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Abstract

The paper illustrates the development of Silicon Craft Technology (SIC), a Thai company,
whose products are one of the newly targeted industries of the government known as S-
curve and New S-curve industries. Despite immense policy relevance, why the company

decided to build its strength on RFID has not been studied so far. The key finding suggests
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that the company was a result of the perfect combination of local talents (electronic

4%

(2]
=

Y

engineers) and visionary/entrepreneur-oriented engineers.  While it is unlikely to be
duplicated by the government initiatives, such a combination made SIC commit to risky
investment in developing RFID and survive. Searching for niche is complicated beyond what
revealed by macroeconomic indicators such external trade data, economic growth, etc.
Experience and luck are on par important to pick up the right niche for a firm. It must be

cautious for policy makers in any attempt to indicate niches for private firms.
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9.4 ANSWAILIAIINAINTO LUN1ISHU9TVUVDY RFID

9.4.1 RFID Aaayls

walulad RFID (Radio Frequency Identification) t{u mealuladvdandsiildlunisusddeya

a =

vosdwineg Tngldnauing dvludagsulfidununuiinisisuresssuunisusddoyaussinnuay
aunu %30 Barcode Medafviatgusynis W lAuazdena1unsaussyteyalauinndl e1udeya
$i5an9n sudoyaldndontunatsq fu deteyaluduniosiuldlaslisndudeddyuiimangay
ogenslHiedossuuildniidesdaaniyuuuingu Aedsvesmnugniesesnsiudeyadie
walulad RFID gandrszuuunslin annsadewiutoyald fnudsmevesthede (Tag) desnin
dosanlddndudesinliniousnussyins danununiugs uazeinsdonisasuuuams o
aeniduunuy laesiuudmtind (Functionality) ved RFID adneadstuuidlan wiowauuidmannds
03 ATM Pviliisannsossyinuvesingld wi RAD neulandlddninurilanuagiouusimin
w1z RFID i ududeansluiuniaanzifielannsasuuasssyfanurestagld venaini
RFID favinaduanansalunisdiuia Savinnudasadevesdoya wavlideddnisdudanis

ATYNING

6 . A o M Y g I ~ a v a < a | = a o
52UV Keizen fianldlaladussuufusuuuuilomnuignivinadnuazionssudiulngfon1side
Lag NN

" a3, Uses Huszaunsalvhauluuisndwnilungugnavnssudidnnsetindunsgiwieliios
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N15719 U9 RFID Usgneulumediuddey 3 diu dulsnae Une (Tag, Transponder)
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v &  _a a o Y | w6 1w & A v e s ag v v o .o
w1 919 n1sanirdulesiulsa Weruguanug vsenistienms Adn1sanldidnen1s Uns Rabbit 9
unnIuEY Wudu aneluthedsenauluamedilulasdy waziaiain1Avuinian dadusids
TuauaauIngdlegnnszauanasessue

Usznnueatne RFID wiseanlatdu 2 Uszinn Ussinnusnaatieviin Passive tuthen
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wasuluieguas thedsvaniifissezniserudeyaliiv 1 wes Teuediumasdiwaniossiu
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! .:4' A 5 ! < v = I v '
diunaes fe 1asesa1utne (Reader, Interrogator) {WudieuMsalsutoyasieg adlutie
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g Yo 1w ! Y ¢ ¢ g v ] Y dl'
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grudheiivainvatgsuuuy 1w Awwsvuiadnildleduiveldauls insewinulsegidieanaiy
gaflaviunselsawsy audsualnguinUseanlddesiunisulusdualuvinassnauamse
v A ¥
niladeluviesaye
| A a s ¢ A o v v v A a ay v
diudany A ssanIsusessuunldUssulana I dudiussinanannaduingilaaintie
wisltileudoyauazdsioludaie wavamnsaldilundanugutoys Fuediuinguszasdnisld
U WUsTUUMISTANINSUUAERT sEUUAGeduAT sEUUIUEAY SEUUNIInnade sEUUAnNTaali
anusanudeenfmenms sruvassaEy Wusuy
1 1 < 1 = a [ ¢ 14 a [ ¢ 1
wingelsnmumInnaIfwdndae RFID Wad JULUUTaINARA a1 salUIUTEInNm Y
a a A a Y o | a = o a o ¢ a ' Ao X a
yipvesnudAaLINgeenulenan 3 439R100 Fnsaiundndue IC Nusndaumuanudasl fe
AUDAT (Low Frequency: LF) tuaa1udludag 125 KHz m’maq& (High Frequency: HF) 1Ju
AIUDLUYI 13.56 MHz wazA1udgenn (Ultra-High Frequency: UHF) iuaaudluae 860-960
MHz Fuly
Audan (LF) Wuanudndnisldeumildlussuures RAD Ssangnldaulafivdaved

Wrunsduiaiuiiuaglave anuaunsaluniseudeyareutiatn Tdunluseuu Access Control

=1 a o U s
NIUANYIUIYN Silicon Craft Technology AUNTWUS 2561

9-8
d1InUNBWUETUEYUNNTIY (The Thailand Research Fund) AUGUINMTININTLATHANEN TN INGIRLTTINAIERS



WA\

/\ a
ﬁ C s1e91uatuauysal (Final Report)

W seuvawIavinn ssuutesiunisuluedud ssuudeyalunumesinulednd Wudu wenaind

4%

(2]
=

Y

fallfuuiidesduiatui wu nmailuldlududnin ilevsuendderidenanfureslas
Tnehluszuuamdmegddnulusserlsifiu 15-100 wufms

AAuAwAge (HF) Jealdluaugsnssumsnstuiidiosnsanudasndogs Wy dnsaunsn
méauuuldntihduda (Contactless Smart Card) Fsdouilldidutnstiuan Tnsiasin wazlng
Inganssalniln (Rabbit Card) szuufdniinaiununsiUatausege1ns wazldiuseuunisiaunia
19U tag nsviuAuMsULAEN1TU Seteidevesndunimigefeliansaldanlndlavgls szuu
mdgeazlinuluveuiunszes 5-10 lwuRiumsg

AAuANAgaNN (UHF) fdefroannsaldnuldluszozilnanindisanuiduluszey 10 -
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Tdszezlunseudeyadnilussezlng wu dninde Wudu
walulad RFID Wumeluladiisdslasuanualasgnannitilanlumeiingz RAD 1han
TuTinUszdrfunaznisdniugsia lidiesduluszuuiuan Ads msudn n3du aunsedisnns
UIN39AN1T Supply Chain WagssuU Logistic nannauszuusnyImulasnie (Security & Access
Control) wazaniazidumaluladMidmsiunummaunuszuuuniléa Mmenuauiivesiduii
Fnenmgsnin ms1eil 3 thiaueimuinisvesmalulad RFID
Jagtunisussendldinalulad RFID anunse wus Application nisldeule 4 nguwan Ao
1. muvasafe (Security/Access Control) fifidnwazifu Personal Identification waz
Access Control muAuMSIdN-senenAsvideanuiise uazdsanmnsarluussyndld
fun1snsaraeUIaWLTENNBN N NTYARATEIRIANT 1IN Log In Lildiadas
poufinmes uenanildaUszyndredosludusosns e-Passport uar e-Citizen ins1e
RFID \Judnuaizuosns Integrated 71 Link ssuulefivesiauszine fifliGoses Security
uay Tariff liuAgteslumandndu ThAnmswauegaiiuuagdelies
2. Member Card 1uni1sunnalulad RFID u1Uszgndldiu Credit Card waznisaiy
§9A9UUY e-Purchasing Wsdaiinsinmalulad RAD uldlugruauifiunneafy
sanlunudnwuzainshinatuayunisldanuly Application #ineq
3. M3UsEEenAldiuNITUSISINNITINlEQUNIU waLsEUY Logistic 70901ARRAIMNTTY
199 W31z RFID Yaeifiaudsgdnsaimnisuimsianiinielu Distribution Center an

YUADULALAMUTIEDUY TINNITUAY AUALAINIUNITUSIITINNG
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walulad RFID wUszyndldauldiduegned lneanizluwives Farm Automation
wWiolanunsa Control wazfnaunginssuvesdnilunisuls vdadunisaudunisiiie

i1 Traceability 1nenAUlsATZUINAGY faE

9.4.2 @anun1sainannvasnAlulag RFID

¥
5] (% a

wiAlulad RFID 92LAnTuu1n31 50 Uwad winaluladmiaiinauaiu1sanantdy

gramNssulaluY93129 araassulug ms1es1A1ved RFID tags anmasaudigaitauisaniasiialed

Wy Alien Technology §19ine Tag 500 &1uduly Gillette lusiAdszanas 10 Wus (RFID, 2003)
Suil RFID anusninlUszgndldlaed1aninaang wu n1shndednd (Animal Tracking tags) 113
Aamudulsl Uasiasin szuvdudasedaaruinisladaind uaulangAidafuaudluguiesindiin
dielasfiunsalue wiemsunsndaoumuiues Wudu

Jagduanrunisalveanalulad RFID WWulawuuininszlaa (Exponential) lnewiiulaain
WaA1MA1AVBY RFID gadlanifisan 1.3 WuduwFoganss lulw.e.2551 1u 7.9 fudnwmieny
an¥gs Tl 2556 wagmadtasiududu 30.2 wuduvdsyansss 1l 2567 (Das and Harrop,
2015) Tnenguiiuszgndld RFD vgredsaniiifian 5 Suduusnuszneuseg Point of Sale’,

Rental Item Tracking®, Baggage Handling, Real Time Location System a8 & Supply Chain

a o 2

Management N1d1A5y31A198¢ RFID laanasegrauinuagyiliaruisauszendldiugsiala

[
=

nanvaeRIngwu Tuvusufefuusenidenain Zion Market Research laffufiseawieaiu
N1TIATILVAAIA RFID WazdauadiavyarinanlndiAesiun1auien IDTechEx Ananalutnasu
Tnenudganinainves RFID lanag 9.5 udumisuayansy Tuln.ea.2557 wazganinazdfinduiy

22 Wuduwmisyyansy luln.e.2563

'
1Y P

luvaigNyar1nanves RAID Wulndusdiasoliles nullsadiidfyfaiuisonany

anunisalgUasAwazguniu RFID vadlan Aeadiinisundn-deeen’ Tuaniunisallnalulagil

Aulawuudnnsglan deinasludedu Jefiaudululanaziinnnzglasddiuivlunain

? RFID fiUszendifu wansnusingsl Point of Sale anansnguiisnfsléi,
https://pointofsale.com/20101222405/Point-of-Sale-News/RFID-for-Retail-Inventory-Management-to-Point-
of-Sale.html

0 RFID AiUsyndfy wAnAnsingy Rental Item Tracking @snIne s,
https://www.vizinexrfid.com/rental-asset-tracking/

1 Lmdaﬁm: UN Comtrade Database
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9.4.3 yinladandu RFID uazvinlu@as Animal Tracking
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Y
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(Mennecke and Townsend, 2005) f4tiunsidenyin RFID 3aldldiSaaiuainuaiavuie Usedui

v a

d1AydnUsznisnie Ae WauIn15ve9 RFID vien sy seansanvesdeaniey (19 iy
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Joya Integration Burden #1199 Y119ve3 Tag) wion1suszanstdimalulaglusiiusigg dwlnaidu

VU av o

[ = a IS ' a b4
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a v o a oA
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AnTudoadianwuziduns Breakthrough 3assananasyisuludiviyuesuieniiin Analog Value
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sULUUARYINY wazmsiBonsiondsanuuuy USB

PI931-DG1  lugaldiunisiauvesgunsal SICO310 eriiuanmanunsalunisidenseguiuy
USB sheguuuuiingvindauazifuiinsderld

Pi931- lugatasunisyinauvesgunsal SIC9310 SumIuIee Pi-931MD InguTuu sl

X34CC sessumdsldvannuansbeiu

Pi931-XA5  lugaladiun1svinauvesgunsal SIC9310 Juimunued Pi-931MD Tngusuussliiass
FuddsldvannvaneBetu uasiannszesnenissuteyalilnad sty

PI931-EMV  lugatasumsvinnuvesgunsal SIC9410 Mnmienfugunsalaiuauvuaidn vinl

ansasudadeyanivainvaty siunsessumdmdudounniy

DV4310 lugatasun1svinuesgunsal SIC4310 lngianiziiaseesuiuszuudumesing
Family UART
ASIC ODM | ASIC wenNWanSugiNuTEn SIC ladndminelaelunudeyatiwiuuas nusenies

0.0u ODM 199399353 FULUVANIE ASIC Bndne
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ANT1afl 2: Warnsddnye vesudEm SIC
U (w.e) | \hou wiansaldnAey
2545 | 25%unAn  USYY @ameu ax i Snsadevuasmedeu 5 duum
2546 lquigu #3utuganyuaindrdnnuiamiingimansuazmaluladuiand (@mnv) e
Vaumalulag Animal FDX-B RFID IC
2547 1UNIIAN dyeyreeniuuiasnannalulad Animal HDX RFID IC fiuu3#m Drover aoaLnsiae
nuawius  virdyguiteesnuuumalulad duszunanadnyyias Micro-Electro-Mechanical
Systems (MEMS)
TdeFeansinnudy nsiaanuisesmaideuiitag uaznismsraduing fu
Audwalulagdidnnsefinduazaeufiamesuvien@ (NECTEC)
wouney  inllamaluladukeieas microchip AuwuUYes SIC7775 Working Animal FDX-B
RFID IC
ERRGH] n1ssmdaiusenineuiem 8dneu ATl USEm Alwid inndind uavaudinalulad
Sidnvseiinduazaoufinmeasuied
(SIC-DG-NECTEC) wlowdnsiuwuuinalulad USB V1.1 Working Prototype
UG Indamalulagduuuunisnsadungled 3INARGUINITNITEBNLUY W1AINTH
UNINENGY
2548 | dquieu Tiiinin3eseudeyaduluuanikesas microchip SIC2125 LF RFID Reader
nsngiad  WinLlawNgI995 microchip iensndivdvesUseindlng SIC7900/7960 RFID Tag
ICs
wgAdney Wi udnuneasas microchip ManTiga SIC7100 LF RFID Tag IC 4u1n 600x600um
2549 | unv1AY N1stauevIENdnfagiouWus LF RFID 91638 (1) microchip Usgddadnd (2)
microchip Uszasadniuuy Glass-tag
waz (3) microchip wUUEY semi-finished inlay
fway Afusifuantuimnssulwiiuagimnssudidnnsednduiurud (EEE) Feanns
fidnvesgunsningratugamgilians wuiindsnulus Admalulad RFD afausn
vadlan
dnueu nsnflefufulszmeamnmaiiiesenuuy wavindyyin1suan m%aém%’a;ﬂa
FULUUDINULKNGIIAT microchip HF RFID Reader IC
nsngAN  The Nation Afiusi919 Aulnediuiu 35 audiidunssunisginnisuiem 3aaeu
AN
damney 71283974 The Indian Council of Agricultural Research (ICAR) §U5849 microchip
Usgdfidndsyuu SIC HDX
2550 | 4nI1AY walulag RFID Tag IC gninluldedrsunsvatslaggnaiaindseinalu ngude
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ANSYIFUIeanwUULaTNannALlulad SIC7101 Custom LF RFID IC AuUseined

lasuduaanyuandrinnuiauingimansuazmaluladuiewid (@) wWio

161519%a FROST & SULLIVAN Award @191 nagnsnisiludindiunisimungsia
(Business Development Strategy Leadership) 91ns1a1a RFID Animal Tagging
aonuuumAluladAuuwuy SIC9002A/B/C fiauszulanadey gy Micro-Electro-

Mechanical Systems (MEMS) 318781304015 7AAIUTU AITTAAIIULTIVDINS

TRANTALEI2995 microchip N15Id15WaALUaendY TPX2 A5 uy RFID IC 7

lasusiagaamnssudmsunisngs IC Tu Smart Card Migannsgu 1ISO15963
N15L@UBVIY package Advance RFID IC d@19SUAUAT SLGA, FDHN, wag HDFN

1A5UN135U509USIN IC Design AndtinauAnenIsuNIsauasUN1SaU (BOI)

Tidufiniadesg1udeyafuiuuainunesas microchip WUy Chip Set SIC931 HF
1757978 First Running Up WanAueiflaun1enussuvanesnaisinveslssnalng
Liisu519%a First Running Up 910 @010u3deuagsimuignannnssuinsauuiay
TR ulALNI9S microchip N13dsaAuUasnde TPX3 #2858UU RFID IC ¥

NSLaueUILHARS MBS HF RFID 4161 (1) HF Reader (2) HF Smart Label

Ti1inunaIsas microchip Afiviisaudenidigalulan SIC7888 FDX LF RFID

1A NIAUNIINAT chip set SIC9310 HF RFID Multi-standard Reader ﬁshummgm

P /\ A
— A
aa> ERTC
paalnTiay WiTuaud uavnguUssmee1deu
1NIIAY yey
anLgoshaun
nuAAN  N1svEIEANEINsatunsiuintaya SIC7900C HDX V2.0
nuigu
fimumaluladindossrudeyaain microchip Animal Read only RFID IC
NINYIAY nsanandUnInswddunslagn 3 andinsiu Ussineosanside
AanAul
FuAY
\douiiing wagnisasadufng
2551 ungAY
Useinaaidu
unTIAY 3unan PiB0 Long Range LF RFID
NOBNIAL
dguieu
IRRLH]
R TrlinduA LF RFID SDK dmsutiniiaun
2552 | uns1Ay FeFuUTENTUA.A. 2008 i 76 duUm
AU TiAuilalue9as microchip SIC5600 1SO15693 HF RFID Tag IC
AanAu
RFID Reader Chip Set
NEAINYU
(TEPA) Uselnn Ear Tag wag Inlay
suAY
(TRIDI) UsgLan HF RFID Chip Set
2553 UNIIAY
Usenaailu
1NTIAL
NEYAIAY
damay wsmuaangDouvesuTsmdu 30 duum
AugIU
1SO14443 ey 1SO15693
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T¥fifiaus9as microchip fifmheanudeniigelulan SIC7999 HDX LF RFID

N3IUNSHIANITUIEN Faneu A5V lrduunuasdiundunivalivineans CTS

SuliuN1An AU IAUNINGId UNINSIRENYATANENS wazan1Tuy

USEM Seagate Technology Hunalulad SIC's RFID Tultlunszuiunisnanvesusem

nsanansinsninddunstdyyiiu Yssiaseanside walulad "An Antenna

Tuning System Using a Non-Volatile Memory & Bootstrapping Circuit in Passive

IﬁﬁuﬁﬂLﬂ%‘laqémﬁﬁagammmmwa microchip wUU Chip Set SIC9410 HF EMV

Tnulinmalulagduiuy Transceiver IC 433/868MHz dwsugnditulsemeiuesuil

sz 22 ERTC
2554 UNI1AY T ufimmalulad 0.18um Technology Process Migration
UNIIAY FefuuIEnla.e. 2010 geila 150 S1uUm
NUANUS
fway fusmfuusming IC egnadumanisisemedu
nguwney  indamalulagauwuy UHF AOC Prototype
nuieu
GRVRGH] amuannzdouvesusmiu 50 duum
gy
wAlulagnszaounanAusaIAnsedy
2555 1NF1AY Tinutawmalulad 0.13um Technology Process Migration
UATIAY wAlulad RFID Tag IC gnilulludssmeduide
WYY Bunszurumssdnmelulad UHF/HF Remote 200-900MHz
NOuAIAN
AULBA
figuieu Iiuretauidndren@ifannsuassmng
fquieu Imllawalulagauiuu UHF TX IC 800MHz Prototype
nsngIAY
RFID Systems"
N wsmuaanzDouvesuTsmdu 80 duum
AaAx
Multi-Standard Reader Chip Set
NOAINIBY  LAANISYINAANISTINAT (Joint Venture) fAudssinadu
2556 1N T ufiamalulad SIC57G4 LF Multi-purpose 1kbit in 0.13um
Huay USEMNIUNN5895ULNTEIU 1SO9001:2008
nouney  aniamalulad Dual Interface NFC Tag IC
LR 1l
2558 3SR msnensYii PO Tumannu
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M15199 3: UseIRvae RFID

29U (W.A) | wansaldirey  seaziden
2460 fufniinves szuumaluladisnd gniauniiuseimeavsgendni
weluladiugu
wielulad RFID I9sunsimunsionn Fadunsdszondldinaluladnig
nszaeaduinginfumaluladisens
2470 AUAINT Uspimassngulsfaumaluladfuguiideades ileussandldiy
asnsalanadaft 2 lunsusnuosiedesiusy
2480 furiinves szuuimeluladians gt liaBsty
walulad RFID
Harry Stockman Aifusiuna111 "Communication by Means of
Reflected Power"
2490 mAfouaziann  waluladfiAsatesiu RFID gnitannluiomaass
mMeLazeenLUUSTUUIRTssudusTsveging itelluedosdusy
2500 matsegndlld Tutas® wa. 2500 dhgsanereimunnaluladi Welvneulandiu
panadu uenwielUanpainmensns
UTHW Sensormatic, Checkpoint, way Knogo tasauwmunseuutlesiuns
Tasns31 "Electronic Article Survelliance (EAS)" titemaulangnisialuld
Tumnsy Tne EAS Fowealuladifiugiu 1-bit tags' Teflanuanansansiady
n1sfiag (Presence / Absence) wasdsvasiiniiu uonanimealulad EAS
Fadumelulad RFID wsn fignunluldognaunsvane
2510 nsvadleduly  walulad RFID lasunisiawsiuiuan aandunianmsfine femnasa
NNAAFIY U84NATF WaztnIdedasy
Tugas® nel. 2510 fhjathnisussandldiu ssuufuasssmdoumsld
aUULUUBIANYIOTNd sTuuRnanueunviue syuuRnnunsuadnd waz
52UV automation Tulseau
2520 msvenenands  walulad RFD gninlUldfusuuuy Tnenznmsussendldiussuy
Weve ALWIAY SEUUAAAUNIIUAFHT wazn5ilUl6gegsAe Tudseme
anigesnuazUsewmekauglsy
2530 walllad RFD  Bufinsimunsnasgiuvesauninmdnsias RFID
nanewdudidsmy
gl
Pnusziniu
wanAnust RFID gl lua$hiBou wasuisminmnuulan
2540 N38NIERU nsanmelulad RFID Tillawadnas
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walulad RFID
AUNUNITNEAYDY RFID anadagiasieliles

nsthluldlussuuviesayn wensivdeuntisdeluiesayn
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¢l ¥ [

Al 1: yadnsdudn-desanvasnanieiiineidesiuimalulad RFIDT

RFID Product: World's Export
700
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Billions USD
o
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2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
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= RFID Tag mmm RFID Reader mmm Recorded RFID Card
mmm RFID Paper Label =——Total

RFID Product: World's Import

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
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Billions USD
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o

mmm RFID Tag mmm RFID Reader mmm Recorded RFID Card
mmm RFID Paper Label —Total

ﬁu’lz UN Comtrade Database

" lag RFID Tag Auiniunandeyafiindul HS 71 4821, RFID Reader AMuiinandayaiiinduan HS

7l 847110 847190 8529, Recorded RFID Card Audnisnandeyafiindudi HS 7 8523 8542, uag RFID Paper

a v

Label A3 ndeyaiiinduan HS 71 4821
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Belgium 4,000

’@‘ /\’\/v - o
— A 31891UaUUaNYTM (Final Report)
an=> ERTC v

UK 40,000

France 25

USA 151,000 Germany 150,200
i Russia 6,000

Japan 80,000

" Taiwan 55,000

India 20,000

Malaysia 137,000 Singapore 273,000

s : https://en.m.wikipedia.org/wiki/List_of semiconductor_fabrication_plants 53Ul

Y [y

nNIY
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