
Yl Fl[ obeno.ad/ ?.osnd av4
?flu1a un1:011y,{vta

Fr. tuuljl 0.fla

Q.tJ0UUnU dooloo
oe'/ iln:lF]il l.edd6',

4tdrqvrr.tv
tso{ tJon?lxJoutFt:1vlrtj:vtra'rfiuonr:iuil:vmfior:ai irlror.trrnro.i,i.tu (Ton) 6'xd'on:JYruei'

t{ovlflao{x'ia:LcJutfloiFlluqilrr:?16'u#agryrruuluriluuoi0fl;0il12fl}rqatririoun.jr oe,/ LLi.l{

4 Y u t @ y_t-Av ,t -,1,[:uu 14't.tyufl?uaqnq/!:19illu:ut1uuil? LU

trf,,et"Y
Htfralilret'ru irttouttnto{{1u (ToR) {rrfioqnvroao{?{Q:r?JuLfloin?uniln:xe{'u#rUrU16uLrlru

uJul.J0inv,liolluzulltqlatririoun'jr os'i tLi,l.i ttavi't{ranal:l:yn?n:1nrr nYtfi to!

siru?u o 1,fi

eirEr iuur#unr:01fi?\il4 kiiu6'rra::wl:uil'')ru:ruqi'ru .iua{ylurilFrlri'rud rJ:ssirt]
{ul:utl1il iedde, s;ruru o l'tUfl'5 6o qnunao{?.ia:L6Uurq1oinrruqlm:ro{'ud'ryrgt{urrulJ
uJuuoiglYiiourrzullil4ahirioun'jr oe,rl LLi.r{ ,iruruxriud'na:: 6n,ooo,ooo ulil (a1ilfr,tu!1yt[i?u)

I Yv o ' a d | ,

ltauLn{flti'trj:vtrvlor:ru5rrrouttF]1J0{{1u (TOR) :vvrjrtiufi oen _ od:Jn:1Ft:.J ledd6., 6lfili6vt
..t- -.\yt t&
n1{ dl [Ft:?].tfl 1:u:u1,1?\a1:iluu

riqd iilura-unr:orfi?\v{a t6'o-olirirlrourrrr?o{.i1u (ToR) 6'r.:6'onr:d'ru"}il,Frunaor

?{a:L{ut?Joinr:r.lq:rm:ro6'u#rycyrruLrlilJr}Juuoipmiolrrzurhqat:^irioan.jr oe,i rpi{ 91r:Jl:yrJ1
-:.- - ..- -d dr i a v y a u dfror:rurtlufrriuuSouua'r Tuurd'u"1 A.iroFr?1:JouLFr:1vr,iil:srra'1fi'uijnr:ir:rrJ:vrrfr"or:nj
irttaurrmrol{ru (ToR) nr#rfi r, :vra'ixiufi oe'/ - oc( }Jn:lnil bdder lrid

j
anlufr : {lufi'aq iuula-gnt:orfrnua looen ilil en n.Iuutir o.?\a e. rouuriu dootoot

Tvi:d'lll4: o-dendo-botoo trio ooa
I
Lil:41: : o-dsndo-bobo

ar:!ir6uArSnvr:ofinei : Khonkaen oo
E-mail : onson37236gmai[.com
dut

t'tu Lfl rt : www. Pholiac.ac.th. www. gprocu remen r. go.th

Tnu4'fr'otnr:tau0uuu ior:ni u6ouao.rrrrrilrlru fr'orri]orzuufioruavfiodro.rfrLri
.vd4ddygs

fl 0 Lauo LLuu? a']:tr"J 14:03J pl?,U.J t14Un? U

<d.ris
a { L: uu}.t1 tv'l 0 LU :ovl:'tll

Ud
t0lLaf].iFl?'tuuu6'to

Dffi
(o:.r:rn: fiiry:rnilrrr)

-v'o- 6 u d
,,t 01u? u n1:?vt u'la u n''l:0't{1\fl a

{1ufi'aq alraliur:uin urn:
1Y:. o-<snao-boloo gio ood
IY:at:. o-dendo-botoo trio orool



-1.-

.Y,a(n:{vl 2)

irttourtmto{{1u (TOR: Term of Reference)
y--4.---v- 6 d u01.16100:nrueit,etuoaa{'t.10:t{utc,o5fl?unrJen?eo'ua'rururcurruutuuuaiq uiouuru.lluqatrifiaun,jr 17 [rrJ{I 9 c d,d __,__-_ _-_ 

u
doud<

?il u1 aunl:o'lu?tv{a dlun{1uo 6uun::3Jn1:n1:Orf, rHnur

t nmur{Juu'r
Yaud
rl:uTvura'unr:erilvtua q-rufotouudu 16'Yu-oa::.llr]:v:rrruil zsst ornrir#ntrunruyn::ilfl-l:nr:

orfirfinrgr {!a{vtlr rjrn:firuE{nr:finrcr siruru 3,000,000.-!rvr (ar:rdrurruti.:u) :runr:nqnicuoirlaunnot.r.ro:
tu91

ituttainrrln:rm::otll#ryrUrrutl1J1]t].r1ruoin r,,riorLrrzurTloatririaun'ir 17 tt,.J.r u{]urnuqaatt.lo:rturooin?!Fr}Jvqq

m : r o d'u d'ry ry 1.u LLIJ 1r rr.r u u o in rJ : v n o I 6': u

1.1 rprn:rod'1fr'ryrgrrurrlumuloio rfruru 6 rfrI

1"2 uuzulhoa(tririounir tz urzul) a"ru.lu 1 ?,Fl

1.3 uoiornolri'rrmoier"rvirrflorriooln:rri siru.ru 6 rnior

z israrj:va.lri
A ",.Y-9,_?, d d 6 y2.I t1'{0anfl0aoQrltnn:nruvt1JFtllflao.i?{Q:ttuitoinrlrwn:ro{'l#ryrUrru$1J1Jr:.Julo5n uSotrtrzur

Lreral:-iriosnir 1 7 uzul
U

A qva.2.2 rrfro'l"ffrijua'oluar:d'nnr:tBu!fl1:aourorrin rEuuu-afinrsr rzuunim6 rSny:ofrnei,uzuunitrlvlflrnl'rd'r

tLnuarflr{lu6ulfirfiardorlpiriuufuavflJnrJfrl-F nfiorJ:vqndri,tdl{rruuavrJfrrifrrruriotrJ
g nruaurifitolfrraua:ror

3.1 ri'uauo:rnr6'osr{lufr6rnrrafr'fiorfivrl:vunurdurriuniu.r'ru fiiltrrfi 6'rui6nr:urtd16nvr:ofrn du q - !___ -

3.2 riuaro:'rnr6'orkir{lufrfinn:vqflotfluriryf,:rufio{firrruto{yr{:rrn1: unytpiudruiuufloufruiohJ
d, sAu y-

rtluzu'frki'Yl zuator nr:#rl#fr6lnrrayiornoa o*urfluridrrrunr:r:y rrlurtoryr {;.lrnr:ir i I ------'-'d'"'

3.3 fr'tauo:rrrr6'o':kjrtlufrflzuaf:vTurrjirrriurirffrauo:ru6u uuny/yia6'orhjl{lu{fizuarJ:ylutdi:lriu

:vvirlriuauo:rnrnirri"l#riar:narnnarr6rAnvr:ofrn;i ru 5uf:ynrflf:un?o:rnr6'rr6'rrdon:firu,?i6'ruu-q

lnr:urt6rSnvr:ofrnd ra6okir{lufrn:vrirnr:oluu{Junr:rYotrrrnr:uri{ciu:rnrodrrr{Juo::r
U

3.4 rilaua:rnrrlorhjltJu4'[ri:-rronfrr,r6v6onrr:r6rufiu firorolfrraol:^iuorrdunralyu u{uurifouraror{
\yao {6tw 

^ 
d y a , , y

ra tl 0 : 1 n r L n I n I ;ir Ly a a v fr lr 6 *a y n r r I 6t niu rti u.i tiu
I

4 uuutrj:runr:uBonru#nrcrusrailry
Uq

4.t tlom:ro{uf,'ryr-urrurruumuuoier qiruau 6 settau

4.1..1 a rt.l r : n ri o :u riu n o rtfr r uor o iri r u n r : rfl ol ri o rir u u roafl yi o lE': n i r

4.12 fi1nrio BNC tunv Socket rirr.m-reir#rycp1ruolraonrorfir,lutririoun'jr 1 on
q

' 4.1.3 fioerrio BNC ttau Socket ;{rra:-uYr#rp6urruouraan6uuvihiriou ait z qaq - - -t-t '- --



-2-

4.1.4 fioorio r{ry:-l DigitaI signaI input irjrjoun.jr A on

4.1.5 fionrior{ry:-l Digital signal output hirjoun.jr a opr
q

4.1,.6 filoriorirr.rYrlr.lufionrirvurian'r?u oN/oFF rasiiaril6'trirjaun.jr q rn
4.t.7 qnrrrrlrr'rulfluuuttru{ pCB siru.]u 1 ljfl

'I

4.1.8 oourunusroirj#n hiioun.ir t0 oi.l

4.1.9 arudryiurio':lr: kiriaunir 2o du
4.t.to torsirulv'larstrv'ladrrairtovraao{ n:unLfrru1tJ:un:rr':oitraduargurufi i#siru66:.iriuh,{

aail :nnla rlilu:sd'utv{firuuay lYlnrufild'fi1 tso lz
4. t . 1 1 ldua o r zu a fi fn #ry ry 1 ru a 1 n I I I ?1 a a o lloi n u rr a r oir
4. 1 . r z a u r : n rd o nl{r{iu ir o irr a Cuau : ruud rj ottjdli'

4 " I . L 2. 1 h a rlfr r m o ifi a u r :n rd o n ura rxleivi'r rur r o ur 5 o n ua v fr i fl a a

4 t.1,2.2 uuolrlfrrnoi

4.1.r2.3 ooa8alaaTnr.l aur:or]YrTime/DtV uauvol.t/Dtvtei rdonTyun xy uav rr16'
4.1.12.4 Function Generator firirlfrofr'ryryr;u;rJttll Sine, Square rrav Triangte ki
4.1.12.5 Pulse Generator

4.1..12.6 DC source: lf;onu:.16'utorduvrtilfiounir g dru rtriaveiruar].Jr:nrlYuirlei

4.LL2.7 ryrisqir utl^,] n :v rra n:ltlilri116'
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4.1.1.2.9 Power Meter

4.1.12.10 Arbitrary Generator
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4.L12.13 Resotver
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4.1..12.15 Logic anatyzer

4.1.12.16 Time diagram

4.1..12.1,7 Step response

4.1,.1.2.1.8 Bode diagram

4.1.12.1,9 Potar plot
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4"2.3 urzullloaur:l uavyoin
U siruru 1 urzur

siruru 1 rrzu.i

Qlu?u 1 rrzu.r

siru:u 1 rLDJr

druru 1 ruzur

siruru 1 tu2.t

s1!?u 1 trzu{

siru:u 1 tu2.i

Q'ru'tu 1 rLht{

siru:u 1 rrzu.i
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siruru 1 trzur

druru 1 ur.n
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4.2.5 LLi.l{ Ll.JOA1Ft:uUuFt?U lnductive
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4.2.7 urzulhqa{put uayeru r5r

4.2.8 ttzutlloa Resotver measuring amplifier

4.2.9 rrzullrLqa Multi-stage amptifier

4.2.t0 uuzulLloa DifferentiaI amplifier

4.2.11. uuuloqu Power sources

4.2.1,2 utzushea 2-position/3-position controt[ers

4.2.13 uuzulhoa PID controt[er

4,2.1,4 ttzutlilea Controtted system emutation

4.2.15 ttzuclilna Temperature, speed and l.ight control systems

4.2.! 6 uzurh pr a ior u:l 6'utr,,'hXt rra y n :u rLatThil r

4.2.1.7 ttzulLrna{o Power,Power Factor rtav frequency

4.2.1.8 rfl urifi o n r :vr o a o tlu :rJ ur r d rS n vr : 0fr n ;iri otrid

4.2.18.! rfl u rc,oi{on') r u6'u#lq:cr5

4.2. t 8.2 n r :y o R o r u3 o r rr u rc, o i{n Fr r u riufr'r rffvr i5

4.2.1,8.3 Measuring force with the aid of a fuil. bridge

4.2.18.4 Measuring force with the aid of a hal.f bridge

4.2.18.5 Measuring force with the aid of a quarter bridge

4.2.1,8.6 Measuring torque with the aid of a hal.f-bridge

4.2.18.7 P controtler

4.2 18.81 contro[[er

4.2.1,8.g PID contro[ [er

4.2.18.10 The three-position controtter

4.2.18.11 PID design accordinq to Chien, Hrones and Reswick

4,.2.18.12 Pl-action controI of the temperature controtted system

4.2.1,8.13 PID control of the temperature controlled system

4.2.18.14 Design and optimization of a plD controtter

4.2.1.8.1,5 power factor
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