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"l!B'Ub"ll~"l!e:HI.:JTW (Term of Reference : TOR) 
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~vn1'V1EJ1~Vb'V1R 1u b!;l~11"U~.:~Rm11'W'W1 

n1 1 ~ ~ 'U 1 '1J 'El '~ b f'1 1 ~ :o n ~ bb (;'! ::: e:JI'l6'11 '1-1 n 1 1 :w 1 'U 1 ::: ti1 u 1 (;'! n :iJ n1 1 b tJ ~ tJ u bb tJ (;'! '11'1 (;'! 'El ~ b 1 (;'! 1 ~ 1 n 
"' ' 

r111:Wtl11'1-1U1'VI1'1 b 'VIA 1 'U 1f~V fl1'l~~~'El~'El6'11'l bbfl:::fl1'lA:W'U1A:W'IJ'U~'I~~~'\.J1e:J~1'1'l1~b 11 ~'le..m 1 ~bfl~ fl1'l 

'1J tJ 1 tJ ~ Tvn 'I bf'l 'l~:on ~ n1 1 bbfl fib tJ ~ tJ u-ir e:J:W fl'1i11!:11 1 n1 1 bbfl fib tl~ tJ'U ~'U r1'1 bbfl::: fl1'l bbfl fib tl~ tJ'Ul~'Uli'l'l:W 
"' ~ 

'l:::WJ1'1U'l::: b 'VIf'\~1'1 1 vh 1fl fl m::: bb6'1 fll'l btl~ tJ'\.J bb Ufi'I'1Je:J'I1fl fibbfi:::'W~ ~fl'l'l:U fl1'l'U~1.nA~ btl~ tJ'Ubb Ufl'l1 tJ biJ'U 

iJ ~~tJ ~ 1fl ru1 'U n1 1 n1t.1u ~ 1 ~ tJVi f'lu bbfl::: tJ'VIlif'11!:11'111 u n1 1~ \1lJ u 1tl 1::: b 'VI f'1 ~'~ bb~ fl:::'ll'l::: b 'VI f'1 ~ 1'1 fi:iJ n1 1 
v ' 

bl'l1tJ:W'W~e:J:w1 '\.J fl1'lU 1u1~m'1f'1u bbfl::: tJ'VIlif'\11:11'11 fll 'l~~'\.J1 'EJI'l6'11 'l-1fl'l 'l:W1 ~1:1 'El~ A~ 'El'l n'U'U~'U'VI ~1'1 '1 ~ 
' ' I 

b tl~tJ'Ubb tlfl'l1 tJ ti1-:JtTutl1::: b 'VIf'11 'VItJfll'ln1'1-1'W~1~m1f'1u bbfl::: tJ'VIlif'11!:11'1TI '\.Jfll'l~~u1tl'l:::b 'VIf'1~1tJ 1:u b~fl'll'l:::b'VIf'l 
' 

1 'VItJ <t.o 1~tJn1'1-1'\.J~ 1 ~:iJm'ltl1u bU~tJ'\.J 1A'l'li:1~l'lbf'1'l~:on~~1fib~:W~oU'UbA~e:J'\.J~1tJfll'l~~'\.Jl tl'i:::~'VI5m-w 1 '\.J 
"' 

fl1'l~~l'l.fi1A~I'li:11'1-1fl'l'l:W 1tl~bf'1'l~)ifl~~o()ubA~'El'\.J~1tJb'VIA 1 '\.J 1f~Vbbfi:::'Ui'l'lm'l:w (Innovation Drive Economy 

) 1~tJ~EJ'IoU'UbA~B'U1~bn~n1'lbU~tJ'\.JbbUfi'I1'W m iJ~~~1flru 1~bbn <9l) btl~tJ'\.J~1flfl1'l~~l'l~'\.JA11.nA.tlrusv11tJ ~ 
v ~ 

~ur11b:U.:Jui'l'lm'l:w 

lv) bU~tJ'\.J~1fl fll'loU'U bA~e:J'\.JU'l:::b 'VIf'1~1tJ.fi1Af.ll'li:11'1-1fl'l'l:W 1 tl~ fll'loU'U bA~'El'\.J~1tJb 'VIA 1 '\.J 1fl v r111:WA~!:1~1'1!:1'l'lA ' ~ 

bbfi:::'Ui'l'lm'l:u m) btl~tJ'\.J~1flfll'lbU'\.J.fi1Afl1'l~~l'l~'\.JA11tl~m'lbU'\.J.fi1A'U~fl1'l:l.llfi~'\.J 1~miiu~ <9lo n~:u 
~ ' 

e:JI'l!:11'1-1fl'l'l:Wti1-:J'ltl~ (9) ' ~ 
)! 1;_ 5 ~~:\ · ti"'\,t ;t' l 
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'lU~ CO> fi~:We:JI'li:11'1-1fl'l'l:U 1uFirst S-Curve bbfl::: NewS-Curve <9lo fi~:We:JI'li:11'1-1fl'l'l:W 
'U q q 'I q 
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/ 

t'LI:W ~fu ,(bi1W t'-Gil.l.liA. 1 11.~~L~~L~G~611 flJ\.~m t~M. 11 ~ t-:11 l.lLU ~~ fl.~I1L~~ 11.1t1.L~ t-~6\~LU t'l~IA.~W 

~L U L ~~~11.111\k~n,~ (} 1 ~.SI1LlM.LUrbG U ~.Sfl.~t'Gil.11.Lt-~,(bgfl..SLU t!t-:111.(!1 ~.Sfl..S LU ~11'l U1 11.L~ftl~~11.Q 1 UL~t-G~ 1 

f\ 

.SLU~~U~1t-L~It1.~spGftlLCnl5 

~Lt!~t!l1~t!l..ll..lh.n.Q1ftl G)'l..l5 

~LI1Jt1.(jUI1L~lJ~UtLk'!I1Ll6111 ®'l..l5 
"' 

O')) 11UU!t1.L~~GI..ILU't-Gil.11.Lt-Eot.SLUG~I1G}M.~t!11M.Lll'giA.~~.Sfl.~~n.l..lt-~L~t-L}k'!G~1 l..l5'G) 

11.SW~l11.~t!11 6\.S.Sk'!t-L.S~ 
"' , " 

f\ • 

~~11Lll..l ~t!1 11.16\IA. Wl~11.G~611rb]Jo.SLUF!fl.l 11UU!t1.Lk'!~G~l~l.liA. 1~.Sfl.I1.G~611rb]o.SLUUL~L11.~~G~1 G)'G) 

l.liA.1~.Sfl.LI1.~~.SLU11.1JIA.~t!U~t!1111.f':l11~fl.\ saU!Ljl jO l<3UJ<3lUI ~t!111.1611A.1L_r,G~1 ®'G) 

l!!lt-~::.sfl.u~t 't§! 
, "' 

M.~LGG~~,(bgfl.U,tbWll.l~~~f':l11.~1*~11.~~1.SLU1e!t'k'!~.Sfl.~~_t-11L~t-.S~ 

11.61UiAn.t:.~rb.S61~~1 11.,(b~~Q11.Q 1~~t!1 11.16\IA. 111. t~,(bgfl.U ftG~t-t!~l Lgu~U,tbj(l. t G~ 1 L~tA l 11.SWll.l~LQ.~Lil.L~ W~l1'l,C\. 

}~~LI.li1.SWll.l~.S~~U~It1.11. t~,(bgfl.~t!11~gb1A.n.G~.SLU11.J..H G~ 1 ~Lil.~11.lF!11.1. 11~1 11~ 1 G~ 1~ru_vtL.~G£;~]lGil.t-~ I I I I f'& 

f\ • 

LQ.~Lil.L~ ~~11'l,(b}~~LI.li1UUll.l~.S~~U~It1.Lgu~U,tb11.~t'~ L.t!L.~t!11 ~J!~Gt!fl.I1Lll..l t-~1n.,(bi1Lll..l 11.SW!t1.Lk'!~G 

.s~gu1.SLU11.L~ t'X\> ~Lt!lt1.~M.11t-LpG11.Lt-EoU6U~~.Sfl.LI1L_r,.SLU~~ (l'v': +uaama+Ui)eP!j!ll\f) ~g~~.Sfl.Lfufu(:!. 
" . • f\ f\ 

~t!1 11.16\IA. 1~LM.n1~~1 ~~~M~~11.G~611Uk'!G~~W fl.GI1.L~t-~l~ 1 11Lll..lt!I1G~t-F!rbk~t!1 11.16\IA. Wl~rbGU~.Sfl. 
t. n. b .. 

lA. (UoqeJaUa') ljl~) ~ IA.I..I ~ t!IA.~~.SL~G k'!U U k'! t-11t-t! L U t-lls (UOqeJaUa') ljl)"J) )) lA. 1..1 ~ t!IA. ~ ~ ~ L k'! G k'!UU F' F' rb "='~ f' I I f1) 0 f' F rb "='"=' F"' 
• f\ 

G~ 11.,Cl.MQ11.L~GEo1.~_0.M.Jf.SIA.1~t!111.1611A.1 n.p.1 t-LpGl~U~ l~ 1~l.St-LpG~t!1 11.1611A.1n.L~~~pwt:.LV.SLU~~t!1 11.1611A.1 
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n.,ttt-~ 11.Q1Lit1.fu(:!.,t,J11 11.Q1L~ 11.Q1~~~ (UO-SpUeH) M.~LGG~~,C\.gfl.U,ttW~I1'l,(b~~I':I.SLUrt~k'!1t'F!~~1 (Al!SJ<3/\!Un 
" ' 

)eUO!SS<3j0Jd) M.~LGG~~,(bgfl.U,tb~~L~IA.~Lit1.11 11.Q 1 .SLU~fl.l L~ 1t-~~LU G~l.liA. 1 ~.Sfl.L11.~~UU11. t}Wk'!LI.lQIA.~ 

rb,Vt-G~I..I~G~J(I. t~~L~IA.~Lit1.11L11.~~.SLU}Wk'!LI.lQIA.~t-~ L11.11.L~t!l..lt-11Q.L.S~ t!1 11.16\IA. 1 ~~L~IA.~Lit1.11~l~ 



m.ct hJ b ut~u l"'l"'rt~'~ t~n'j~'LJ~v 1 TI t~U' ru:V'j1 t.J~v e:fvl-:J'I1'U bbrt ~ 1~ bb~'~ b it.Jt~~v 1 ~b ut~e:!vl-:J'I1'U'V v '~ 
q '\J , ct./ '\1 'V 

VIUlt.J'I1'U'V v-:J.Y\5 1 'U 'j~'LJ'U bl"' ~v'lh t.J?J1'j?J'U b Vli"1'V rJ'I n 'j:l.JU n1:Vnrt1'1 ~'~ 'j'J:W ~'ID ~'UI"'I"' rt~e:fvl-:J'I 1'U b U'U~'U~l'U 
~ Q~ q 'U q 

e:f~~?Jf11'j f)'j'j:l.Jf11'je:f~~?Jf11'j e:fu~VI1'j e:fiJe.J1'UTil1 'Uf11'j~1biJ'U'I1'U 1 'Ufi~f11'j'lJrJ'IiJ~'UI"'I"'fl,r'U~lt.J 
'U 'U 'V 'V , 

m. ';:) lJI"' ru?J:wu~ bbfl~ hJ il~ m~ru~ ~1J'I~1:W\?11:W~ l"'ru~ f) 'j'j:l.J f) 1'j'U Lt.J'U1 tJ f11'j~I?J~rJ ~1?1~1'1 bbfl~ f11'j'LJ ~VI1'j 
' 

~?il?lmi"'.YI5n1VI'UI?l1 'U'j1'1Jn~~1'Ub un~1 
' "' ' 

m.b'li b U'U'U 1"11"1 fl l)'j'j:l.J 1?11VI~ vD ~'U 1"11"1 fl e:lil rJ 1:VV'I'V1 t.J ~ ?11?1~'\.h~ m 1?1 'j1fl1~ rJ ~l t.J15th~ m m11"11 
.. , '\J q 

..::::.. ~ ..::::.. 6'cu • 

mrt f1VJ'jrJ'U f1?il?l'lf1ml 

m. c.:; h J b U'Ue:fiJ e.Jfl'lh ~ Lt.J'IJU ~l:W tl'U tl'U e:J~'U.rr rJ b?i'U 1J'j1 t.J ~ 'U~ b .rr1 ~'U.rr rJ b?i'U rJ 1 ~bb tl :W VI 1lV1 t.J 1~ t.J 
~ ~ 

bVli"'L t1 1rtEh1'1J:W'II"'rtGi'1t~'U1 ru l't~tb~m1"1tb~ m~?J'j11"11€ib~nVl'jvDn~ Vl~v hJb ut~e:lm~vi1m'jeJ'Ub ut~m'j 
~ 

i~?J'Vl1'1f11'jbb ~'~it~v ~ 1'~ b tlt~u'j'j:l.J 1 'Uf11'jth~ m~?J 'j11"11~ b~ f)VJ'jvDm1l"'~'~d 

m.~ 1lJ b U'Um~.Yu brJ f)~VlBVI~rJI"'l1:W~:W tl'U ~'11)1~'\..)f\ b?iTI 1lJt.JrJ:W~'UI"11rt1 V1 tJ b l'Ubb~.YI5'U1fl'VrJ'I e:r~'U 
'\J .. ~ ~ '\J 

-rrm?i'U e.J 1~ilrhi'l1 ~?if!~ b e.J n~VJBI"'l1:W ~:Wtl'U b ~'U';h,!'U 
' 

m. C9lo e:J~ 'U.rr eJ b?i'U eJ ~ rJ 'I fl 'I V1 ~ b u t.J'U 1 'U 'j~ 'U'U ~ 1?1 ~ eJ ~~ ~ 1 'l.flli"'.Y 15~ l t.J ~ b~ f1 Vl 'j eJ D f1 ~ (E lectronic 
~ "' 

Government Procurement : e - GP) 'Ve.J'Im:Wuqj:Vf1rt1'1 

d ~ d ~ ~ 

cr, ';i1EI61::: brJ Ell?l 'IJ rJ'U b 'IJ (91 'IJ eJ 'I '11'UVI';ieJ ';i1 Elii'l::: bel Ell?l ~ N6lf1 ~ru::: b~'W 1::: '1JeJ 'I'W6'1 (91 . ' 

cr.CP> 'IJ(91tln~'Ub(91eJib'u(91eJeJ'VJ~.:~~ ~1'U1'U CP> ';i :::uu '\.J';i:::neJU~1EJ • 
cr. (9). (9) 'lll?ltli)u~ f11 'jVJI?Jfl rJ'!Vll?l?ieJ'U~1'U~'U bl'le.J~ b {j l'lrJrJyj5-:J~ 

cr.@. tv '1J~?JU'j~:wJfle.Jrti.1'ruru1ru~~Vi'rtbb'U'U b~t.Jrt1 VlJJV'I~e.J:W'Ue.J~I?l ' ~ ~ 

b~e.J:w~e.J~1VI.Yum'j~e.J?i1'j.rre.J:wrt1 ~?11t.Jn1~'1~1 
~ 

cr.C9l.m ~bnue.Jtlmru 
~ ' 

cr.C9l .cr '1JI'!'j~'LJ'U~mb?il'l'le.Jflf11'j'l.J'j'jt.J1t.J 
' 

cr.C9l.<t '1JI'i'j~'LJ'U m~~1t.Ji.1ruru1ru bl"'~rJ~1t.J 1 ~?11t.J ' ~ ~ 

cr.C9l. n '1JI'Im~~1m~t.J-:Jm'jt.J1t.J 
' 

"' ')nt i/ 11 d 

ct.C9l .b'li '1JI'Ibl'l~V'I'jrJ:Wbf111J 
' 

cr. (9). ~ bl"'~rJ'Ill'li.1't1J t1J1 rum-:J1 yj~1 bbrt ~~ b~ f1Vl'jrJD n~'V'U11'1 b~ n 

"'ii'1'U'J'U (9)0 '1JI?l 
' 

"'ii'1'U1'U (9)0 '11~'~ 

"'ii'1'U1'U cr '1JI'I 
' 

"'ii'1'U1'U tv 'IJ\11 
' 

"'ii'1'U'J'U m 'IJ\11 
' 

"'ii'1'Ul'U (9) 'IJ\11 
' 

"'ii'1'Ul'U (9)0 '11~'~ 

"'ii'1'Ul'U m '1JI'I 
' 
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CS:. GJ.Gl "UWIUDU~ n1'i"'VlWI6'teJ~'VlWI6'1eJU~'huB'Ub~eJ1dJI91eJeJvJ5~ 6'i ~1'W1'W G>o "UWI 'i"1£.16't::b~£JWI~'Jbtl 
' :<.J ' 

(9). 'i"v'l1'urn~1i-nu1u'i"::uut.J5lliirm Windows 1~Vl~B~J.nmd1 

tv. bU'W"UI'l'Vll'l6'teJ'I~:iJbl"'~eJ'I:iJBi'W~bb6'1::1.J'i"::m6'tt:·mmnrr;h tv 'llUI'l 
' 

rn. ~TI.J1'i"tl1 -81 U'i"llmll 1 unTm~t'l'le.Jf1'1Jv'lfl1'i"ll'l1~ 

~- 611:l.ll'i"m~vw>iv~eJ611'i"ivll6'1~1'W611tJ USB M 
" 

cr. 'i"v'l1'unTH~vlll'lmYiB1u~.:~iBll6'tbb uu 11rm.J 
" 

b. 'i"B'11'Uf11'i"l~ti'Whblbn'i"ll~'"W Python 

m~ . lJ"'lB'V'Jiiln1"'il16'ttJ\If11'i"vl1\11'U'VB'I1'1"'il'i" 1 vh~h ~'i"B'11um'i"v11.:~1'U~1'Ull'U'U'i"11 l"'lB1 u6't:: 

'i"B'11u m 1 l~ti'U fl1'i"~B'U ll 'U'UBB'U 16'tu1~ 

~- ~1'U Processor and FPGA iJ FPGA 'llUI'l Xilinx Z-miolvo Vl~tl~fll1 lJI"'11:Wl~11'Uf11'i" 

1.J'i"::ll16'te.J6't hJii'Bt~n11 bbmJ MHz lJbbn'U61'1Vl-rum'i"U'i"::m6'te.J6't hiii'Bt~n11 tv bbn'U'Vl;;rn 

c;;<;. lJ'VlthtJI"'11ll"'il1'1lUI'l Nonvolatile 1:WutJtJnl1 (9) GB 

C9lo. ilwt..btJI"'d1ll"'il1'1lUI'l DDR rn 1:1.iu€ltJfll1 ctC9llv MB, 1"111ll~~'IJ'IJ1ru'U1Wm1:WutJtJnl1 

<trnrn MHz ll6't::lJ Data bus width '1J'U1t'l C9lb U'Vl Vl~tl~fll1 
V o<:!l I ~ Q. 4' 

C91C9l. 'i"tl\l'i"'Uf11'i"l'1ltllll?iell'UI?Ibd'i"l"'ll'U'U C9loBase-T, C9looBase-TX, and C9looBase-T 

Ethernet 

(9)\v. 'i"tl'l-ruml?l'i"~1'Ufl1'i"l~B:wl'itJ IEEE ~ohrn :iJBI?I'i"11'Um'i"-r'U~'IiBll6't C9loMbps, 
.... 'U 

C9looMbps, C9loooMbps auto-negotiated 

C9lbn. 'i"€l'I1''Ull11?1'i"]1'Ufl1'i"l~€llll'i€l IEEE ~olv.C91C91 a/b/g/n 

(9)~ . 'i"m-rum'i"~tJ611'i"Jl1tJ1~m1ll~ tv.~ GHz/ct GHz ll6't::il Channel width 1:WueJtJnl1 

lvo MHz 

C9lct. il'liB\161'1Vl-rul~tJ:wl'im611€l1f111"1Jl1tJ'U€ln €l~1\IU€ltJ (9) "'ilt'l 
' 

C9lb. 'i"B'I1'Ufl1'i"l~€l:wl'ivnul611€l1fl11"1'1lUI'l External dual-band RP-SMA male 

Omnidirectional dipole Vl~€l~fll1 

C9lmi. lJ'i"::'U'UI"'11lJU6'ttJI'lii'tJ61'1Vl-ru Client mode ll'U'U WPA, WPA\v, WPA\v-Enterprise 

C9l~ . lJ'i"::uu1m~11"111:WU6'ttlt'lJltJ61'1Vl-ru Access Point mode ll'U'U WPA\v-Personal 

(9)c;;t;. il'liB'I1U~'IJ'IJ1rutJ'U1~Bn1:WuBtJn11 C9lb '1iB'I~'IJ'IJ1ru iln"'l~iu1:Wiie-mn11 C9lb il'Vl :n 

Bl?l'i"1f11'i"~:W~'IJ'IJ1ru1:W~1nl1 (9) MS/s -ru~qJqJ1ruli11~fi'l ±C9loV, ±<tV, ±lvV, ±C91V lJ1"111ll~1'U'Vl1'U~'U~1?11:W 

U€ltlnl1 C91GQ lJ'i"::U'UUB'In'U ll 'i"'IIK'U 1 'V'Jbn'U (Over Voltage Protection) 

tvo. il~1'U~~1\I~qJqJ1ruBu1~Bn illB1ii~~?J1:1.iiiBt~n11 ~ '1iB'~~qJqJ1ru iln"'l~iu 1:Wii'Bt~n11 

C9lb U'Vl '1J'U 1 t'l'V€l'l~qj'IJ1rubmii~l?l ± C9lo V Vl~tl~fll1 Update Rate ~'l~l'l1:W~1fll1 C9l.b MS/s il Slew rate 1:W 

~1fll1 ~.lv V/us lJI"'d1lJ~1'U'Vl1'Ul€l1 ii'I"'1?11:Wln'U o.ctQ 
' 

lvC91. lJ~'U'I"'I?I/ltJ1ii'l"'l?lll 'U'U~~I?I€l6't"'iJ1'Ud'U 1:1.iiftJtJfll1 ~o 'liB 'I 
' ' 

.. IYYli "~'11€1 .... ....... T ........ ..... .... .. U'i::li'l'Um'i:wm'i "~~€1 ...... ..... #. .......... ..... n'l'il.Jn1'i "~~€1 ....... ~c: r. .~ ...... ........ n'l'il.Jn1'i rt 



tvlv. ":iB'I1'Un1":i~B?ll'ioUmJ~bb'U'U'1Jb~CJ~ 1~t~1-lfh.h bl'lfl'€1~ SPI bb~t ltvC V1~m.nnn1l 
" 

tvm. iJ Trigger bb 'U'U L VlTL 

tv<S::. iJ Logic Analyzer/Pattern Generator ~l'U1'W1lJU'€JCJflll C9lb 'li'€1'1 

lvct. il'll~'YI ~~ '€1'1'1-1~ n bU'W'Il~'YI ~~B'Ivi:iJ bfl~B'Ii1B1 ~ b?l:iJB'U 1 'U bfl~'€1'1~'1-d Oscilloscope, 

Function Generator, Power Supply, Digital Multimeter, Bode analyzer, Arbitrary waveform generator, 

Logic Analyzer/Pattern Generator 1Vffl":i'Ufi'1'WbU'Umh'IU'€JCJ 

tvb. ?lllll":it1~€l?llCJl~~tlJtlJltu"illfl Oscilloscope '1-1~'€1 Digital Multimeter lu1~~tlJtlJ1ru 

H1 
tvb'll. mm":it1t1e:J~b'I.J~CJ'Uue:J4~~m'~"il":i~l'Uu'U'll~'YI~~m1~ bb~t?l1:WTm1-tli4'1ni'Wbfl~B'~iJB1~ 

' 
b?llJB'U 1~'U'Uvl1'UB4~ 

tv~. llbbV1~'1~lCJ 1 'tJ C9lct'V ?ll:i.Jl":it1~1CJn":itbb?lbmii'V'll'l?l'l?l~ 1~lJ~lflll <too mA 
' " ' 

tvG;\. i1ml'l":i.J1l'UI"ldl:WU~B~nCJvibU'Wvit~B:W1u b'li'W IEC bC9loC9lo-C9l, UL bC9loC9lo-(9) l-1~€l 

EN bC9loC9lo-(9) b~'U€l~1'1Ue:JCJ 

mo. m U":ibbn":i:W~l'I-11'Ulbfl":ilt~bb~t'\.J":itmm.m bU'U'll~'YI~~B'Ivii1BB?l'8~ 1~?111"1'\.J tv bb'll'Ubb'U~ 
' 

i1~lbb'U'Ul~'YI1lJue:JCJflll <to MHz i1 Logic Analyzer/Pattern Analyzer ~1'U1'W1lJU'€JCJflll C9lb -de:J'I Bl'l":i1n1":i 

~:W~tljqjltu1lJ~lfll1 C9loo Ms/s :iJvl'dlbfl'ilt~ ~:W~bb~'W"Ii 1'W~l'Ufl1l:W~ C9lHZ ~'I C9lct'M Hz ~1'Ufl11:W~l'U'Yil'U 

1'W'1i1'1 <to~ ~'lctoM~. ~l'UI"l'dl:W~ ctopF ii'l ctoouF, ~l'UI"ldl:Wb'I-1~CJ1Ul C9loUH ii'l C9loomH :iJIPi''dlbl"l":ilt~ 

B'\.Jmru?le:J'I'lJle:Je:JnmbU'W11~iibl'l"il bb~tmtbb?l1~CJb~iibl'l"ile:JCJ'1'W'1i1'1 ± C9lo v bb~tmtbb?le:JCJ'1'W'1i1'1 ±momA i11Pi'1 
' " " 
lbfl":i1t~e:J'\.Jmru?l1:W'IJ1 1~~1'YI":i1'W'Bml'le:J4 NPN bb~t PNP b~'U€l~l'IU€lCJ ?ll:i.Jl":it1~lCJbb":i'I~'W1Vf'lJ11"l€lm~ml'lB4 

' 
1" « • 

?l'l?l~ ±C9lo V bb~~mtbb?l V1'1Jlfle:Jmr;1mi'!B":i?l'l?l~ ±momA 
\1 q \J q 

mC9l. ?l1:i.Jl'it1l~bb":i''vl'W1'I'Jmtbb?ll'l":i'l DC Voltage Hll'W'1i1'1 <tomV ii'l <toV V1~€l~fll1 

?l1:W1":it1l~bb":i'lvl'W1'I'Jmtbb?l?l~'U AC Voltage 1~'W'1i1'1 <tomV RMS ii'l moV RMS V1~€l~flll 

mtv. :iJVl'lni'Wb"il'Wb'Um ":ibl'le:J4 ?l1m":it1vi"ilt'\.J1u 1~"illn1 '\.J":ibbm:w 1~t~:iJ bb l-1~'~~ltJ~BBnm"ilt bU'W 

~tljqjlru sine, triangle, square wave ~1'UI"l11:W~ (square and triangle) C9lMHz V1~€l~flll ~l'Uf\11:!.1~ (sine) 

lv.<tMHz V1~€l~flll ~l'Ufl'dl:W~ (triangle) <tMHz V1~€l~flll Amplitude C9loV V1~'€l~flll 

mm. iJ'l!~'YI~r;1'€l'l~l'U?l:W'€l'lfl(;1~'1vlTJ1:wtl'Ub"ll'Ub"ll'€l4 1"\tu?l:W,j~~'l;t 
' ' 

mm.C9l ":iB'I1'Ufll'i'vll'I1'U":i1:Wfl'€l'U 1 'YI":imr;1B41~ 

mm.lv BU fl ":iW b "ll'U b"IJB4~l'I-11'UU":itfl'€l'U n1":i'YI~r;1€l'l t1 fl~~~'l'€1 ~'U'U'U'€14~ b~CJ'd tl'U b ~'€11"\'dl:W 
' " " 

1 ., « 
?l~~'dfl 'Un1":i'YI~r;1€l'lbbr;1tn1":i"il~bfl'U 

mm.m ?ll:i.Jl":i t11'~ ~l mt bb?lvh 1~Jh m "ll'U b "lle:J4~1V11u1 ~ mt bb?l1 '!'Jvh 

mm.<S:: iJ"iJ'€1 b'll Segment ~1V11'Ubb?l ~'le·m 1~ 

mm.<t iJ Navigation Switch ~l'I-11'Ub~CJ'Uin1":if\1'U~:W~tljqjltubb'U'U€l'U1~'€lfl1~ 

mm.b ?l1:i.Jl":it1Vlln1":i'YI~r;1'€l'lyjbb?l~'le.Jr;1~1CJ Dot Matrix 1~ 

I _/.~ / 
d ~. d M . d ~ (' r fW' ~~'1Ja ............ r·· .............. :t.h~li1'Wn'l'il..ln1'i ~~'1Ja .... .. ...... ............... ....... m'il..ln11 ~~'1Ja .............. .. ................ .. m1l..ln11 cr 



bl1bl1.b'li iJ Controller 'lltJt'l Arduino MEGA!vctbo Vl~tl~f1l1 
" b11Q1.~ lJ~€1 TFT bb'U'UfKlJ~i.'f'U'\.J1t'l h~ UlVI~tl~f1l1 

Q1Q1.~ iJt~umrub~eJ~eJi.'fl'~ H?l1t.J~1'\.Jm1lJ~ tv.<S: GHz Vl~t1~n11 
' 

Q1Q1.<9lo 'i'iJ'l1unT~vhn'\.J~llJ lU'Jbbfl'ilJ"il1!;1eJ'lf1l'JVhnm'l~'J ( Multisim ) 1~ 

Q1Q1 .(9)(9) 'JeJ'l1Um'J'Yl1'l1'\.J~llJ lU'Jbbfl'ilJ Lab VIEW 1~ 

Q1b11.<9l'v iJ1u'l1'\.Jf1l'J'Vlt'l!;leJ-!IeJ~1'lUe:JtJ lvo 1u'l1'\.J 

Q1Q1 .(9) Q1 lJ'1lt'lB'\.Jbl?leJ1b'VJ?f LabVIEW 'Yl1VIU1~1~~'l.Q' 
' 
Q1Q1 .<9JQ1 .<9J e:J'\.J1~e:Jf1B'\.J'l'j'Vl (Analog Input) 

Q1Q1.<9lQ1 .<9l.<9l 'Je:J'l-rum'J'Yl1'l1'\.J ADC bb'U'U <9lb bit 

Q1Q1.<9lQ1.<9l.'v iJ~1 MAXIMUM SAMPLING RATE lvooKS/s 

bl1bT1 .<9lbl1.<9l.bl1 lJt.ll'\..1 Analog input ~ + -<9loV, + - '®V Vl~e:J~f1l1 

Q1Q1.<9JQ1.<9l.<S: iJ'IieJ.:JG'i'1VI-ruG'i'1VI-rmeJ'l-rum'Jibfi'J1~~ Microphone 

Q1Q1.<9lb11.'® eJ'\.J1~e:JmmVi'l'j'Vl (Digital Input) 

bTlbl1 .<9l b11 .'®.<9l iJ Resolution 'lJ'\..111'1 <9lb bits Vl~e:J~f1l1 

bTlbl1.<9lb11 .'®.'® iJ Impedance ~1'\.J Analog <9l Ohm 

Q1Q1.<9lb11.hb11 iJ Impedance ~1'\.J Audio <9l'®o Ohm 

bl1bl1.<9lb11.h<S: iJ~1 Timing resolution Vi <9lonS Vl~e:J~f1l1 

Q1Q1 .<9J Q1 .Q1 Digital 1/0 

" 
Q1Q1.<9JQ1.Q1.<9l 'Je.J'l-rum'J'Y11'l1'\.JVl'lbb'U'U Input bb!;l~ Output 

bl1Q1 .<9J Q1.b11.'® 'JeJ'l-r'U~1fll1lJ~1'\.J'Vl1'\.J b'llct k Ohm 

Q1Q1.<9JQ1.Q1.Q1 i1~1Logic Level ct V bb'U'U LVTTL Input ,b11.b11V bb'U'U 

LVTTL 

Q1Q1.(9)Q1.Q1.(( i.'f1lJ1'Jfl'Yl1'l1'U1~ ~ DIO Vl~e:J~f1l1 

bl1Q1 .<9JQ1.bl1.ct iJ~1 V IHmin '® V 

Q1Q1.<9JQ1.bl1 .b iJ~1 V IHmax o.~ V 

Q1Q1.<9lbl1 .ct Voltage Measurement 

bl1bl1.<9lbl1 .ct.<9l 'Je:J'l-rut.h'Ult'l DC Vi '®oomV,'®V,'®oV,boV Vl~e:J~n11 

bl1bl1.<9lbl1 .ct.'® 'Je:J'l-r'U~1'\.Jlt'l AC Vi '®oomVrms,'® Vrms, '®oVrms 

Vl~e:J~f111 

Q1Q1.<9lbl1.ct Current Measurement 

Q1bT1.<9lbl1.ct.<9l 'Je.J'l-rut.h'Ult'l DC Vi '®omA,'®oomA,<9lA Vl~e:J~f111 

Q1Q1.<9lbl1.ct.'® 1e:J'l-r'U~1'\.Jlt'l AC Vi '®omArms, '®oo mArms, <9lArms 

Vl~e:J~f1l1 

~~~€) ... ... . .... rorl ................ th:;611.Jn'l'l:Un1'l 
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bTlbT1.<9lbTl.~ Resistance Measurement 'HJ.:~-ru~TU1(;1VJ\voo,lvk,lvok,lvook 

Ohm 

bTlbT1.<9lbTl.b'li Diode Measurement ~€1.:~-ru~TLJ1'(;1VJ\vV 

bTlbT1.<9lbTl.~ Power Supplies 

bTlbT1.<9lbT1 . ~.<9l ~rh +<91~ Supply Output volta~e 

bTlbT1 . <9lbTl.~.lv ~ri1 -(9)~ Supply Output volta~e 

bTlbT1.<9lbTl.~.bTl ~ri1 Maximum output current bTl\v mA vr1B~.:Jfl'll 

bTlbT1.<9lbTl.~ . co:: ~ri1 Maximum load capacitance CO::b'llo uF vr1B~.:Ifll1 

bTlbT1.<9lC0:: 'IJ(;!Vl(;lflmm~1-ifnt.d1:U'1J(;IB'l.Jb\?l€l{b'Wi.'l LabVIEW vhvru1~~-:~d 
' ' 

bTlbT1.<9lC0:: .<9l ~B.:~-rum~1-U'bb~.:J~'LJ1vh~1b~B1-if-:~1'LJ~ (9)\v-tvco:: VDC 

bTlbTl.@)~ . ~v ~fl11'\ll{;lf\€J.:i#i'1'LJ 1:u 1f'lf'l€l'LJ 1 Vl~fl bfl€ln#i' 

bTlbT1 . <9l~.lv.<9l 1-lif'l€1'\.J 1 Vl~flbflB1bbtJtJ Ardduino Me~alv<fbo vr1B~fll1 

bTlbT1 . <9l~ . lv . lv ~ Flash Memory tvc:r~ KB vr1B~fll1 

bTlbT1.<9l~ . lv.bTl ~VI'!..btJf'111:1.J".h1'LJfl1~tl~~mfle.Jfl ~KB vr'1€li.'l.:ifll1 
'U 

bTlbT1 . <9l~ . lv.~ ~ Analo~ Input "'il1'LJ1'\.J <91~ PIN vr'1€li.'l.:lfll1 
" 

bTlbTl.@)~.tv . c:r ~ Di~itall/0 ~€l.:~-rum~1-U'-:~1'\.JbbtJtJ Serial, PWM, SPI, 

TWI, EXTINTERRUPTS 

"' d bTlbT1 . <9lCO::.lv.~ :u Clock SPEED Vl <91~ MHz 

bTlbT1.<9l~.bTl ~fl1~Vl{;lfl€J.:ifl1~?i.:~oif€l:uflbbtJtJ RS\vbTllv 
" 

bTlbT1.<9l~.bT1.<9l ~€1.:~-ru Interface IC MAXbTl\vbTllvCSE 

bTlbTl.@)~.bTl.lv ~€1.:~-rum~b~B:u~mbuu DB~ 
V I iJ .d ~ 

bTlbT1.<9l~.bTl.bTl ~€l.:!~tlfl1~i.'I-:1'1J€ll;Jf1Vlf'111:1.Jb~1 lvc:to Kbps 

bTlbT1 . <9l~.~ ~fl1~Vl(;lfl€J.:ibbtltl DOTMATRIX 

bTlbT1.<9l~ . ~.(9) ~B.:~-rum~b~B:u~mbtJtJ bTl Pins 

bTlbT1 . <9lC0:: . ~ . lv ~ LED '1J'LJ1(;1 ~mm 

bTlbT1.<9l~.~.bTl ~ri1 Forward Current VltvomA vr1B~fll1 

bTlbT1.<9l~ . ~.~ ~ri1 Forward Volta~e VI Red tv.lvV, Green bTl.~, Blue 

bTl .~ 

" bTlbT1 . <9l~ . c:r ~~€l~:Ue:li.'1'1J'LJ1{;1 tv.~ D1 Resolution lv~o x bTl\vo I ~c:tc:tbTl~ 

color vr1B~fll1 

bTlbT1.<9l~.~ ~fl1~Vl(;lfl€J.:i~€li.'I1~Hi.'l1tJ bbtltl XBee ~olv.<9lc:t.~ 

bTlbT1.(9)~ . ~.<9l i.'I1:1.J1~(1?\.:Joif€ll;Jflbbtltl RF Vltvc:ro Kbps 

bTlbT1.<9l~.~ . lv i.'l1:1.l'lrl1VI'LJ(;lf'i1 API 111'1€1 AT 1#\ 
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I 



mm.®~.b.m 'Je}~-rurn'Jvhn'Wbb'IJ'IJ Direct Sequence Speed 

Spectrum 1~ 

mm.®~.b .~ 'J"El~-rurn'Jvhn'Wbb'IJ'IJ ®o bit 

mm .®~.b . <f 'J"El~-rub?fl"Ellfni"'"El~l~Um.J tv bb'IJ'IJ 

lv. 'J"El~-rurn':iVll~l'W~l:Wbthbbm:W LabVIEW 

m. ':i"El~-rurn':ivll~l'W'Um~uutli)tf~rn':i windows 1~ 

~. iJ FPGA 'lJU~ Xillinx VI~"EJ~nll Processor Cores bb'IJ'IJ tv Cores ?fl:l.ll':im"El~-ruAl1:Wb~l 

fn':ivll~l'WVi bbb'l! MHz VI~"EJ~nll 

<f. i'iwt.h'W!'ll1:W:51 bb'IJ'IJ Nonvolatile memory '1J'W1~ lv<fb MB bb6'1~ bb'IJ'IJ DORm memory 

'lJ'Wl~ <f®lv MB VI~"El~nll 

b . ':i"El~-rurn':i1-il~l'W1'Wmm~l'W IEEE ~olv . ®® b.g.n ':i"El~-rurn':i~"El?fl':i~l'W tv.~ GHz iJ 

d c!:!l .:::::.1 ' 

'lJ'Wl~ Channel width 'Vl lvo MHz Vl':i"El~nll 

b'l!. ':i"El~-rurn':ib~"EJ:WI'i"EJ-iJ"EJ:w6'11-il~l'W~lt.J USB lv.o 
" 

~. iJ Analog Input i'irh Sample rate <foo kS/s iJ Resolution 'lJ'Wl~ ®lv bits iJrn':i 

vl1~l'Wbb'IJ'U Overvoltage protection +- ®bV ':im-rurn':ib~"El:wl'imb'IJ'IJ MPX, MSP, Audio 

VI~"EJ~n11 

ci. iJ Digital 1/0 ':i"El~-rurn':ib~"EJ:wl'imb'IJ'IJ MPX, MSP iJ Logic Level 'lJ'Wl~ <fV 

®o. iJ Accelerometer iJ m Number of axes iJ Range +-~ g iJ Resolution 'lJ'Wl~ ®lv 

bits iJ Sample Rate ~ooS/s 

'UviVI b ~en.JI'imh'VI i'tJ n1'J~"El6'11'Joif eJ:W611 ~~1 EJ n1 ~'1~1 .., 

®~. ':i"El~-rurn':ib~"El:WI'i"EJ1-if~l'W~l:l.lfl'IJ 1tJ':i11'1A"El6'1 SPI 

®<f. iJ Tx/Rx front-ends High frequency 

®b. iJ Tx/Rx front-ends low frequency 

®b'l! . ':i"El~-rurn':i1-il~l'W~l:wnubb':i~#l'W1yjvh &Voc 

(9)~ . iJn1~~~~ (Output Power) hh~Bt.Jnll lvm dBm 

~~~eJ .. .... .... ~ ....... ......... '\.J'i~oTt.Jn'i'i:WflTi ~~~v ......... £ ................ fl'i'i:Wfl1'i ~~~eJ ... ~~:. .S: ...... .. ........ fl'i'i:Wfl1'i ~ 



lvo. lJb?l1€J1n11"l.f11V'ltt!n 

lvC9l. iJ':l~V~~.:~-ilB~G'l~Tub~'lJ'V11-:J~th11"1'l 1 n~.:~nV1'1J11-:J (Line of Sight) ~.:~~VI hl~Bvn-J1 C9lrt 

i'i1G'lb~l?l':i 

lvlv. 1~1'Um':l1'U':lB.:Jml?l':i~1'1.Jfl11~tJG'ltJV1JlV EU VI~€J~n-J1 
"' 

lvbn. 1'UtJ':i~tl'lJ€1~1.:!~€JV C9l U 

tvco::. i11'U.:J1'1.JbbG'l~'IJV1b.Q€JVI1n1':ib~V'lJ1':i~'U'U?l~ B.:JnG'l~.:JI'i'1bbG'l~n1':i tl ':i~Vn~'Vl1.:!~1'lJ Internet 
' " , 

of Things bV1VlJ':i1VG'l~bBVV1~-:J.Q' 

lvCO::.C9l 'i{'lJ]1'1.Jn1':i~\9ll'lJ1bbG'l~n1':itl':i~~n~'Vl1.:!~1'lJ Internet of Things ~1V LabVIEW 

lvCO::.C9l.C9l n1':i'Vl V1G'l€J.:J Interrupt Timer External Pin 

lvCO::.C9l.lv n1':i'VlV1G'l€J.:J Bus Communication (RSlvblllv Vl~€1 RSCO::~rt) 

lvCO::.C9l .bll n1':i'VlV1G'l€J.:J Bus Communication I (llvC, SPI) 

lvCO::.C9l.CO:: n1':i'VlV1G'l€J.:J Bus Communication I (C9l-Wire) 

lvCO::.C9l.rf n1':i'VlV1G'l€J.:J Motor Controller 

... " lvCO::.C9l.b n1':i'VlV1G'le:J.:!n1':i?l€l?l1':iV11V TCP/IP 

lvCO::.C9l .!lll n1':i~.:!~1'lJ-iJ€l~G'lbbG'l~bb?lV1-:Je.JG'1~1V JSON 
" 

b~l?l':i V1~B~n-J1 

tv. bfl':i.:~lii'v11'l1nbVI~nVILJ1hl~Bvn11 o .b iJG'l~b~l?l':i ~'lJ~tl'lJ?liJ~ 
" 

bTl . lJ bb~'lJ'U1'lJ b~ €J'lJ~1'lJVI~1vl1\11n bG'lVI~'U1'lJVi'UVI~€J n':i~\1 n 

co::. nG'lB'I.Jiil bU'lJ bG'lVI~~V1~.:!~1'lJ b'lJ'IJ€l.:!'VI~1'U1'1.JbUV11il 
" " 

(9). ':i~~'Ufi11~G'l~bBVV1 bU'I.Jfi11~G'l~bBVV1'1J€l.:!~€1JlTW (Resolution) bb'U'U Ultra HD co::K 

fi11~G'l~bBVV1.f11'W':i~~'U1:W~BVn11 bll~CO::o x lvC9lbo ~VI 
' 
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tv. ~e:Jm'WLbe:JflB~Yi1 (LED 1V) '1l'l.n~hiumJn11 b'llo D1 
Q'l. ?ll~l'H11€l~1'u~'1)'1jlrubb'U'U HDMI h1hJue:JCJf1ll Q1 'liv~ 

~. i1uss hJuvtJn'J1 tv '1iv~~i1f1'Jl~mm1111um1LL?t~~ 1'V'Ji:lm"W 1mv1tii' 

cr. ?tlm1m~e:J~Me:JB'UL\>m4LiJM1til 

b. i1'1ie:J~b~e:J~~e:J'We:J{\91 LAN bbfl~1e:J~1u WiFi 

b'll . i1LLvl'U'Jl~Lfl~e:J~ LED 1V LLuui1~m~e:JutJ1ufl'Jl~?t~1tilhiue:JCJn11 ®.bet L~m 
" 

~. ?llm11l'l.J1'm~lil'U n~/b~CJ 1til ®<t' e:J~f'll 'VI~e:J~f1l1 

G'! . i11~uu1u~'1J'1Jlrum"W~lf1fle:J~V1'JLMe:J1 'VI~e:J 1 'Vl1ilwvii1e:J~e:J bb uu H?llm ~mL?I~~e..Jfl~ 

~e:Jm"W1til 

®. ?llm111Vll~l'U~fl~'Ufl'Jl~~ h~ GHz bbfl~ ct GHz M 
h ?llm1t11-ff~l'U\91l~mM1]l'U IEEE ~oh®® a/b/g/n/ac/ax 

Q'l. ?llm1t1Vll~1'U1tii'm~m\911~l'U IEEE ~o\v.Q'l af (Power over Ethernet) 
"' 

~. i1'1iv~b~e:J~~e:J1~'U'Ubfl~e:J~lCJ Lb'U'U ®o/®oo/®ooo BASE-T, RJ-~<t Gigabit Ethernet 

Port ~l'U'J'U hiue:JCJnll (9) 'liv~ 

ct. i1L?tle:Jlf1lf'li1lCJ1'U Omni-Directional Antenna 

b. ?llm1m-ffl1'1X?t.ffe:J~flm~mM1~l'U WPA bbfl~ WPAlv 1~b'l]umh~Ue:JCJ " .. 
b'li. m!u?t'Y'Uf1l1Vll~l'U1'U;;lm'fru~ Mesh Networking mCJ1~mM1]1'UIEEE ~oh®®S 1~ 

~. i11'V'JLL?I~~?tmum1vh~1'U 

G'!. ?ll~l1me:J~1um1b~e:J~~e:J ~tJmru loT bbfl~ ~tJmrutJ1~b.fl'Vl AI edge computing 

C9lo . 1'utJ1~numh~ue:JCJ (9) tJ 

h ~e:Jf1~lb'W~'1l'Ul~ ®lv D1 ~ 1mh~ rh;;l~.rrm'J~ ~oW(rms) 
Q'l. i11J~tJ1'um1~1il~b~CJ~ Volume Master, Bass, Treble LLCJf1B?I1~ 

' 
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