr 2 tior urav fiuuq Analog eirrair

n?uqlJ ran{rir tta v ttaqrn:rv,l uasfi rlldr uoBrr u?6nr:ldmu

3.1.23.3 fido.m'raor#ryrylru Digital t/O niol LED rao{anruv tririoun'jr q tior

ura v fi ur u D i g ita t rir ra iu rta n { ri a Lta u e r u q I 6'l d
(1) fi uuquan{aoluurtuu LED

(2) fimqainri oru-orr
(3) fi mqtir uoBur ai6nr:'Ldnu

3.1.23.4 fitior Dry contact output vrior LED uao{an1uu hirioun'jr 2 tiol utavfi

urr; Dry Output eirviruaolzua Ltaun?uqlJ

3.1.23.5 fimquaor.rrirnr:t{n:vuralv'^,lflrruavn:rv'lnr:ldrrun:vuatvnhilrto.ruoin

ritaiunru qu uavil:vrrazuamrrdru loT

3.!.24 fitiorur.Jar#tyru1ru USB to RS-232tririoun'jr t riol

3.1.25 fitioruilar#ryrylru USB to RS4S5 hirioon'jr t tiol

3.1.26 fi oo Lco rurnh-ifio a n'jr z dr iirrair nruqr uav uaorrirrirr 1

/*q{'

)(,tn^"., 
-
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3.1.27 fi qo ar u o r n m 4G ra u G PS itrraYu rd ou ri o'Ldlruiur rTrlrl o ior,J :sil? a rJ a

3.7.28 fiuoinr,uar{rsirufld'.r.iruuruu AC uras DC:oriuu:ro'u1v'lflrduun g-24v uiodn'ir

3.r.2gfitumuynaaril:vnornr:riuunr:aouiiru:uhirioun'ir zo lurru Trrufiudovr hi
vtugu'r,J
u0ufl?114?lJ00{a0 LUU

3.1.29.r nr:16":ruirl rYr N B-loT

3.1.29 .2 nr:ldrruiril fi'! qc

3.1..2g.3 nr:ldlruiru riu u6uutoiirroruranfi uurur'''ud'uttJ

3.1,.29.4 nr:ldrruirlrYu GPS

3.1 .29 .5 n r :td.: ruiur rTu r :doar: airu tvlQTr

3.1.29.6 nr:ldlru Reat-Time Clock

3.1,.29 .7 n r :ldlruir l rir u6u uroiirr nml rir
3. L.29 .8 n r :ldmuiu rTr n r : uarx ru adorar u Das h boa rdg

3.1.29.9 nr:ldmuiril rY! o o raqrzua uuuu LCD

3.1, .29 .1,0 n r :"Ldr ruiu fiu : s u r or uto r a o n I i n eAU

3.1.30 fiuvrasrv,loir:orYunr:moaor6'ru6uruoiuin4na::vrf,t (lnternet of Things: loT)
oou 19 , - 3

nildiluFl LLluoun?19r'tu' 
,.1.30.1:oriunr:airr Dashboard rirviuuaolzuado4a (Data visuatization) tunr:

rfl r:vr-r (lvlon itori n g) rai o nru qu qrJ n: ni I oT lfr
3.1.30.2:oriunr:oonuruuvfir Dashboard rirvirnr:uarxa.ra'[u:rjuuuualnualB

orfr Time-series chart, Bar chart, Radar, Pie chart uac6u 1 r,taolaralut':aroil (reaUtire)

3.1.30.3 :or iu nr :air r orj n : nieirraiu ua otu uurir Da s h boa rd ki
3.1.30.4:or:-tnr:ri',rrrerdnr:ttirn-rdoraradr Dashboard trfvtslLtu!a101:ruu

U

o -d
[Lau uuu nluuoayStafl 1u na]J

3. 1 . 30. 5 :ou iu nr :ld'rruTil :In n o a n r :d oar :vrur uuu HTTP Lra u lvlQTT

3 . 1.30.6 il' : u u u n r : o-n n t : 4 il 1 1^ n ( C u stome r) uvrJ o tdt o' r : r u a s L o' u n do l a t o r
U

Dashboard

3.1..30.7 fi:vludn1rafro firmware lilu-rQiln:ni tor t6' orfi ESPino, ESP32, ESP8266
,tAi-

ttavoun:ilou dl vr:o{:u

3.r.30.8 fiqnn'rati Library eit,tiudoar:rYuuvranv{oiilunrur c uav:oriunr:lixru
uuunanv,loir Arduino 

t

3. 1 .30.9 :uu! a1lr1 :n q Log rl : vi6 n r:"Lt'lru: vu ulfi
3.1.30.t1 qrJn:ni tor doar:rYuunamv'loillquld Rpt"Lu;rJuu REST uav NIQTT

3.1.30.lt 6'or rfi rrio4 aln ul{grudoua PostgreSQl

3. r .3o.L2ivr :o''q n r :qrJ n: aid rd ol si o niu ril a m do ilt6'lr n n'ir t qr,J n: ni

3.t.3o.l3uiur:o-onr:lunr:o-qarrdrr" (Asset) a'ru:no-qvrrrrulrroorjn:ni16'UI
, !;

il1nn?1 1 vtuvl

3.1.30.14 rrvranv'loilfi:suu 6uflun-rnurororJn:nilunr:udrfirr"fionrtrilaoqrYulu

:r.iruuunr:ld Access Tokens uav Basic tvlQTT Credential.s
!

/L.a
ft,*-

cx. ,
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3.2. rnqiraorurur,iuuuo{ona1vfl::}rtf,n o tunu siruru 1 tq l:vnotd?u 141,Oct(J
91,'q

3.2.1 urunaunufi t a1il1:ail\ulpi -too, +100 orflr ratotixn{rrn'ir nrurSrhjrioun'ir
go ororrio iurfi

3.2.2 tnrunaLr,nufi z alillirrr4qutri -oo, +90 ornr ratotjxn{tn'ir nrut5rhjrioun'jr
rad

65 0{fl1FlO?U',tvt

3.2.3 urunaunrr" 3 a1ill:nuqutoi -tao, +50 o{fi'r viorjrrn{rrn'ir nrruu5rhirioun'ir

zs o.rnrsioiurfi

3.2.4 tL1)\narunufi + aur:nvrut6' - t 80, + 1 80 o{fl 'r ratotix n{x n'ir nr u rErtririo u n'i r

t 10 ororrio?urfi

3.2.5 uLiunaunufi s atrr:auquld -180, +40 o{fi'r raiori':rn{rrn'ir nrur,Srlririoun'jr eo

orsrrioiurfi
3.2.6 utunaunufi o arur:nvrutri -180, +180 o{fi'r raiodr.:n{rrn'ir nrur5rhirioan'ir

d

65 0{filnO?U',rvr

3. 2. 7 uru n a a u r : n u nlv a q fi fi I u r o u31 rarin a r a ntdlil rio u n'i r 400 n iuUI

3.2.8 urunafi infi nr:lirnu tririoa n'ir Eoo fr aF urn:

3.2.9 fi Powe r Switc h ;it,riutj q tij o n r :lirr ruo dri tr ruorut orviu u url
!dt

3.2,10 fir,onmnluttuiluuud' (Controller) qiruru 1 tet
tilI

3.2. 10.1 fi rariro a r"ra qr zuatfi rr ol E D raiod n'i r

3.z.to.2fidrnnrvl'on?!nlJnilnl:rirrrutririounr'r s r,J:r orrsr''.rouuuton?unilnrIttttg9t
ord

vt't{1utt1ju14uuurl
I

3.2. t 0.3 #ru ru r rutv'{ L E D rLd q { a 0 r u v n r : lir mull o {r o n ? ! n il uur ur,iu rJ u e{t -, ,' 
I t

3.2. t t fi ci o.i 6ir fi Yr rd or ri o n1u q il n : nisi r r 1 hi rio u n'j r o'r fi

3.2.rt.t fitiorrirviurdolsio'Ldmun:unrfiooirurrtrh1n:rtoflruornoi v6o rdorrio
I

qY t ultlru:unl Pneumatic Box

3.2.1,t.2fitiorrirraiurdolsio AD/lo Port s;ruru 1 dor

3.2.tt.3 fitiorrirrairrdolsio lnput/Output (lO) sirulu t tior

3.2.t t.4 fi dorritair u6ousio ufi onrrnrnr:lir{ruto{ LLnufi z sr'ru:u t dor
I

3.2.11,.5 fi tio.r;irviu r"douriolil:Isrnoa RS48s siru?u t lio.i

3.2.1 1.6 firiorritaYuufi orrionrunrnr:ltrmuairu uSB Port iiruru 1 tior

3.2. 1. 2fi o r.l n : nin r u n il ur ur,iu rJ uoi,rl u o o d'r., rla siru'r u t 1, n
ltil

3.2.1,3 fi Pneumatic Box rirv:-u"LdmuirlrYr:vulail siruru 1 to
I

3.2. 1 4 fi q o il ei Lrr i6ir u Yr n r u n r n r :lir q r ut o r ut uriu a u si'
1l

3.2.15 fiTraloriryiunruqr"Lunr:rrngilnrn (Drawing) niolglnrnsr-rodrra'ruiu
o] oe t i
a{{1u [vttljuvuuun?1qn1Yr

I

3.2. t 6 : o r iu n r :lir r r u i': l rYr : v u u rl fl uG n r : Ros

3.2.17 . fi or,J n:nirJ:v nour u"Lutntririoa n'ird'rfitt

3.2.17 .1, fi uraeirciruld siruru 1 rnI
3.2.17 .2 fi fi o6'u uruhln:rtofl':ro urr oi druru t qo

3.2.17.3 fifit'ur.lrnnr siruru 1 torI

n'r Q'u,'-v

)t6"-
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3.3. rntolfilduuu a fifi druru 2 rnior :rnrrnioras 40,000 trvr t{Juuiu 80,000 ulvt

fi.tldiooto"u: rJt-"urru 3 n^n^ ruuu Fused Fitament Fabrication (FFF) u:'o Fused
U

Deposition A/ode|.ing (FDM) uto Stereol.ithography (SLA) ra6o6n'jr
^-^at i - 3 ' o , f, -X
3. 3. 2 tJl\Uvr r',r a 9r tu{ 1u0 u 1 { [0 0 u'r{14u{ 9r{u

(1)lun:ru'vfuvljrJa'at{urruufiu:ilruruarruajuilo.:n'tu1fln?1iln{r'rtlrioun'ir
!

2oo il^aa^rilrt: n?rilurrtilfoun?'1 150 l-aa-uurt: uaun?1ilartl'rioun?"r 1501-aa-trn: vto
U

(z) lun:fidufiarf,mdurrur{lu:rjuurrrnar fr'orfituror#urirunutinarrtririoun'jr 16 fiaf,uro: $aun?1}rUU

a{ilrioundr 24 fiadurn:
1J g ,! s d d i ^ 4e- a1il1:flflu:uru{1ulqufirrruav16uorfrlrnn'ir 0.t fia6nm:tn

U

- nrurErlunr:fiu{ararr tririoun'ir 100 fia6rilsr:eio?urfi
dr J ,- fidortfiolriouur SD-Card Reader v;o USB raiodn'ir

- aurr :nldrilia qrJ :v rnu Acryton itri l.e- B utadie n e-Styre n e (ABS) r,ti o

Potylactic Acid (PLA) td 
I

- aur:nfirddurruorntv,leitf,pr st raio oBJ 16'

a.+. 4'ua5n urururuudou 2 u1u siruru 9{:rnr{aa 7,OO) ulil r{lurtu 28,000 trrvr

4. qorJ:vtraarar,unTuTa0r3ryrytJ:v6r*$arornaflro": siruru 32r;et:rnlqqau 22,OOO..tttvt rflurtu
lar /'

704,000 urv il:vnoud:u

+.t qrrrJ:vt':ar,rarrnluTadrSryryrrJ:vGu$alornafltfl-'r qiruru 32x"st firarjrur.J:vu?arianar{

(cPU) lririoun'jr 2 unuv#n (2 Cores) finrtrr6r#rururruurfinrdrqr, kirioun'jr 7.4 GHz

q.z fiuffiuiirr,rYur.J:vr': a zu anrntil rio u n'i. t za unur#n (1 za cor"r)

+.a firari':un:uqirrurq 4 GB 64-bit LPDDR4 25.6 GB/s v6o6ndr

+.+ fitiorriryirrfiorsio microSD card siruruhirioon'ir t tior vBofivrirunrrile'rtfio eMtuc
^Y'rou
6 o sr-r o dn r u"lutur qhirio u n'ir t 6G B

U

4.5 :oriunlr Encoder turrr 4K 6 30 fps H.264/N.265) Decoder tuln 4K 6 60 fps

(H.26 4/H.26s) raio 6 n'ir
46

+.0 finoineftaiuufiorrio Gigabit Ethernet ,lrA.2 Key f raio6n'jr qiruru 1 dot
dti

4.2 finofnrfiouriouuu HDlvll si'ru:utilrioun'ir t dor

+.4 finoimrdourioruur USB 3.0 uuu Type n il'rurutririoon'jr 4 tio.r

+.g fivroirrrfiorsiouur USB 2.0 Lruu lvlicro-B raio uSB-C vtodndr sr'rurutrifioun?'r t dor

+.tO firiorrfiorrio GPIO ulu 40-Pin Header:oriunr:rfiorsiouuu UART, SPl, l2C raio6n'ir
dr J4.tt firiorrfiorrio Camera uLUU A/lPl CSI-2 DPHY lanes tririoun'ir Z tior

q.D ttuitunruqiruuu l\4.2 SSD rurotrirjoun'jr t28 GB druru t qo

4.13 fi Switching Power SuppLy fiarlr:cr'LdrruiurYuqoril:vlrazuaflrUrUrrJ:s6ui$lfr
q. t + fi Lnafl o'rrYu6'ru oiqil:vrra rua

4.15 ffhmuuurtr,d.rrnr:uBuuirflunrrcrtvru frrauo:rnr6'o{rruutu{lulvinrusn::un1rrr:?argu

rr :? a a o u n? u n n 6'o r r o o dur', In I fi : r u a v r d u ohi rio u n'i r o rd
!

/>r q

Y/^^-
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4.1, 5. t duoru n r : fisu ur ua v n r :tJ : v q n d dr u n r ur Pyt h o n

4.1,51.1nl:vloao{ REPL prompt with Basic Python Programming

4.15.1.2 fl1:vloao{ GPIOs lnterfacing with Python

4.1,5.1.3 n1:ilaaa.ifl1:rdolriofi'u wFt module rfioeirurirnunoflilf,i Nodejs server

4.15.1..4 fllruqao{ nr:rfiorriorYu module alr rdaeidolal# Android

4.15.1.snl:voao{ Sensor Data l.ogging on Google Spreadsf,eet

4.1 5.1,.6 nr:vqao{nr:i tn:rvr,irird'r rf, ul

4.15.2 *'uu'',rn'',ryr-suuruavnr:il:su nqi ri'runrur C/C++ uav lvlobite P[atform

(An d roid/ioS) iur rYu r nied ded Li n ux uio tvt uTuTa dduraur vaulufl o nuiu

4.75.2.7 n1:uqao{ Linux Operations System

4.1,5.2.2 fl1:mnao{ Embedded Linux

4.15.2.3 n1:uflao{ Hardware lnterflacing on Embedded Linux

4.15.2.4 fl1:uqao{ GPIO Controlling Web App

4.15.2.5 n1:unao{ GUI Control[er using C++ QN/L

4.15.2.6 n1:iloao{ Wiretess Communication on Embedded Linux

4.15.2.7 nl:vloao{ lmage Processing

4.15.2.8 n1:uqao{ Face Detection with Line App

4.15.2.9 n1:ilnao{ Android-based Controlter via BLE

4.75.2.10 n1:ilnao{ iOS-based Controlter via BLE

4.15.2.11 n1:ilnao{ loT Demo - Home Environment Sensing System

4.15.2.12 n1:ilaaa.i BuiLding loT Ctoud for Reat-time lvlonitoring System

4.15.2.13 n1:uqao{ loT System for Node-RED and Thing work

4. 1, 5.3 dugr u n r :rnTnr ur ua c n r : il : v q n oiu r r 6'r u Vi s i o n

4.1. 5.3.1 :vuurr:rodu ttav aqdfluvrir (Face recogn ition/detection)

4.t 5.3.2 : u u u o : ? a {u uta v 6'o uta n t-n q (O bj ect d ete cti o n/c l.a s s ifi cati o n )

4.1.5.3.3:vuu?-o1ru'rouavofruvrjrrorinquuurl:vr:azuavTufi (oUtaining size and

coordinates of the target in reat-time)

4. t 5 .3 . 4 : s u u dr: rJ : v Lrr vr r o {'r-n fl Lru u tJ : u il ? a ri a vl-u vl' ( obtai nin g the type of

detected target in rea[-time)

4.1 5 .3.5 : v u I o-u ;rJ u : I t o lin q ( S h a pe reco g n iti o n )

4.1. 5.3.6 :uu! 6'q uu n q rudnuruvtrufir rl u un fl o 1 q
dl

4.t6 findo.:;itaYrr.J:su?a,{an?r}ravr6uprtrjrioun'jr 1080x1920 Pixel 30 fps druru 1 qn

<ai
s. qrrvjuuupiun6oufionTufifir,J:vrranafiru:vuu Robot operating System (RoS),tru':u 1 qo :rnrqoav

1 00,009.ulv rtiurtu 1 00,100 ulvr rJ:v nou6'r Er

s.r qorvjuuue{tnfiouyio-mTun-nrJ:sil'ra,ia6'?u:vuu Robot operating System (RoS) druru t qo

drr,fluviuuuc,irfionr:finurruavrruio-ur,iuuuciorunrJ:carri a-nucuvutav:r-JirrtoqviuuudfirTruritulot6nttul

ouhjfirruronal{41il1:nrjYuui6uuln:rairrtdr,rarnuaralufl'r:vrqao{ tovlol'urifrtffLunr:r,inrurfinrrn

q-n-a
X/."-
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dor,tuu uavl'uurirnr:rinuiyr'rflnuilrJ arlr:nriuuf voraot tuavfisuuruuuusi"Lua'rutortov'ls{rtri-1 uul

kirirurYrror lud':urorrov,lsiru'rirvfror:-u:orrvrnTulad LTDAR uas ndor rvlooriurlffLunl:ai1{:ulru
o I J i t < t t o I d raca 1 Y it , 4

ul:o{nr:rnaouuroq,iuuuduarnvaru:r.Juuru ttu 14uuufla1:?0 14uuurtunufln1: u:otHnruvt{14uuun9til4t
v!,

lJUUlUa{10{

5.2. :luauLdaourrrunfi n

5.2.1 vjuuudfiturokirioilnil2T.5 tr.x 29.5 fllr.x 11 str. (n{rrxu'}?xfl{)

s.2.2 rirrvrnTulad t-toRn sLAA/ rrrflu:vluririorrorviuuuri
5.2.3 In:raittorviuuupl'lirurornvra'raAn uavoafiufiailnrunlfla{ finrur,t{ru:{ vruvnuiurll

5.2.4 In:rairrtorviuuud6'orudolsiot6odrru6ru:{ utavsio16orriorYu6'raan:IU

5. 2. 5 Tn :r a ixt o lriu u u rio v fr'o r fi f, #ufi ar u r u rd otrifi ri u u tfi n nr u 6 n a ir t a : : r{IU

5. 2. 6 Tn : r a ir r r o q,iu u u p{o v 6'o r a u r : nrl ir rrj 6 u ut6'ra a r n ua r u :il rtu 1.JIU

5. 2. 7 Tn :r a ir r t o r viu u u sido r a u r : n n o ol : s n outdln utfrtt n ? { ua u a'r il''r : nl'fr'.frtrt
I

s.z.a tdrormoinrunrna.r :oriutr'{ t2v. DC uavfi Encoder 1u6'r tririoun'ir z er-rIU

5.2.9 aturj:vurar'rana1{ro{14'uuusfocaforrfiu:vunnolfirrnoivr''arr.,ror^r#o
:vuurJnri6n1: Ll N UX 16'

5.2.t0 41il1:n:o{irnr:vlTnrur:vrrnr:vi1{'rullo{lXuuusi'ef:u:vuu Robot operating

System (Ros) t6'

5 .2. 1. 1. r o v,l d ur i6'o r : o r ir n r : rd o l ri o riu rvr nTuTa 6 L I DAR

5.2.12 find'or'Lunr:n:ro6'r r#u f, r-rrn

5.2.13 sov'hirri6'orou"LuIn:rnr:Iorviuroia aur:nudrdwor^lsiru:ildiru r,uavtrifirioarnfiolJU
d

tt.rfl1futu

5.2.r4:vuuslorarrr:a:oriunr:lirrruuuuu-a6ruut6u lrruarur:nrt'ousioairu:vr.ru
4 r O , I tly

tn:ofl'ruLu;ULruunl{ cl 
L9rg

5.2.15 fi uvr uiuuooutarirfi Err rYu :surL Ros o drrriou 1 0 uu ui uu

5.2.1 61duu n unoi LiFePo4 ruln 1 2v. 5Ah. utjururaa'lll#wruvdntotr,iuuuoi ura vtdmulfr
I

u re , ols , t Z,

Liluoun?l 1 fl?1il{flon1:t1:1 1 n:{

5.2.1.7 ciurndoudru:uuu Differential Drive (2 6'o)

5.2.tlTn:rairrtolr,juaueiaur:ndrr6orYur-aq6u 1 uonrufioorniaqluqo{uaud16'

5.2. t9 "Lt'n tgr n o ufi r rm o ifftfflu n r : rYsu u r du a u pi'd r qio u 2 r] 1 re1t

5.2.20 fi orj n:nilun1:voaou uiu auruiiraol

5.2.21 fitoutlmrnoBuravtqtrio qiru'lu 1 terItt

5.2.21.1 rfluuurrrnoi Ltrepoq rfiuruunvr"vruvrurioorurann^a.rtrirf,uourro' vir'Lv{IUU
c rA y 4 e u d\ td A ooYv 4 ,i 4 ,i
Liltnnn?1il:oulJ1n u:001n?1il:outJrnfl Liluzuailevvn Lufl?lruF]]rnl:r!auuttua{;U:'r{r4:0rUauuafl1uv

v 4 qy , c
10{Fr?t0{ ttauil01un1: Lt{1uno:olJ}J1nfl u

I

5.2.2r.2 a rur: n'L{rrut6'lil rio u n'ir t drll r qi o n r :tr5o t n {r
5.2.2t.3 fi Adapter triourumrno3 :o.rirlv^t zzohad

a7?q'
X/^"-
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6. roornrqarulinuriueiruiunr:finurflrurur!:v6uif siruru 3 !o :1n1qoav 15,000 urv tfluttu
I uu d q j

45,000 u.lu

6. 1 rfl uor nrfi urutinucjlJdtaiu nr:fi nrgr

6. 1 fi ur.i un r : fr o rirv iulrifr ri u u ld'Lu n r :fl n rJ fr rifi nr u q r o r n r n u rutinuciu

o.t firov,hiuu?iriryYufiruurflrrifiuvr',rdruflryrytJ:vGuf (Artificiat tntet[igent : At)

o.+ rfluTn:u + lufi'rr atrr:nrlutriuruqrqotririoun'ir to urfi
o. s fi ndonjufi nnru"Lufi'r nruas 16 uotilrjo u n'jr 1 280 x 7 20 3op

6. 6 atr r :nriufi nn rntu;rJ u,urlv,{ri n,t p+ rai o 6 n'irt6'

6.7 atr:nfufi nnrnfi rtfinmuav rduq4rqohJrio u n'ir s up

6. 8 a u r : n ri r u vr o rr #ry ry r run rr o r n d'r1q :uil r rir Ap p l. i cat i o n dldn r u q lld
6. 9 atn:nluurnioror n*rfi o rfi a6flueu16' (ft, row & Go)

6.10 il'Tvilernr:euuiufinutuu Circle 360 utav Up & Away r,r3odn'jr

6. 1 1 frln :.: riuturirviu"Lr firr (Pro pe lte r gua rd s)

6.12 fiuuumrnoiuuu Rechargeabte turo 3.8V n?Tilnhirioun'jr 1100 mAh

6. 1 3fi :vur uu6'r 16ou rfi o ru n ufl ofl n#uiler

z. qorn6orfior"qmrrtv,{flruavdr6nvr:ofrn;i siruru 1 qn rlnlqnav 63,000 uru r{Juriu 63,000 ulyr

rJ:rnou6'ru 
I

.'I

z.t qor,n:'or?-q[av!:slrarua#rururruvrxtv'lflr siru:u t unior :rnrrntorau 10,000 u'rvl

r{Jurtu to,oot urvr

z. t. t r{Ju6o rroaaet o r:oooafr aTaalnrj dldr"narururrurulo DC fiI 1 00 tvl Hz

7.1.2 fi!il AUTOSET

7. 1.3 aur:nio#ryryrrut6'niorfi'u z tioutodn'jr
7.1.4 ld'teidniu:vurlvlfl t 220y, 5oHz

7.1.5 fioouraqrruaruuuf,ru'rq 7 d, uuu TFT color ra6o6n'ir

7. 1.6 aril'r:n:oriu nr:uiufi n{oryaqrqrr au raiod n'jr

7.1.7 :oriunr:rdourioniu uSg vY{rlu Host rau Device oeiruiou 2 porL

z.t.A fifltri{u Integrated DigitaI Voltmeter (DVNI) a'rviuuanrriru:rrriuviofin'jr

z.t.g uBdvrrirauo:rnrriorr,flud'ruvrusirvilruloun:rornfrl.r6nviotriiunr:usirdrorn6'rurvru

lurj:cuvroloafironal:iuloo 
s

7 .1.,1.0 SIGNAL ACQUISITION SYSTENT

7.t.to.t voLTS/Drv: 2 mv/DtY fir to vzorv

7.1.70.2 BANDWIDTH: DC fil 100 MHz

7.t.1.0.4 tvlAx SAIVIPLE RATE: 1 GSa/s

7.1.10.5 A/AX INPUT VOLTAGE: 300 Vrms

7.1.10.5 ACQUISITION A/ODE: NORIvIAL, AVERAGE, PEAK DETECT

7.1.10.6 BANDWIDTH Lllt/lT: 20 ltA1z

7.t.tt HORIZONTAL SYSTENI llvlE BASE: 2ns/DlY fil 100 s/DlV

-7 4-
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7.T.T2 TRIGGER SYSTEM

7.1.12.t A/ODE: AUTO, NORA/AL

7.1,.12.2 TYPE: EDGE, PULSE WIDTH, VIDEO, SLOPE, WINDOW

7.1.12.3 TRIGGER SOURCE: CH1, CH2, EXT, AC Line

7.1.13 DISPLAY CHARACTERISTICS FORA/AT: YT and XY

7.1.14 fi CUnSOnS rirviuirr VOLTS, TllvlE uavnrufi
7.T.T5 WAVEFORAI PROCESSING: ADD, SUBTRACT UAU FFT

T.t.t6 fi nurounlc NIEASUREN ENTS odr.:riou 20 ur:rfirmoi
7.t.17 fiaratvi AC POWER CORD s;ru:u t r#u

7.1.t8 fiaruin#ryryrru qiruru 2 u#u

z.z rn:'oraixa'rururruvrxtllflru,avdr6nv:ofrnai siru:u t r,nior :rnruniorav 23,000 rrvr

r{Juriu 23,ooo u'rvr

7.2.1 aur:nrirtfin#ryryrru SINE, SQUARE, TRIANGLE, PULSE, NOISE viodndr

7.2.2 firordqn z tiouaiodn'jr

7.2.3 fiflrrir7u LTNEAR swEEP

7,2.4 fiflIri{,u AA/, FIVI, FSK, ASK, PSK ATODULATION raiodn,Jr

7.2.5 fi rnreurxcy RESoLUTToN lpHz vtofin'jr

7.2.6 oouaa{l.rauuullulo q.l fr') raiodn'ir

7.2.7 fi rneeurNcy couNTER flu1er 80 tvtHz vtodn'ir

7.2.8 fifr'rgrgrru BUILT-lN ARBITRARY 100 u,urratorrnn'jr

7 .2.9 ar:^rr:nt{riu:vutylfl r 22OV / 5Ol1z

T.2.to u:^rIvr{rauo:rarovri'orr{JusYrrrvuo'rrarjrulrrurr:rornr.J:srvo{ara^rr v:'ot6'iunr:
,1 u q j v d u1 v a u

ttF]{n {0'r nFl? ttvtu [uu:u tvrfl t{0un0{}J14u{40:!:0{1.r't uuuu

7 .2.1T drUNrrrrfi (FREQUENCY RANGE)

7 .2.11.1 SINE lpHz-4OMHz

7 .z.Lt.2 SQUARE Lvtlz-LlltAHz

7 .2.1.t.3 TRIANGLE lltHz-2ltAHz

7 .2.11,.4 PU LSE Tyt1z-LlltA1z

7 .2.11.5 ARBITRARY tlt1z-t5M1z
7.2.11.6 FREQUENCY RESOLUTION lpHz

7 .2.12 q ruald6vrrrirurord4n

7 .2.12.1 uolr.Jf, gn (ANI PLITU DE) 1 mVpp- 1 oVpp (< 1 0lt4Hz), 1 mVpp-S.5Vpp

(<55AIHz)

7 .2.1.2.2 nruavtdurr (RESOLUTION) 1 mVpp

7.2.12.3 OUTPUT IMPEDANCE 50 Ohm

7 .2.12.4 nrruqn6'at (ACCURACY) t|o/o of setting +5mvpp

7.2.13 BURST CARRIER FREQUENCY llt1z-t5ltAHz

7.2.14 SWEEP NIODE tfrO LINTRN (SWEEP TIN4E) 1MS-5OKS

/z-.,/t
q-"

y,t-
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7.3 rrraaroruu:rontv{flrn:vuan:r o'ruru 1 rn?or :rnrrniotav 30,000 urvr tfiuuiu

30,000 u'rvr

z. g. t fi rordryrtririoa n'jr 3 tios nrr qrt6o dt r{Juda:srio riu

7 .3.2 d1tJ1:n rr,anl ar a16'ri'l Votta ge, C u rrent ua v Power
'add

7.3.3 finruavt6aolunl:Lraq{rra Voltage ttav Current fi tOmv uav 1 mA raiodn'jr

7 3.4 fim Rippl.e Wave and Noise rioun'ir tmv
7.3.5 fixo: Overload protection

2.3.0 fifllritYu lvlemory Reptay ra6o Save/Ca[t

z.l.z :oriunr:f,oar:uuuu SCPI Remote Command

2.3.8 rir#{v,Ifl rtroonq.rqrr (Rated Power) trjrio u n'jr 6oow

7.3.9 fivroin USB hirioun'ir 1 noin

7.3.10 tftd6rTu:vultv{fir 220v, 50 t1z

7 .3.!t uidvr{rauo:rnrriorrfium-rurvruiirurirulorun:rorn{zu6nratotd'iunr:urrirdrorn

n"r uvruluU : u ril fiIfl ufi ro nar:ir :o r

T.3.t2firorpinmurriliuriru:rd'utd o fir 30v viodndr drun:vmt6'#.irusi o fir 54 druru
z tior

7.3.r3 firorriusrruuuur:rd'unrfi 1,.8v/2.5v/3.3v/5v sirun:vffitdm"ruqi o fir gn siruru t dor

7 .3.t4*iro,r'.luirlrruuuriYuriru:ron16'ri',r z tjor arur:ndurriooqn:uutoruruvSouun
u uu

oa:saonuLgt

7 .3.1,5 fi rirnrruurjudr (Accuracy) oqjd

7.3.15.1CV: CH1, Cl12 < t(0.050/o+30mV) utav CV: CH3 < +7o/o

7.3.15.2 CC: CH1, CH2 < t(0.10lo+60mA) uav CV: CH3 < x7o/o

7.3.1.6 firir Load Effect odfi

7.3.1,6.1,CV: CH1, CH2 <t" x tO-q+AmV ltau CV: CH3 < 1x 10-4+3mV

7.3.1.6.2 CC: CHt, CH2, CH3 < 1 x 10-4+600pA

7.3.1,7 firir Rippte Wave & Noise oqjd Cv < 1mV uas CC < 3mA

7.3.18 fiflrrit'u Timing output raiodn'ir

8. qoruointrTn:nou1vr:araoirirrairairrduuruuvrt6rSnu:ofinei siru'ru 2g'r"n i1nlqoau 5,000 urvr

rfjurtu 100.000 urvr,/
a.t rflutuTn:nouTu:araoiuuu a en ra6o6n'ir

a.z fianrfl mun::rrrLUlr ntsc uto6n'ir

8. 3 aur :ol :v rr a ru a rir d-.: 4rq nli'hJrio u n'i r t o 6'run'r*r ri oiurfi ( NI t PS )

8. 4 fi rarjr u nrrilsirn r u"Lu uuu S RAM hjrio a n'j r 2 Kbytes

a.s fi vrjr unruiirrfi n EE PRoNt rurntririo u n'jr 2Kbytes

8.6 fi Timer/Counter nrrilavt6uotririoan'ir 8 en siruru 2 Fr-r

8.7 fi Timer /Counter nrrilavt6ufltririoun'ir 16 r-m siru'ru 1 gr-t

8.8 fido.:ritaiurdolqio PWlvl dru'ruhirioun'ir o doc

8.9 fiaru USB Type A - USB Type B siruru t rdu

7z,r- q)
}(,$^--. 
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8.t0 firuvrircirutv{airuiutdrruiruriuqouoiotrTn:nouTm:auaoi riruru t qrr

8.tt fiIvr:lnroirr (Breadboard) turohirioan'ir goo on iiruru t du

8.12 frhqaaouao{r.Jauru LCD tulq 16 ri'rdnu: 2 r:::fro siruru t du

8.t3 firtofluormof siruru t 0'u

a.t+ fiar6fiorrro{r{oluoioto:r{ o"ruru 1 rq
8.15 filornoflv,Jflrn:vLran:{ si'ruru t du

8.to fisird'ruuruuuurjiurirtd'turn tor e'ruru z du

8.17 frhqa 7-segment rLU! 1 ua-n riruru 1 du

8.18 fi LED rulo 5mm navf, sirurutilfioun'ir zo du

a.t9 fi{fioraiovrirf,onr:rduuTil:rn:iln1u1 c siruru t m'il

9. qnn:voru#rgrgrru6urvroiuimurutiara qiruru 2 qn :lnlqoav 1!,000 urvr u{Juriu 30,0y) lr'rvr

9.1 arur:cr"ld'munrurn:g1u (IEEE 802.11b, g, n, ac)tdrfluadruiou

9.2 atn:alirrrufindunrufi z.q GHz uas 5 GHz

9. 3 a ril'r:n [dr:ri'ato4a nril]Jl fl :olu WPA ura v WPA2 16'r{Juo d rlrio u
g.+ fidorrdorrio:vrutntoriru (Network lnterface) uuu 10/100 /to}o Base-T v6odndr druru

tilrioan'ir t dor

9.5 aur:nlirrrukinrurn:fi1u IEEE 802.3af vio IEEE 8O2.3at (Power over Ethernet)

9.6 a1ill:CIr3vr:o'ornr:qrJn:nlriruurtlil:un:l Web Browser tri ra6o Nlobil.e Application t6'

10. rn:vunnorfirrmoiurjdra riruru 1 qo,:1n1qstaa 247,200 urvr rfluuiu 24L,2OO urv il:snoud'ru

10.1 rntornolfirrnoiuritjrer uuufi 1 :rnrqoav 130;000 urvr r{Jurtu t36,000 urvr

10.1.1 tr'vutur-i:vuraruaflar{ (CPU) rruu 10 ttnuua-n (10 core) u$on'nr't a'rvYu

nolfirrnoiuiltiru (Server)Tqurav!rvtuavn'nrur5ra'rururruurrinrn*utrutririaun'ir 2.2 G{zsiruru

lririoun'ir t rariru

tO.t.2 uriruil:vlr?arJafla1{ (CPU) :orfunr:rJ:uil?ar'Jattu! 64-bit u'uilrun']rrJsirtuuu

Cache lvlemory:rulu:vfru (Leve|.) rdurriuhirioun'jr t3 N4g

10.1.3 fivrirunrrudruan (RANI) rfior eCC Oon+ r,riadn'ir hirioun'ir to cg

to.t.4 afiuaqunr:ritru nnD lilrioan'ir nno 0, 1, 5

10.1.5 lr'vuluo-trrudrdorya tu-o SCSI vio sRs v6o SATA vrtr'nrrruir:outririoun'jr
10,000 :ou siourfi flu1nn?l:Jntririoun'jr t rg vto tfiq Sotid State Drive v:'oo'n'ir flu1qn?1ilE

hirioun'ir 480 GB s)'ru'ruhifioun'ir 2 rariru

10.1.6 u'torutJourt'o:vuuunioci'ru (Network lnterface) ttuu 1O/tOO/1000 Base-T

viodndr sr'rurulilfioan'ir z tior

L0.1.7 fi Power Supply uuu Redundant uto Hot Swap siruru Z vuta
t0.2 unior;ir:ortyl (UPS) sr'ru:u t rnior :rnrrntora a 32,OOO uru rflurQu 32,000 urvr

1,0.2.1firira-rtv'{flrfl1oon (output) tririoun'jr 3 kVA (2,700 Watts) - fitjx u:reiulvnlflr

I n put (VAC) Lufrou22O + / -tOo/o

/z?
)(,ff^"
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1.0.2.2 fi tix u:.r oiulv{fl r o utput (vAC) tilur n n'i r 220 + / -5o/o

r0.2.3 aur:nrfr:orlv{flrd Futl. Load td'tririoun'ir s urfi

ro.a r1'e{rra:-r:t'ofilrniornorfirrnoiuavqrJn:ni ruuufi z :rnrfrrav 22,ooo urvr ufluriu 22,000 urvt

10.3.1. rfluo{ nack tlo rurq 19 fir 42U leufirrrun{rqlilrioan'ir 60 rqummgr: nrrrdn

tririo a n'ir 1 1 0 rclufi uLisn uo rur'.rrqttririo u n'ir 200 t,uufi urm :
L o .3 .2 zu 6 n o r n ru 5 n urai u rn 6 o u fr'r n v f; uu u t u rir u

1.0.3.3 fi tiorrf; uutv{tririoun'ir 1 2 dor

1.0 .3 . 4 fi r,r'o al aita iu : vu r u Rr r tL iou tririo u n'i t 2 ilt
1 0.4 rl or l' ror' u n ou rr o i rm olv'l tu o io ov"l m^ q vr io u fi 1 u PATCH CORD FIBER g / L25 Stu-SX

ST-SC qiruru 2 tn :1n1florav 7,000 urvr tfluriu 14,000 u'rvt

tO.S t"oTrJ:un:l Window Server 2022 Standard 16 Core CSP i1n1tflau 43,200 utvt

r{Juutu 43,200 r1v1

t1. r.iuauo:rnroloruaornr:rruJEuurfiuunrua-nrgruvfirr,tTivrurdurirraun tuasnrua-nrgruvfiuirlvrrauoutq
, t' t u a i ^a t

?\:orrl.rivu?'rFr:{nuunrtalaonilu:levrrauoriolrrloul4rtn6 otvrururirfi'utuuriavdo"l#rTquou
q

12. zv uvnar nr:drr ou n r ulu 1 50 iu riu fr'o or niuaruulufr'rytgldrol o


