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ABSTRACT

This thesis is a presentation of the concept of the disaster area.monitoring system and
radio transceiver. Using the knowledge of radio communication-embedded with Raspberry Pi
board and wireless communication. the disaster area: monitoring system and radio transceiver
have two main parts including, communication system of the supervisors at the working station
and the disaster area using radio transceivers.with the frequency of 245 MHz. The second part is
the video recording and photo taking of the disaster area through wireless communication to
the working station so that the supervisors can predict different situations that are happening at
the disaster area. It-can also help the supervisors to make decisions right away.
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) - v ) - P Y - - ' Y e ' '
M Agun 2.1 i v AeauSveIRa Ay IUAuRUAINa 1T livuaedu Linsee
a = v ol A & A W = - o
Ul wardedudygaiufatiusiienud £ (Hz : Hertz) @a1u135aMagA1uIinIA1Le1?
o - a ' & vao 1 e
Aau A Balinuroduueslenansluiae

A =v/f (2.1)

- [ < 4 a 1 = a @ "o =
pauudmaninih Waldumeinagyginasdunaldmennusuvitduanugs
P 8 o ' = o S ' v @ et ¥ -
wa Ap 3 x 10 wng/Aui sssumdisnanfinnuenadulaeiinainans1adfisiang i
d v <t e | 4 O o o @ '
pauN ULy AMzvinetisniueaau Weeiuluiadeunogluggyyinia daudu AR
a o < & @ v
g1AauUTINgeglugun 2.1 vudusiy
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wsugiinuaneglugy 2.2 lddeluniimiAvesaugninduanmufvenay
wiwmanlwiwindu Arrandamnzauniuivanslilussugliveitliainsadszandly
= s A H es ar p 4 [} =l
wiugiifuarmiynduvesaaniivesdyguldiduegied

Aft = d'}nfnum'mﬁu'lwﬁ'wﬂm
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3 NS

10 15 20 25 30 40 S0 60 80 100
' z i i d \ q.
ANOTUTIIAIUA AAIAINDAY  AIAIAIINEIIARUAIY

(nzdsnd)
0.03-0.3 0.01 100
0.3-3.0 0.1 10
3.0-30 1.0 1
30-300 10 0.1
300-3,000 100 0.01
3,000-30,000 1,000 0.001
30,000-300,000 10,000 0.0001

i < = P '
JU# 2.2 uaasmsasuuasnuiiuanuenaduuaivan i

P i | Yy e Y a P as ' )
wWenaelulaidnduiiesvesadaniuuiniu szveundetsdilaniuves
s a P as & ) v ' o i = o a
acgcg'lmLawmt,"ﬂuammwmmquéﬂumaﬂuagL'fluﬂsxmﬁﬂamwm uUsenaumesuie
a o v v v & - o o o Velo o ar
TuFeativelaarusatrlaniwnadvssuuidaluSesaansuilladngstu dllansuves
o = =4
dyarandonandluguin 2.3



€————— TROMBONE ———>» <— PICCOLO ———>

€ BASS VIOLA > € FLUTE >
< < VIOLIN >
KETTLE DRUM & OBOE >
< CLARINET >
«——— TRUMPET————>

€ FRENCH HORN ———>

e HUMAN VOICES e

it {0

-~ - -~ -~ - - ™
32,70 65.41 130.31 261,63 523.75 1046.50 2093.00 4186.00

JUN 2.3 aaniuvesdyaondes

2.2 n1swusguAufTeIAauiuan NI

-y Q!) o L] ar 1 X 8 0 ‘II 1 5 - e 1] é: ﬁ‘l 4 1
Uniimaluuarvasdygeusingg Nladseauinuluiy asufiiedeilemianudenigg
() <N a L5 e J 4 4 1 ‘J il ' dl 1 a 5 -
ldwmilouiy vlvauandiinisiedeunivesrauuimaniniieglugmaanudaiaiuiud
' a & o ¥ v ) a P | A o
auuanssiueanlil iwsizastudslaiimsudsgupatvaspauudividnininly weiay
susmaraummininaaulaladiAasiudalisedu
- ' - o 3 | =
NAEI5197 2.1 gruaudens du uldamissgiudennassznansdsemads
nuuales ITU (International Telecommunication Union)
AuaudRuavUselerivosnduutivantiiilugwaiudeie) dunegzagulidu
[ vas é’q
duulanwmaluiife
[ ' < & ' a al P [ 1 = @
ELF wWuehumnuiveseavusitmanliihidenudsmnn ugiuninudussdeaagiu
o 2 = oz o, Wt el y 1 ' =
MARTUINATOINUAS Uazideuesdn ] nsaidoremmuduisdiu adatlsinudiuaiiud
4 o Y - a " ar "y it &
YaeAauTATIiuANDveHBMywey Adulnguuasgadauudiilusnuuudnide VF
Wuus

i goag o & &1
A15799 2.1 NMSHUIEIUATINALAEAIANILANY

o w o
mﬁw;aq gruaad Hotuaaud aNYIYo %muﬁmiﬂ’lu
Huua FEUULUAGN
1 30 - 300 Hz Extrimely-Low ELLE Metameric wave
Frequency
2 300 - 3000 Hz | Voice Frequency L e R
3 3 - 30 kHz Very — Low VLF Myriametric
Frequency wave
4 30 - 300 kHz Low Frequency LF Kilometric wave




81UYD4 : = g P S Hoguanunly
quﬁ, g7uAUua Yag1UAIUN anyiga i
5 300 - 3000 kHz | Medium MF Hectrometric
Frequency Wave
6 3 - 30 MHz High Frequency HF Decametric wave
i 30 - 300 MHz | Very-High VHF Metric wave
Frequency
8 300 - 3000 MHz | Ultra - High UHF Decimetric wave
Frequency
9 3 - 30 GHz Super-High SHF Centimetric
Frequency wave
10 30 = 300 Extramely ~ High EHF Millimetric wave
GHz Freguency
11 300 - 3000 =R~ -A— Decimillimetric
GHz wave

iy VL uas LF uuﬁ:uu,'sn'l‘uﬁwmmwaiwstaw (Radio - Telegraph) Wel
Lummf‘:mmEJ'nﬂawmﬁmmm'lu?muummemmn Wunlaluas st’iva"uumiamwa
Tughua i Hagiultdmivaiuiiesinammzyingy

MF- Hugrumiuiveseduiilunisasnszaeides FM . iutiuaanuiivesn iy
Beondn “paudy” L{‘Jushummf’i'uaméuﬁ’l%’ﬁm%’uﬁanivmmﬁaﬁm FM Tuseuundudu
LLa%maumLau (Amateur Radio) ﬂmauusma'mcgamiUﬂauumman"Lvlﬁﬂumummn
Vedaailfie Luaﬂaumﬂumqlﬂﬂwﬁmmﬁﬁumaﬂwaw‘[aﬂuau At laleTuaile
(lonosphere) wamwaaﬂaumemuauﬂﬂavwau‘imwﬁmmﬂmuunauaammwuiaﬂan
wﬂmnmmiavmaulﬂm‘sumwwu‘[anﬂuussmmﬁ*ﬂuuw aut.ﬂua'n.wmmlwﬁau
wdwanlviilughuemidiannsaduvneluldlhaunn Tnsamisnaulugy HE

VHF wag UHF Lﬂumumwmlaﬁﬂaummiavwaummuuaamn'lu‘uum'immﬂ
tuleleluailes aduludiuaimminoys :UF]’J’]JJ?i’]lﬂiﬂﬂ’i!"[.ﬂ‘léﬂ’]d%”aNTL!U‘S‘iEl’lmFi“U‘um’N‘]
11J1ﬂLuaamniumumﬂmuuﬂa'1umaamﬂmuuﬂmauumuumummﬂawﬂaaﬂmmamm
yaspdunan adulud udasmumaduwadunse m’[‘wmmﬂmaaamﬂumummnu
msawuuavm‘saaawvmaqaEJ'LuLLu:Lé’umqﬁuaaLﬁuﬁaﬁ’uLLavﬁuImahjﬁéqﬁmnw Falu
aﬂwau‘”miaaaﬁmﬂa"nuuwal.'iamamwn “ﬂﬁﬁaﬁ'lﬂul,m'amam” (Line-of-sight
Communication) mum’mﬂafmwuwaa UHF mum‘mamuavmumma VHF aﬂm‘mum
ladwiunisdsingsien Lt,au’malaamsmaauw (Mobile Communication)

ﬂa‘uLLJJLMﬁﬂIW‘ﬁ'WI&Jﬂ’E’I&JﬂQGﬂ’J’I 1 GHz #ifldedensaudt “lulasian”
(Microwave) Un@aglddwiuausiuisnid (Radar) LLaumﬁﬁaaﬁﬁ'rﬁmmiEi”lummﬁﬁw
fesvasnisdearsludumuiinme aiseineildasivundn umﬂmmaaaamw anw
Qiienevzildvsnasenisindeuiivesndvlugiunuiiun lnsenizdy simmwsiseui
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suaneiiaziuaisenagaduiomdsnuvssndudygaly viliedudunislylide
yavEneUatevshainsessule

2.3 N3uaYan

'
=

2 Q’ fcl‘d v lﬂ' way
Tuyurunisuagian lipaugUluindaudgaduwive udrldsunlainuauda

u

UNBg NI INEAISd Yy 1aU1a75 nevaludygintnarsiaun dygindes (Audio)
deyyruniw (Video) w3adnasauy msidsuwlasnauaudfivesaduwimeiiSoni
N3NBRLEH

paugUladilddunivety annsadouaumsmuadaemaniunlal
e = Asin(wt+8) (2.2)

ApAusasiu (Mienssia) vasnduwmelad
AoLOLNWATA (M3DUUIA) FaRTBIARLNIE
AoAu e = 2nf

ABLIA"

Aatwa sayuvlnih

ApAndl

- B g > oo

NauMITRUIERLI AElTRUsE S waaﬂauhwmﬂmmuaﬂ 3 Usenisi
mmsnLﬂﬁ'auuﬂaw%anaﬂmﬂﬁﬁa Launage (A) pnuddag (@) visarud (f) uas
e (6)

n1sweganlifupRuwmeitsesnlddu 3 wuu e

1. eglanvaweLnage (Amplitude Modulation Fentiagedn AM)

3 ua@mmmammﬁ (Frequency Modulation 13808831 FM)

3. uogaavaia (Phase Modulation L3engadl PM 3o M)

TuvaUguddygis FM Audyain PM agadisadenuing Uﬂﬂﬂ‘?\iﬁﬂﬂi’nﬁi Wi
FM waz PM n1suagianidagu (Angel Modulation) aanalagaiy msvegianiuseanidu
9399 2 wuuluglq A AM AUFM (38 PM)

234 m‘suagmmmammﬁ'

iﬂﬂﬁwmﬁmmﬁm FM iinandeysyrnsagian ﬁaiﬂﬁ 2.4 (n) W dryayrandesd
uJuﬂunawim“LUaJamamawuammwmwmvmiﬂm 2.4 () acucg'lmwmvwaamﬂmwamam
LLaﬂ‘U‘iUV} 2.4 () Wudtyyrnd FM a}.,mu'nmm ty AsyeyIed FM aawmmmmqma
amfgmmL‘mmuamamummwmmaﬂ mmmaawmvavtwmuamm uuﬂaammm
uamammf\maﬂaam (mgzmmuamammumaaamumm} M@ t,

faan t, doyerauvegianananduaud mmmﬂuaawmvﬂfﬂvamaamwmmmma
@"faLﬁwawmnmammwmm@Laﬁmmmﬂaqmmﬂﬂuaﬂmmﬂuau wgazilauianas
n’inmm5ﬂmaLLaxLﬁanmﬁfgzgﬁmuaqmmné’uﬁ‘]uquéﬁﬂﬂ%’jwﬁa AATa NN AT



ndvandiarudnarssausnuiy lutiana t, 89 t Avztuuuidusesq U aguuas
o a a v o 1o
mwuwmwmmzmaauuﬂaqlﬂmuLmuwagmaaazgmﬁmua@Lam LAZWINZEIAIDYNINA N
dledyaamagandugud
' o = = = ! a & A aaw
d29amdnnnzidsauulyainanuinaianiondt aAudilsauy vieaigu
Mgty winellaud 100 MHz anawigadu 99.9 MHz waviiudugeanidu 100.1
MHz aauluutuil vuneaaiteaudilsauuminnu + 0.1 MHz wse £ 100 kHz
sUwuumluvesauns FM

AUNSVDIRAUNINEAD X.(t) = X, * cos(w.t) (2.3)
wazdyeraiinegianse X, (t) = B * sin(w.t) (2.9)
liauns FM As  X(t) = X, *cos(w .t + S * sin(w,t)) (2.5)
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k. 3

(R) wwrhuaganne FM Ui

Ul 2.4 msuogiannIed
nanlavasy dygyins FM ﬁﬂmauﬁﬁﬁﬁwﬁmﬁaﬁ
1. fvwnpsiinasn LLﬁimmﬁLuﬁlaumuﬁmfgﬂmﬁrﬁ’mmaﬂLam
2. samnadenvunuivesdyyramvedidwihiuauivesduanad
R GHEEIRE
3. ahqmwﬁl.fjmwuLﬂuﬁma"uuﬁ’uLLamwﬁgﬂﬂuaa ”ﬁyﬁgﬁmﬁtﬁma@mm

g



2.3.2 aviinsuagian

lussuu AM Yiunainisuegian uammﬂmdamumm'mamam Fagléarnnis
Wisuuasweueundgavisnsoundu AM  Tadusigauazgaan wiluseuy FM ¥
LUaiLﬂuuﬂmma@Lamea@wwnmﬂaﬂuuﬂaqmmﬁ FelouSondelmidn duiinsuegan
apsinIsanAIInevesirlinsueganselul

fa/ fm (2.6)

Wil f, ﬁmhqmmﬁ%asﬁa‘;mmﬁtﬁma@mm

s F‘-’]ammﬁlﬁnmél’rgzgqmua@l,amxﬁﬁhqa (LmnﬁhqmﬂLUa%'L%us?miua@Lam%faLﬁa
Anudnsdazldegsznin 0 i 1) fediutu lussuuivgnsznoides FM dvuali
ﬂ’ﬂuﬂL‘LJSQLUH?JE}Ji”UUﬁQEIﬂl']Lﬂ’lﬂU 75 kHz auyAialedgyanandss 1 kHz vaganliie
AneauuLsiud AU sueganazLiu

= 75 kHz L g
ULB=R g =

) ' VoW e & s < ) a o w
dunndn Anwliniswegianiuszuy FM - Jusgivariudvesdygomdsaiig
wegianiunufiatewiailiudnsidaunisiosun (Deviation  Ratio)  #udugnsidu
i | o | o a o W
FEWINAUATBALUY (Yae52UY) A0 (famax) FOATWOFIFATDIAYQY IUTIY WOALAR
1 o d ] ar
(frumaz) Tuszuunszaioides FM A1dnsn1sideauy (A) azwnnu

A=y Taman/ Thmax (2.7)
75 kHz /15 kHz = 5

1l

Tuszuu AM mmwuuauwaamsmazgm1nmm'mamamwa’lmﬂaimummmamam
awuﬂmﬂaauuﬂamauwaﬂm (A5OUARAY) maaww IvWAsuwawniy uslussuy FM
mawmLmuwa%ﬂmaqammwmL*U'maﬂtamawu MsbBsUEA LAY AT sl
1N IUiuUUﬂ‘i"”ﬂ’]ULﬁﬁN?‘WE} FM- Arvusliarsiidenuuesssuuiaitlilifu 75 kHz
mmacgLamm’tummmaqumwmmulﬂmnu 75 kHz memuaﬂmmmw 100
Wesidud Fudouannislanai

Woslduan1suenan = £/ fomax X 100 (2.8)

("

oS4 - o o o ar v
IUWU fd ABATIIUDLUENLUU Luaﬁ%’mamm'TmVlﬂﬂllafﬂLam

Lig

=4 o
fnmax AOAMUATEUUUGIEAYDITEUY

10



2.4 919puie1uT19989 FM (Sideband)

ATUUANANIYBATEUY AM AU FM fiiulddnAedasninudisudrelussuy AM &
naqtamﬁmﬁ’mmmgﬂhﬁwLﬁmﬁwmmﬁﬁm%sﬁmw 267 Ao USB uay LSB uslu
s8UU FM f'fmacg]LamﬁwﬁmmmgﬂlﬁﬂazLﬁm'zhammﬁ‘é”nu‘ﬁﬁuﬁu’:umnﬁuaﬁuﬁ
iosnmsdsuuamasmuiwmeiliAsswiifistudninning mmeiiudl 1o
armiigudnsiieginaneauiinananng snfueamdgadnunnaulifesdriii

Tusruu AM fasmiduienauiendanwimgiilueuwagaad Saiina
Tinseunduvemmedsuudas wiluszuu FM dyaia FM aaz‘%’nmuauwﬁgﬂﬁmﬁt.aua
Famneauiihdwssmduninzdounsranglueglutasmauismuin anuduiusues
winziuleduuulussuu M- dusgiudvinisiiosan Lﬁaamﬂﬁﬁﬁmsua@,mmﬂu
mmwumlﬁmuuwﬁ'mtu uavuauwawmaqmwﬂumammnmumamaq

dlofuinisenan ity mmwwmmnmwwavmmu 'uu'lm'uaa'mqmmn
FrutrefioglugiTu udvumeeswingnduianasaunsEadaiinisuegeauiiy 2.4 Adu
wizanfugud noutimdawendu fM svluegludaanuiidiuinavisdy Weduiing
uoguaniniudn adunvefvsidnintudn (duaausansiuanssiuduifunauusn
wu edutinisuegianidiu 3.1 vUinvea mEaTviniU 0.3 wiae) undagainaunive
Hurudiuiiegnaneyn

2.5 wWUUAINVvadI I8 FM

1

Tussuu FM ﬂ'ﬁmwdwm*mﬁﬁmﬁwuawmmaﬁwmwﬁﬁmﬁw%uag_iﬁ'umm'uu
nUBaNAN 'T.mammﬁmm*ﬁ’nmmﬁﬁw'ﬁ"mﬁfhz’fuﬁuﬁ‘ﬁ'ummﬁ'uaaﬁtummﬁt‘iimamam
NANIAD *zmm'mnmu-u'mﬂusnummmmﬂu fd 3 'cnammnmummwaammmn
Wiy ok 2f4 .18 auuuuuumﬂwuamau FM maamamaummumqmmn
ﬁwuﬁwﬁﬁwﬁmnﬂm UUABD uuumﬁmuagﬂumummaqtamLtaummmaqammwmmm
vaglanuasuinIsueaaawiniy f3/ fm ﬁaﬁv’uﬁwswmm?ﬂﬁ'aqmuuasr-muﬁwaaﬁnm'um

UIEAANAINITOA LIV IS

L

L.

Y ' ' | ) i | e d a P
AT NLYU F‘I’J'u.lﬂ'liﬂ@amﬂg']mLaﬂﬂﬁL'ﬂqﬂJaQLaﬂLﬂ'}ﬂU 3 kHz aualugauummIny
o 1 L | ¥ ;

18 kHz ﬂ’]UQMﬂWW’UUﬂqiuaﬂLaﬁﬂﬁﬂqu

m = 1BkHz/3kHz = 6

o 1 L3 o as An 4
die m = 6 lumledwuuddgnfinnsuildannaissd 2.1 asnuideiinisues

v

i as o 1] 4 v = ] 1 = o - o =
ety 6 9IUYIANUIATUTIIEEY 9 4 TsrauuudIalaeall

BW = f, X :uutanudsiudne x 2 (2.10)
BW 3kHz x9 %2
BW = 3kHz x9 x2
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ﬂ‘:’nu'«muaﬂumaﬁgumuau‘lﬁamsmmruuuummwuuuﬂssmmmnm ) P
WAY frmax W00 LiFBudsnaniuwautsauisudte sl

BW = 2(m+1)fomax (2.11)
D BW = 2(famax * Loowink) (2.12)
o
WO M = fomacl famax
nsvE1InaA Nl BW = 2 x(6+1) x3
= 42 kHz
%39 BW = 2 x(18+3)
= 42 kHz

[T v o i b 4l a s °
W@HBUNUIINIT S ININT 1 A LD A UTIUN S 7 fi dlavsununisAuanlu
ADUAU

2.6 Witduw1dauasadunads (Pre-emphasis and De-emphasis)

J l ] w Ll b 4

suadudulngazusEnaumesdAUsznaus S linuINNY UWarn19IRILA2INNG
o ) i ) e 4 ; 3 o
nagilupunagenig deerdu [dsswadseylubtuaimiusanm 20 Hz 81 20,000 Hz
wiildeamavialuiinagagvas 500 Hz dmiudvie uas 800 Hz dmiudwgs Wusu usuesd

L = I3 =i = : i o a w n’-‘r
Tuszuu FM autumssiudiu Ae veed FM asiiueumdyagstududadaunumiiun dnu
v =i ar W - = | A = & ‘oY o aal v
uFugUfisuiu dagun 2.5 asvinimimnugisivesdsunauannndwnusn Jouilul
) & Y el w - 2 . a
AN Ey I InmiumahgRtunlditansyiunseuiy (Emphasis) dyaralriivound
& ' = add ' -

fgm'uu'lumuﬁ'hummnm n3suisiliandy witbuviada

Tug Uit 2. 6 arucy'lmuaﬂLam"mmsmumswnauﬂ’iaamﬁsaaaama'Lﬁ IR

-l
Auiigaiuusety Ltmmnamammmaaaammﬁaanma"lﬂ Mldgyganaudadianiig
usaturuuesdsunauldan eptuniuei ssfuiandainiidbentdr sxdesiy
@ d w o Y - 5 g - o o
dygyraumduanudgdimiiowdy dauuiiasiininaaudgidagannoun1uLs
b d el .’d ' = “
VNIATUAINDZIAY NSUABTIEENTY ALduvndd
P ada d o - d = = ¢ s wa

295719 lun BN AawaraL By vadaifonsasiawesiues Auandives
Hawmaslunouniidunrdafvalduvadaszdeududedriu luszuunszaioidos FM
lnsunimussuautfivensasiiawes (Mansiouwdauazidunida) Wuainsiana
(Time Constant) wirfiu 75 lulasiunil Faweundgnazaes ) iiudy (Widuvdd) vie

=l Q‘: ] d v as A

anas (ALouvhda) Aaukaaud 2122 Hz Wusuly Agun 2.7

AT

WAk

armusauond

rmuﬁ

4 T el ar A T s L3
UM 2.5 Wisuliiguruinvesdyauitenaniuueed
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JUT 2.6 uansvuaumanstduvindaiiiaesde Lasiduwdaniaiessu

F
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@
’g anwazuiulia
= } o o
5 2434 P Y- wWiduna
g 0 dB|
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e 2 anunzidulfa
& ; fduvhda
' -
(n) AaoE1999WIBuvhds (A) anvunduldawiidunnds
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=
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2.7 53UU FM d@wnasle

- a [ )
Weanszuu FM - aweslevdateanwuulmaiosiuszuu FM  sssum (lulu)
at  ar 2 a ) a a = v O - [}
annsasudygaulanuuni Beninesnuuulireuundila (Compatible) AiulAIads
L] 1} ".‘l’ 1 L] I’: lJ 1 J ar L
wABsd MRt IsuazYa NN MIE TneAsgumudvesdyg s (50 Hz f
o v ;d U -
15 kHz) amundonld dygratitonindyyin (L+R) wenniflussuu AM awmesle
aApsdsdyins (L-R) wwhedygin (L-R) Uagriunsuegaawuy AM-DSBSC unau
\Wosinmsfveadayayo DSB Aautegien dniuasssdiindudasdemmelndon (Pilot
= £ = i a ¢ ” a ./ P | [
Carrier) u19ihe Wwagaslun13@alasiud (Synchronize) Auwmzses (Subcarrier) Ma3adds
al' o L. " .:' e e} ot =i adcd o
AMRvsindanvinAy 19 kHz FuviinuAsmilavem vizses 38 kHz wed nssuisuen
deyeuou 2 wila s (L+R) v (L-R) andsluwsauiu lagldwmewansauiuiianin ms
Hadwdng (Multiplex)

doynyraulwdon 19 kHz

COTLTRBVTR T PR

UBUNAIR

d o -t @ o
JUN 2.8 Lansanastuasdgiaulussuuamesledanwan

néwﬂmaa'gﬂmﬂgﬂﬁ 2.8 dgynnniisnannsiadndndozusynousie ey
(L+R) dyadlndon 19 kHz wardaamvegses (L-R) Tugisarudiussanu 50 Hz @
15 kHz wintiu dyanaidssiieenaindiinssndudygrasisuadrouazelifnng
wonidoauaneile (Stereo Separation) dmiuiaiasiu FM awmeslevsiuiedygyin
savanEuTUIuNsAdaRmand (Demultiplex) Fafiururumsassiwiunsiemdnd
iensndynadsseandunruiuadnowaynn

2.7.1 \3asdsainasle

Tuguil 2.9 wansuwudsvesniasdissuvvamailotadndnd dyaraminlilasiiu
wruwate (L) wazen (R) sziunsasversuathutauuiisasuin A iadudyain
(L+R) dwiudyaas (R) Bnvnamiliszsinunsasduiesines (aasvenesssua) ionduina
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v 1% v o v a | W
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{ = NxWn /(2Kd ~ Kv) (2.16)
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23



wavAasssurAmldaInaunis

W, = (Kd=Kv/[N =C *(R1+ R2)])*/? (2.18)
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! P a
AUBIQUAIINDE UG

W, = [(Kd *Kv)/(N * C * R1)]"/? (2.21)
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W@ RS<R1/R2Rs fia Lodnnduiiuaudvauasvanas

Wc = 4/R1*Cc (2.23)

gﬂﬁ 2.20 35uff Transient #an R2-Cc \ila We = 1 /R2 * Cc
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A9 Tursasueniivilaresasiiudyarusumuadiuluwsiduli@sme Faduisesvereild
Nawmesesiiauifludes dygyasumuiadcdumelifies nedaeslduinfiiduya
sumumigainfiazvinld waznsrualudadunaiesiosiian iesandnsiinszud
Swaunisnnadmanes awiilirudawaindana weagluanzasiiammnnds
gudinn nsdilifawesuuumainiiawmes failafawaraluanizas (Steady State
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4. usssunldnuan VCO msiidiusznauililviediisenian daulsznau
i f 0 g W P s - M . '
vlilgagasvinliaudeidweves VCO Waesnninlinasnis (Spurious Output) tutiaa
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mmdsuitasmmisndmsgnidalulinniige

L

VCO \/\/\/

o { 3 a a ¢
JUM 2.21 uansguaduendnnvanadivanaiuazduiinawes
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P o o Ve \ < 1 3 o <l %
g‘t_lﬂawmgw 2.21 liAag1 AR U aduNus AuLALSes (Carrier) 993
VCO naansomepzulaayseunnlaain

(Sideband/Carrier) = (V*«Kr)/(2 = Wr) (2:24)
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eV Aedussnugen (Peak Value) woen11ud 198sRaunAvaY VCO
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Wc = 0.636/RC (2.25)
idenAn R

IR =Sl A M
idanen C

C = 05/(Wc=*R) (2.26)
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lngldvsudanedsawtu (Emitter Follower) dteadwaiiAtieendt VCC og 0.1
Tad 29aseziimulisedygiusinunnunassie VCC
) v a <o ¢ =l s Vs ey s
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dB = 40log(Wc/Wr) (2.27)
dmsumadviiamaine

dB = 20 log(Wc/Wr) (2.28)
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2.11 'Jwimﬁﬂﬂmuﬁmuquﬁwmﬁu (Voltage Control Oscillator - VCO)

AANUANENTaY VCO ﬁ'l‘if[mwaﬁanzju frsaunlewail

- nstdsauunuifl (Frequency Deviation) gagavenAliesisudszviniy
wnuN139818ueUlln (Open Loop Gain)

- @fiesnmvanud (Frequency Stability) msiiladesniwnienuaiinan
SulusdnBedmivannsdunsizimnd anuliwesnisuegian (Modulation Sensitivity)
MTAEiAg

- M3InaUaUB (Response) VCO alsiintsmavaussdganlanuarliasiiiinade
AN TAMIAULAT BTN HYBIgY

- f]mauﬁ'ﬁﬁmammﬁua&mﬁu (Frequency Voltage Characteristic) VCO 9z#aail
Sanduvasanuineussiu (F/V) islaundudady (Linear)

- Spectral Purity lumsusznnaldany idu msduaseminduuvaunden 2993
uamm'mnmumﬂmﬂLmmumvuatymmmmwmmamﬂa mL"fJuﬂamﬂhum'immmau
R VLHRIEHE)

Tumseanuuuiadenguosadalamesiiniunuioussiuinendudauitezdos
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Al o ' | o e ' o 3 bk o
19598 vialarigavinuey TutsimiSoninwendn (Active) w3a919n15%7197u
- & & Y | 1 1 as ar =' 1 (] &l o Vo =i
YVDINTIULALN DS ﬁ]vmuwuauﬂaaﬂaqmwmﬂwaawmﬁﬂw 2.25 Iﬂaag'lu‘rmwm'lmﬂﬂu
NITULAADALAALADS IMALUNAIAABALIA mummvluuatgmmwwmmmuwmnmu
mﬂ'ﬁJ‘w 2.25 Lanagminnuramsudanes maa'luummmamﬂmmmu uay ag
WegnAnaaw C ﬁ]vmu'nluumsLwaumﬂawm']mmu i vmauwm 1995Pad—0 Sadudl
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uaawejmmmwﬂm WA995V818AAE-LD maLawuﬂ'szawamwmamumaawwmahJ
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2.13 asgusTuuiasedieliane (WLAN)

- “ a4 1y v o ol ol a0 e ¢
WelviszuuaTarislimeansavineiuldediaysal Sedesiiesdusznauves
! | o S e o & v 1 [
WAIgIUTINA ) luvanedszdasan univenadfwnsgruiaeadas 2 dau laun
1ASEIUM SN uatamasIuvasgUnTaiTlevialy

2.13.1 wmsgruveannsieasiaietisliaty (Wireless Standard)

Ao wesgunsdehudegauuulsais lag Institute of Electrical'and Electronics
Engineers (IEEE). iludayuiifinumuinsgiunisviisuesszuniasetwneuiimesuuy
Faneilddygrurdutauningd 2.4 GHz wav5 GHz Tusvivana suldud UINIFIY
IEEE802.11a, b Wag ¢-aua1ny S?aurﬁiazmm_ﬁ,'mﬁﬂ'nm% wazAauALAdyy T
unndeiu annsowdadu 3 nduwdneg. fail

2.13.1.1 4m337u IEEE802.11b

WumssgrunldiuanuisusgsunivarenanisUsyme uaglulszne
e Wuniesgiu WLAN  ivihanuiieduainud 24 GHz (adumiuddanunsaldauly
Uszalneld) farwansalunsiu-dedoyaiiamua 11 Mbps uasiindndusiuisiu
seyinilu IEEEB02.11b+ Mdhiiedayaldvhuniiudigean 22 Mbps agsae

Jaytundniusiqunsalinietnelians nmeldunsguignudaeenundy
$waunn wasfidAgusazndandusidauaiunsoiinusauiuld gunsalvagudnyn
e AearunsasIRaBUIINANITY Wi-Fi Alliance iilensavdeuanasgiuesgUnsaluay
ainfulfvesudazgudn Tagtuidemigunsal WLAN flunasgiu 802,116 1Wlélu
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93AnsgINvan TunIsAny anuiarsisur waziidaunsidnganiudivnaideuiniy
unsguifiszuudhaviadoyauuy WEP 7 128 Gn

2.13.1.2 um3§1U IEEEB02.11¢

Wumesgnilmidduldunswarsnniuiiguanud 2.4 GHz Tavaunse
Fudedoyaitninuida 36 Mops fis 54 Mbps udummuiaiigeninnasgiu 802.11b &
802.11g annsauiuszaupmiilunisdearsaunde 2 Mbps 1¢ mm‘sgwuﬁrﬂuﬁuau%'u
Mndlidusnuinn wazddwsdununud 802.11b luouandulnd

vananiindrandneduiliiviswdnsusildinalladiawzsadhuaiu
i auiutiuain 54 Mbps (iu 108 Mbps uAresiauhuiuamzgUnsaliindnain
uitviatuwindu Fannuannsailidearn®y (Chip) nszedygInvasiagunsaii
HHERUI9TIE annsadiuysEansninnsuasdygrandy 2 wirvaan1ssuddygala
u,viﬂtwwmm‘sﬂiamﬂé'zgm_,'lmﬁﬂsﬁuaﬁﬂﬁqﬂniﬁu“l%'am‘lun'lmig'm 802.11b &
UsrdvBniwanadnasituiu

2.13.1.3 4ws37u |IEEE8B02.11a

Durmsgiussuuieioiilimenfivssins ninge v uiig e 5
GHz frmnsalunisfudetayail 54 Mbps Fsanursainsins iwuazd1arsiidonis
armagidongald snsarataniilunisiudideyaansoususedulidiadd e
svayvne vionsiensaldunniiu Wy 54, 48, 36, 24 uag 11 Mbit [Wuey {Jﬂfqﬁuﬂﬁu
Al 5 GHz ddvhildldnueaunivars suiu dammssunusiuaudisitos
INAAUANLE 24 GHz Alnsldrmedasininanssi idyanuveseduiud 24 GHz
gnsumueingunsailseinmdunlinduaimiisatuld sresvenisfousayszanm 300
WnangAnszanudynIa Access Point

mInWeuanAsgIu IEEEB02.11a v 802:11b. Uda seezysyldtasni
802.11b TAaUANAAINTT MagHe 2 WnsguilslangseieiusuAuld vt iivsana
Inglsioygallddueiiaid 5 GHz Jsbiviugunial WLAN 47nsgau 802.11a smiiely
Usewrilny

2.13.2 nasgwvesaunsaiiaiedisliae (Wireless Equipment)
T P -l "o 1 a - 4 w oA
QUﬂifﬂmsa’mﬂﬁ'l%’mamﬁwaumaaiucmmsw'mﬂaumma'i'uaq 2 WUUNAN AD
e as o4 ' % = - A
wuuniglu Built-in) Aukuunieuen Tuntisznanawzgunsalnisuen Fudundnsiue
wmsguililullagtuiiey 4 via léun
2.13.2.1 Access Point
[~ “ as ar & as §oas < 1 e
Jugunsalnszanadygraludigunsaliv-dedygraluniotis fivauuy
as ) o o o v o a e =
1 wadye wie 2 wendgyaiu lnafida AP vivthilmilouduaing (Switch) lussuu
& v I e | a 8 vw A % a =
wieveldans uazurswimihiluaied Winuszuuieieteldaeund Tnedl Port RI4S
segene 4-8 Port wieaudulsmimesuie Print Server lde
2.13.2.2 PC Card (PCMCIA)
o 1w L VY a £ o W o
Wugunsalfudsdgaunlddaditunsuianeswnmni telfaiuisadu
as - v a S s T ) o
dyoyrunn AP viegunsallianeduy Javimiiwmilauiu LAN Card wuu PCMCIA 1ialy
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2.13.2.3 PCI Card

¥hnssasuu C1-Slot vuiATssnauimasdnvazREaty NIC-Card (LAN
Card) uddsdyaahuaeiniafinesandsunnsddygraruaoneun

2.13.2.4 USB

Wanseunesa USB vemludnwaiiioatiu NIC-Card (LAN Card) udda
dynariuaamARRasandswunsasdy IR ENBILAS

2.14 nufiizariu PHP (Personal Home Page Tool)

PHP g81191nA131 "Personal Home Page Tool" 1Uu Server side script #iiln1s

€

o -l

o A:J ¥ d‘ < & o8 ¢ o o u..J ]
uniiveunissneuiuneiigswres Fegduutlunislsudrdinisiinunuaz

anwngAa1anuUNIE Perl wian1w C | wazauisanagldsauduniuwn HTML laagnadl
Usgansnw Feasilvinisdiaulusunsuuuivlesvialadedaidy

2. Juidivinaduszauaanalwd PHP
1. fle¥asvalnd uaza1aonld Database Server

PHP} , \

4 m

3. uldfvineddalng htrmt nduan

UM 2.29 Server Side Script

nngudunsihmyvetiumeiilaniuinie PHP 1Y Wauusigesiesvelnd
PHP Inidla Fuidiivies9z5n PHP Engine tusnuua asUszinanafidsiieglulig PHP
ffu Tawaradinsiedoyasingudeys visdoudonasdludigrudoyads ndsenty
HAGNSTUFULUL HTML (WAZARSUATIVITIIUMISHIUS 12105 49U Client-Side JavaScript)
szgnasnaulufiusnees usgeinavuansanmds HTME Blisun Jsdeulaliidds
PHP a9 vaundosg Lﬁaamngnu‘daLLasUixmawaiﬂa PHP engine #Hudsvinesly
vuaud Tdunadin1sviuresusages uRsal biunndrsennsdueniumasssunn
wazdsiusgeideansyiifensiomelndandudivines ntuiseunaswinau
LUEMARIND ATINLANANTTIY agiinsihnumsiladsnaes Sainsdudel Gune (nd
PHP) axsiunsUssinananey wiuiissgnasludusriwefiagviuil

nsilsan3ud PHP Iluiuma daglvadraduimawuy Dynamic 18 Smsnsiadu
wafififomarszviamindsutadlylfluudavafaiigliitog Tasduadiudeuly
#9q iy Joyaitglddanl unmeesuves HTML) Feyalugrudoya as

PHP fluntwidwan Scripting Language  Mdewineg aufuaglulwdizends
an3ud  (Script)  waznaldaudeseduiulaynds dregreveaniviansy iy
JavaScript, Perl ({ufu dnunguas PHP fiuandsanaiwiansuduuudun fe PHP 165y
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mMsnauIkazesnuuursldlunsaienatsuuy HTML Tasanunsodenunsnuse
uiluidemlilaedaluf® fufufand1ain PHP WunwiiSenia Server-Side wia HTML-
Embedded Scripting Language \Huia3asilefiddeyrianilsiivasliannseadaenars
WUy Dynamic HTML iﬁaehqﬁljisﬁm%mwuazﬁqnt.a'u:Jﬂn"iTu

ilaanndn PHP lildifuduniisvesda Web Server watfudnald PHP fAada
grieuin Webserver tuannsalianiud PHP Teu3al dedady PHP annsaldlamy
Apache Web Server uaz Personal Web Server (PWP) dwiuszuuufjuinis Windows
95/98/NT lunsfives Apache awnsald PHP lsaasguuuude ludnwazves CGl was
Apache Module AMuUANSNtBEATIN G114 PHP Wuwuuluga PHP suifiudauvilives
Apache ialuduverslumsvitnutiues SesvihnuldiSniuuuiduy col msazdnda
u CGl wéh fuvagaddstas PHP feinduualusinsudsuen d1 Apache avdauien
Punvhanmnaiaiigaamsly PHP ol duesluFesvesssavdammlunsvhan msld
PHP uuuﬁtﬂu‘luﬂ“awﬁwaa Apache 38 ulativszanan muInnd

2.15 uain Raspberry Pi

Raspberry. Pi iluvesalulasneuiames 32 ﬁwummé’nuuuLuwutﬁmﬁusiq
auanErsaliunuie lagldiuniswaunainansiverundnsigesnisiumaluladud
duaiumaiioumsaeutuiug weesinenmsaeniues stulsniou vein Raspberry Pi
3993UTHFUVUUANTS Linux - Us93attu SD - nidadamiumsimunluguesa Embedded
Linux wsasgaienmegunsalduvs e mwavissiaumen USB, LAN, HDMI, w8 sdeyayiod
NN Uaz GPIO dwiusaiunasnisgunsudiannsatnd

2.15.1 aauauuaniaatdauardulsznau
WALLIANA

= RS GPIO T Fygiun

/ ¥ S YRFDIDIANALTL

wain USB
yasia SD N1da

yasialmiEns 5

I‘naﬁ.{ [ - f @
AR DAL/ DUNBILURA

DN HDMI

iy ARM11 700MHz,
GPU uag SDRAM

U 2.30 dautseneuratuasa Raspberry Pi
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® JUarumuman Broadcom BCM2835 viaiisuiwn@asiudig , wise
Uszanansiinuse GPU wasuuiwa11usn SORAM linnelusmidadeniu

® yuwgUsznananavzediiy ARM11 A21LE 700 MHz

® vuUsznanimnuia GPU Broadcom VideoCore IV 3845UN13
LARINAHTUIBNMTTYIARBLUY HDMI

®  VUILAIULT SDRAM 256 winglus

® 9ame USB 2.0 (2 wain), wan RCA waz HDMI La1awadyyininle
dmiunafiulnsiinunierauanuaitiiyasonuy RCA Fudlovie HOMI, yaralamwaLdes
wWukanywe 3.5 1y, IARBBIsaTiavIeganastuuLay, ABULINABIVIBTARDNDIABUNA
101aWA (General Purpose Input/Output: GPIO) Afivmava SPl (Serial Peripheral
Interface Bus), 12C, 125, Mdaaaiudsioyanunsunis UART. wazdoniinyes SD n1sa
dwiuideu SD miﬂﬁﬁﬂéﬁgﬁwudﬁﬁ'ﬁmmm

) o «
. aumeensiias +5 Lan 700 faduent) Wussiiuse

2.15.2 n133AN1521 GPIO

V81n Raspberry Pi fvidunmamnaidneania GPIO - dmsuinnaiugunsu
meueniau 17 vilaeiin1siniGesnninsgiunague e wagmnlslusunsy WirnePi audl
NM3InGEEIBUNREIARAMNA TN FUNIY

v Il @ sv WMo
GPi00 (s0A) | @ @ | ne Pl ® @
@PI01.(86L) { @ @ | onp Pn 9} @ @
P04 (GPCLKO) | @) @ | GPIO14 (TXD) PEZ| @ @ |Pin 15
N 1 @} crio15 (RXD) O@® jPin 16
GPio17 | () @ ] 6PI018 (PCM_CLK) Pin 0 | @ @] Pin 1
GPIO21 (PCM_DOUT) | & @ ne Fin 248D &
crio22 | D © | orio23 Pin3 | (0 @ |Pin4
N | @@ | orio24 D O|rins
6P1010 (Mosn. [ @ @ ['Nne Pinaz | ) @
GPI08 (MISO) | (@ | erI025 Pin 13| €D @ |Pink
GPIO11 (SCKL) | @ @ | GPIOB (CED) Pin 14 | @ @ | Pin 10
NC | €D @ | GPIO7 (CEY) & @ | Pin11
(M) 91 GPIO 1195g1U (%) 1 GPIO laglHluswnsu WiringPi

sU#l 2.31 1 GPIO wasuasa Raspberry Pi
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- - oo e 3 e A w oA -
\uaduaudasisae Wuddsdedudamuiivszaudovietnasuananiil
2. daunsdsdygraunmiludiuresnisaisnimainndesfinetuuede Raspberry
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Sy Setup - Wind2Diskimager

Welcome to the Win32DiskImager

Setup Wizard

This will install WinJ2Diskimager version 0.3.5 on your

computer,

It s recommended that you dose ol other spolications tefore

conbnung.

Chick Next to continue, or Cancel o et Setup.

guﬁ 9.1 mshianslusunsy Win32 Disk Imager

< o
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p——
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| Please tead e foloy You the terms of s
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fare foensad under GPL V2 and LGAL VL I .
GH GENERAL PUBLIC LICENSE
Version 2, ke 1991

gt (C) 1989, 1991 Free Soffuers Foundason, Inc.
51 “msnﬂ Fifi Flaor, Bosion, MA 0213041, :wlbm
Everyone & permitied to copy and distribute verbatim copies
of fhis bosnge document, bt changing it 1s not allwsed,

0.} accept the agreement
1donot sccept the agreement
i caadx \r axu = Y
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o R ——
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% Setup - Wind2Diskimager g sl
Select Destination Location l\. i
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L:-— i
i

i Setup wil instad Win32Zuskimager into the folowing folder.
To continue, chok Next, If you would ike to select a different foider, dick Browse.

i
> Py i Fikyy GRS ik | Browse...

At feast 4.9 M8 of free dick space is required.

L <back || next> | [ Cances
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To continue, dick Next. 1 you would lee to select & different folder, dick Srowse. :
Image Writer Browse. .. g !
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cmm AL M Sl O L L) S
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Win3Diskimager, then chck Next.
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L’ {7 Create o deskton icon
L — = s £ R %

UM v.5 msAnaalusinga Win32 Disk Imager

] 4 o =Y z
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[E——

X Setup - Win32iskimager

Ready to Install
Setup is now ready to begin instaling \Win320iskImager on your computer,

Click Instal 1o conbnue with the installation, or cick Back If you want o review o
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CiProgram Fies {x85]Imags\Writer

Start Meny fouder:
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139 IP Address ¥83uasa Raspberry Pi 310151vi015
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4. \en DHCP Server wasidan DHCP Client List azladegy 5\1Lﬂ91ﬁ'ﬁ’}~117‘i 29
ITEProject 14 IP Address 1oag Tuiilldf 1P Address 192.168.0.101

T

e LR, L

gﬂﬁ .16 N139) IP Address wesueia Raspberry Pi
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2.1d IP Address wa3uasna Raspbeny Pi asluludas Host Name (or IP Address)
luitilfe 192.168.0.101 97ntunAtly Open

-
ﬁ PuTTY Configuration
| Category
| Session
Logging
Terminal
Keyboard
Beil
Features
= Window
Appaarance
Behaviour
Translation
Selection
Colours
Connection
Data
Prooey
Teinet
1 < Rlogin
- SSH
Serial

Basic options for your PuTTY sassion
Specfy the destination you want lo connect to

Hast Name for IP address] Port
152.168.0.101| 2
Connaction type

Raw Telnet Rlogin @ S5H Senal

Load. save or delete a stored session
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B e
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The server's host key is not cathed in the registry. You
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5. WUWANEY sudo raspi-config LN@YINNIAIAIUDIA
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11. 1890 Internationalisation Options [Way1N5AYANIA
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14. \3en Bangkok wdanatu Enter vuAduain

o - w8
UM 2.30 NISAARIATUTDINITHN N

15. \iian Enable Camera tallanslaunass udnadu Enter vuAduadn

Ui 2.31 nﬁﬁmﬁqdawmmsg}mw

| - v ! < «
16. \@aulu® Enable winady Enter vudduedin

< a o
Eﬂ‘VI .32 ﬂ’]iﬂﬂﬁ]&ﬂ?ﬂﬂ@dﬂ'\‘ifﬂﬂ’]w

92



17. naju Tab vuAguain nmiuideulud Finish udanadu Enter vuAduain

= a o i
E'Ll'ﬁ .33 mwﬂmmwaams@mw

18. nauEnter WevinasTaninuesa

d - 5 1
JUn .34 MIANAIAIUVOINTINAN

19. Waluswnsy WinSCP ﬁaq’lu'[ﬂéma% WinSCP (Tools>WinSCP) Taeidanina
WinSCP.exe ﬂ:u.amwﬁwhaiumﬁ’egu

i 'j,‘__i
Hi

i

i

Toks  * e ~ Gt ) =

< a o
JUN .35 M3RRREIUTBINIANN

93



20. ldeeinag aslulusunsudail wdanadu Login

- 989 Host name 1d 192.168.0.101 (IP Address ¥83uUa5R)

- 983 User name 14 pi
- %94 Password 1d raspberry

!
f
!

4 e lv.l L
FUN 9.36 n3fnfduYeINITANN

21,/ natal Yes (iaBusunasyiamy

& Conﬂme connecting 10 an unknown server and add A
host key 103 cache?

The server'shast key vias not found in the cache. You have no guarantee l
that the server is the computer you think it is.

The servers mal ey L g
mmwn}'ﬂm&h&mmae |
you trusw-sfvu.  press Yes. Funmmmﬁm umm kevtathe |
cache, press Mo:

d - 5 1
JUN .37 n13fansdIureInITnn w

22. wihvauanlusunsudiolvdamaesiameilidweassusngiudsgy

Lnummxw‘

aion Ostiosh Remy
B oncenize WA g 0 - -
@ 0210 150100 g Mewbemon] i
1 My documents 'ﬂm =5 r’.\_'{: (R FndFe .
1& |+ '\"
Changed
Pantdiectory  1/52014 B3 BB L1080 Tr-aen
Fie teicer 19/2:2004 20813 BI04 50909 PV
Fie feisier A B 1937203 17.2003 [—
File felder 212004 0200 ) 5ol
File foider 1612014 RAGH
File iclder /52014 23
Fre fokder
ot o Aeatin
xSl i
f e il
Fide Folder
Fila falder il
Fie Fokdes i
p igursticn i
i
i
i
QB ol 028in0l 15 PeeIBIB MO0l T
(—— e

i
E
i
i




23, y1aaugelrideninatnes SourceCode

RPi_Cam_Web Interface 11fiaenuan

(5, SourceCode - iE192.1640.104 - WinSCO . L
Commands Sevice Options Bemote Help
Quewe - - Tiorshe Settings Defmnt
o m D B Fod Fiies.
4B
i
Nemw Siae Fignt — |
« vor-n oot
Deskrcp v g
python.games v y
oo ppng ST8L8  NL2013 1207AS F
|
08 el08in el 0Bl 33528100 of?
TP woas ||
v & A8 i o % h e

walviinisaininaines

UM 9.39 NSANAIAIUVBINITHN W

24. nenjy OK LiNagutiunisAnaeninawmasluduesn

i o 7
ligoad st R g

PP M e

gy Urkoad fie Y _Cow_vivh_interface’ to vemake drectory i
BN = 7 -
Trarwfer settings. ’
Tramter tvwe: Beary
T Transter o0 bhackgrownd (2 to bavater Q!

Transhs setings, i b ] | Gmee | L be

| Do gt show W dieiog bet apan

= o
JUN 2.40 MIFARIAILUDINITAN N

25. Wdaldsunsy Putty iainisinsdauasilalesiy

U v.41 MIAARIAIUVBINITANIN

95



1
o

26. WuWANds cd RPi_Cam_Web _Interface wainatu Enter uufduasa

= a Uy
JUN .42 N3AARIEIUTBINIIANIN

27. NuwAIds chmod-utx RPi_Cam Web _Interface Installer.sh LLﬁ?ﬂMijiJ Enter

o a e
Eﬂ‘lﬂ .43 ﬂ'liﬂﬂﬁﬂﬂﬁm‘ﬂ’ﬂ\i?ﬂ'ﬁ@uﬂWW

28. finfiANAY /RPi_Cam Web-interface Installersh install ~uwdanavu Enter
[aYiINSARRY

£B pMeProsect. /A% Cam Web Ite-facec ) ipims

T e R SR L Ty
L R e o

sUT v.44 A1SAAGIAINYBINITAN TN

96



29. NUNWANET sudo shutdown —r now Ltﬁjﬂ@ﬂu Enter lWasan1snuasn

JUN v.45 MIAAAIAINVDINTIRA W

97



|

Xz el v o ) v A : 4> TR = o v c>é - ) sy v
wnasiduenaisnanulidwsunisidanuienisiiny iy lusyanstminlulddselavusunisen
' =g

liaansdlleansdu SansaiilidauUasilond LLas%qé’N%ﬁqL?ﬁwmLaﬂmimﬂﬂsaﬁﬁmiﬁﬂﬂ%



December 1994

&National Semiconductor

LM108/LM208/LM308 Operational Amplifiers

General Description

The LM108 series are precision operational amplifiers hav-
ing specifications a factor of ten better than FET amplifiers
over a —55°C to + 125°C temperature range.

The devices operate with supply voltages from +2V to
+ 20V and have sufficient supply rejection to use unregulat-
ed supplies. Although the circuit is interchangeable with and
uses the same compensation as the LM101A, an alternate
compensation scheme can be used to make it particularly
insensitive to power supply noise and to make supply by-
pass capacitors unnecessary.

The low current emror of the LM108 series makes possible
many designs that are not practical with conventional amplfi-
fiers. In fact, it operates from 10 M{} source resistances,

introducing less error than devices like the 709 with 10 k)
sources. Integrators with drifts less than 500 uV/sec and
analog time delays in excess of one hour can be made us-
ing capacitors no larger than 1 pF.

The LM108 is guaranteed from —55°C to +125°C, the
LM208 from —25°C to +85°C, and the LM308 from 0°C to
+70°C.

Features

| Maximum input bias current of 3.0 nA over temperature
m Offset current less than 400 pA over temperature

W Supply current of only 300 pA, even in saturation

® Guaranteed drift characteristics

Compensation Circuits

Standard Compensation Circuit
R1 R2

OV'-

INPUT

500 pF

c'lﬂ
TL/H/T756-1
**Bandwidth and slew rate are proportional to 1/C¢ *Improves rejection of power suppiy noise by a factor of ten.
**Bandwidth and slew rate are proportional to 1/Cg
Feedforward Compensation

c2
5 poF

ouTPUT

®1995 Nafional Semiconducior Corporation  TL/H/7758

RAD-B30M115/Printed in U. 8. A.
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Absolute Maximum Ratings
If Military/Aerospace specified devices are required, please contact the National Semiconductor Sales Office/
specifications.

Distributors for availability and
(Note 5)
LM108/LM208 LM308
Supply Voltage +20V +18V
Power Dissipation (Note 1) 500 mW 500 mwW
Differential Input Current (Note 2) +10mA +10mA
Input Voltage (Note 3) +15V +15V
Output Short-Circuit Duration Continuous Continuous
Operating Temperature Range (LM108) —55°Cto +125°C 0°Cto +70°C
(LM208) ~25°Cto + 85°C
Storage Temperature Range —65°Cto +150°C —85°C to +150°C
Lead Temperature (Soldering, 10 sec)
DIP 260°C 260°C
H Package Lead Temp
(Soldering 10 seconds) 300°C 300°C
Soldering Information
Dual-In-Line Package
Soldering (10 seconds) 260°C
Small Outline Package
Vapor Phase (60 seconds) 215°C
Infrared (15 seconds) 220°C
See AN-450 “Surface Mounting Methods and Their Effect on Product
Reliability” for other methods of soldering surface mount devices.
ESD Tolerance (Note 6) 2000V
Electrical Characteristics (ot 4)
Parsisel Condition LM108/LM208 LM308 Unit
Min Typ Max Min Typ Max
Input Offset Voltage Ta =25°C 0.7 20 20 7.5 mv
Input Offset Current Ta = 25°C 0.05 0.2 0.2 nA
Input Bias Current Tp =25°C 0.8 2.0 1.5 7 nA
Input Resistance Ta =25°C 30 70 10 40 M
Supply Current Ta = 25°C 0.3 06 0.3 0.8 mA
Large Signal Voltage Ta = 25°C, Vg = %15V
Gain Vour = +10V, Ry > 10 ket i S 4 8 vins
Input Offset Voltage 3.0 10 mV
Average Temperature
Coefficient of Input 3.0 15 6.0 30 pvIrc
Offset Voltage
Input Offset Current 0.4 1.5 nA
Average Temperature
Coefficient of Input 05 25 20 10 pA/C
Offset Current
Input Bias Current 30 10 nA
Supply Current Ta = +1256°C 0.15 0.4 mA
Large Signal Voltage Vs = +15V, Vour = £ 10V
Gain Ry = 10N ® " i
Output Voltage Swing Vg = +15V,R_ = 10kQ +13 +14 +13 +14 v
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Electrical Characteristics (note 4) (Continued)

P i Condition LM108/LM208 LM308 Unit
Min Typ Max Min Typ Max
Input Voltage Range Vg = £15V +13.5 +14 v
Common Mode
Rejection Ratio 85 100 80 100 dB
Supply Voltage
Rejection Ratio 80 96 80 96 dB

Note 1: The i junction temp of the LM108 is 150°C, for the LM208, 100°C and for the LM308, 85°C. For op g at denvi
in the HOB package must be derated based on a thermal resistance of 160°C/W, junction to ambient, or 20°C/W, junction to case. The thermal resistance of the
dual-indine package is 100°C/W, junction 10 ambient.

Note 2: The inputs are shunted with back-to-back diodes for overvoltage protection. Therefore, excessive current will flow if a differential input voitage in excess of
1V is applied between the inputs unless some limiting resistance is used.

Note 3 For supply voltages less than + 15V, the absolute maximum input voltage is equal fo the supply voltage.

Note 4: These specifications apply for +5V < Vg < 420V and ~55°C < Ta < + 125°C, unless otherwise specified. With the LM208, however, all temperature
specifications are limited to —25°C < Ty < 85°C, and for the LM308 they are limited to 0°C < T, < 70°C.

Note 5: Refer to RETS108X for LM108 military specifications and RETs 108AX for LM108A military specifications.

Note & Human body model, 1.5 kil in series with 100 pF.

Schematic Diagram

COMPENSATION COMPENSATION .
: e [] -
R4 RS A6 R?
20K 20K 10K S 10K piz
< R
07 L] o1 b
(113 010

INPUTS

>

TL/H/7T58-8
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i
JFET VHF/UHF Amplifiers

N-Channel — Depletion
Features
® Pb—Free Packages are Available* http:/lonsemi.com
1 DRAIN
MAXIMUM RATINGS (T, = 25°C unless otherwise noted)
Rating Symbol Value Unit 3
Drain-Gate Voltage Voa 25 Vdc GATE
Reverse Gate -~ Source Voltage Vesr 25 Vde
Drain Current Ip 30 mAdc 2 SOURCE
Forward Gate Current la) 10 mAdc = -
Total Device Dissipation @ Tg = 25°C Pp 350 mw
Derate above 25°C 28 mwW/°C
Operating and Storage Junction Ty, Tetg | =65 to #150 °C
Temperature Range
Stresses exceeding Maximum Ratings may damage the device. Maximum TO-92 (TO-226AA)
Ratings are stress ratings only. Functional operation above the Recommended CASE 29-11
Operating Conditions is not implied. Extended exposure fo stresses above the STYLE §
Recommended Operating Conditions may affect device reliability.
MARKING DIAGRAM
o
kN
¥l 2N
5486
AYWWe=

2N5486 = Device Code
A = Assembly Location

X = Year
ww = Woark Week
" = Pb-Free Package

(Note: Microdot may be in either location)

ORDERING INFORMATION

Device Package Shipping
2N5486 TO~-92 1000 Units / Bulk
2N5486G TO-92 1000 Units / Bulk

(Pb~Free)
“For additional information on our Pb—Free strategy and soldering details, please
download the ON Semiconductor Soldering and Mounting Techniques
Reference Manual, SOLDERRM/D.
P T —— = T Fubloston Ovie Maurier
October, 2006 - Rev. 2 2N5486/D

102



2N5486

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)

[ Characteristic | symbot [ min [ typ [ Max [ unit |
OFF CHARACTERISTICS
Gate - Source Breakdown Voltage (g ==1.0 pAdc, Vpg = 0) ViBr)GSS =25 o = Vdc
Gate Reverse Current {Vas = =20 Vdc, Vps = 0) lass - - -10 | nAde
(Vs = =20 Vde, Vps = 0, Ta = 100°C) - - -02 | pAde
Gate Source Cutoff Voltage (Vps = 15 Vdc, Ip = 10 nAdc) Vas(om -20 - -6.0 Vde
ON CHARACTERISTICS
| Zero-Gate Voltage Drain Current (Vs = 15 Vdc, Vgs = 0) | iss | 80 [ - [ 20 [ macc |
SMALL-SIGNAL CHARACTERISTICS
Forward Transfer Admittance (Vps = 15 Vdc, Vgg = 0, f = 1.0 kHz) lyss! 4000 - 8000 | pmhos
Input Admittance (Vps = 15 Vdc, Vgs = 0, f = 400 MHz) Re(yis) - - 1000 pmhos
Output Admittance (Vps = 15 Vdc, Vgs = 0, f = 1.0 kHz) Iyos! - - 75 pmhos
Output Conductance (Vps = 15 Vdc, Vg =0, f = 400 MHz) Re(Yos) - - 100 | pmhos
Forward Transconductance (Vps = 15 Vdc, Vs = 0, f = 400 MHz) Re(yis) 3500 - ~ pmhos
Input Capacitance (Vps = 15 Vde, Vgg = 0, f = 1.0 MHz) Ciss = - 5.0 pF
Reverse Transfer Capacitance (Vps = 15 Vde, Vgg = 0, f= 1.0 MHz) Cras - - 10 pF
Output Capacitance (Vps = 15 Vde, Vs = 0, = 1.0 MHz) chs - - 2.0 pF
COMMON SOURCE CHARACTERISTICS ADMITTANCE PARAMETERS
(Vpg =15 Vde, Tohannel = 25°C)
30 g 50
=i a0
gg 10 by @oss -y gg o S
W 70 - § b @ loss 7~ 41
gg - 17 10 | |
= A 07 752 ooy
§§ 0 L7 T 9s @lpss g 05 .4
20 7 e an a
v oy 03
52 Gis @ 0.25 Ipgs _‘%"”‘ § -
52 10 - gx »
§207 2P A5 65 offebid |
= 4 b @025 ss VAR 4 £° oo FAA b A
03 Pl WP T 0.05 A A A 2
10 20 30 50 70100 200 300 500 700 1000 10 20 30 50 70 1000 ~ 200 300 500 700 1000
1, FREQUENCY (MHz) 1, FREQUENCY (MHz)
Figure 1. Input Admittance (y;s) Figure 2. Reverse Transfer Admittance (y,)
’g 20 10
- % 50 7
‘gg:z e 11 R
i FH g 2 25 Ipss
g o T g 1.0 |
3.0 s @ 0.25 Ipgs B 3
% 20 ,/,1 Qg 05
7 i - 90s @ Ipss 1
oS 10 Ibss] @ Ipss ‘/, E'é 0.1 L L]
= ! 7 L == 222
Yy ool @ 0.25 pgs $2 T
Zos < ——4— 0.02 Gos @ 0.25 Ipgs |
& AU i 8 e
10 20 30 50 70 100 200 300 500 700 1000 10 20 30 50 70 100 200 300 500 700 1000
, FREQUENCY (MHz) 1, FREQUENCY (MHz)

Figure 3. Forward Transadmittance (yjs)

2
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2N5486

PACKAGE DIMENSIONS
TO-92 (TO-226AA)
CASE 29-11
ISSUE AL
NOTES:
1 TOLERANCING PER ANSI
Y14.5M, 1982
2.
3. CONTOUR OF PACKAGE BEYOND DIMENSION R
4. LEAD DIMENSION IS UNCONTROLLED IN P AND
BEYOND DIMENSION K MINIMUM.
| _1C | MILLIMETERS |
| DM | MIN | |_MIN | MAX |
175 | 0205 | 445
1170 1 0210 | 432 | 53 |
125 1 0165 | 318 | 419
D 0016 | 0021 | 0407 | 053 |
'l D 0.085 | 115 | 139
MM_M_A
. 1 K 10500 | — 11270 | -——
f ——n m S
J | 0.105 1 204 |
A, SECTION X-X == 0100 | - | 254
K N ] :!I.E o % =
>N T STYLES:
PiN1. DRAIN
2. SOURCE
3. GATE
ON Semiconductor and on gistered rks of Semicondt Ci dusiri ucm;c;suxc::-mmmbmwmmm
to any products herein, SCILLC makes no y, reps ion Of gt :um"ohuuwd‘- for any p purp nor does SCILLC assume any liability
mmdmmmmdmmmmwmmmmnmm. ! wnfunhmnmsparﬂ consequential or incidental damages.
“Typical” parameters which may be provided in SCILLC data sheets and/or can and do vary in different applications and actual performance may vary over time. All
operating mm'rypiaummwummwwm:mmmmmmmmmmumm
nor the rights of others. SCILLC prock are not or authorized for use as comp d for surgical impiant into the body, or other applications
hwwuupponormunm mmwmmnMNMdmmucmnmmnmmmﬂmwmmm Should
Buyer purchase or use SCILLC products for any such uni d or Buyer shall indemnify and hold SCILLC and its officers, empioyees, subsidiaries, affliates,

mmmwﬂmmmmmmmmmmmm direcily or indirectly, any claim of personal injury or death
ith d use, even if such claim alleges that SCILLC was negligent regarding the design or manufacture of the part. SCILLC is an Equal
omwmmmaw This literature is subject to all applicable copyright laws and is not for resale in any manner.

B

PUBLICATIOII ORDERING INFORMATION

LITERATURE FULFILLMENT: N. American Technical Support: 800-282-9855 Toll Free  ON Semiconductor Website: www.onsemi.com
Literature Distribution Center for ON Semiconductor USA/Canada

P.O. Box 5163, Denver, Colorado 80217 USA Europe, Middie East and Alrica Technical Support: Order L A

Phone: 303-675-2175 or 800-344-3860 Toll Free USA/Canada  Phone: 421 33 790 2910

Fax: 303~675-2176 or B00-344-3867 Toll Free USA/Canada  Japan Customer Focus Center For additional information, please contact your local
mwmu.m maa—a—sna—seao Sales Representative
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2N918

NPN SILICON RF TRANSISTOR

Central

S —

www.centralsemi.com

TO-72 CASE

DESCRIPTION:

The CENTRAL SEMICONDUCTOR 2N918 type
is an NPN silicon RF transistor, manufactured by
the epitaxial planar process and designed for high
frequency amplifier and oscillator applications.

MARKING: FULL PART NUMBER

MAXIMUM RATINGS: (Tp=25°C unless otherwise noted)

Collector-Base Voltage

Collector-Emitter Voltage

Emitter-Base Voltage

Continuous Collector Current

Power Dissipation

Power Dissipation (T=25°C)

Operating and Storage Junction Temperature
Thermal Resistance

Thermal Resistance

ELECTRICAL CHARACTERISTICS: (Tp=25°C unless otherwise noted)

SYMBOL TEST CONDITIONS

lceO Vep=15V

Iceo Veg=15V, Ta=150°C
BVceo lg=1.0pA

BVcED lc=3.0mA

BVERO Ig=10pA

VCE(SAT) Ic=10mA, Ig=1.0mA
VBE(SAT) Ig=10mA, Ig=1.0mA

hrE
fr
Cob
Cob
Cib
PO
Gpe
n
NF

Veg=1.0V, Ic=3.0mA
Vee=10V, Ic=4.0mA, f=100MHz
V=10V, Ig=0, f=1.0MHz
Veg=0, Ig=0, =1.0MHz
VEg=0.5V, Ig=0, =1.0MHz
Veg=15V, Ig=8.0mA, f=500MHz
Vep=12V, I¢=6.0mA, f=200MHz
Vep=15V, Ic=8.0mA, f=500MHz
VeE=6.0V, Ig=1.0mA,
RE=400Q, f=60kHz

SYMBOL
Veso
Vceo
VEBO

Ic
Pp
Pp
T Tstg
YA
ec

15
3.0

20
600

30
15
25

105

30
15
3.0

200
300

-65 to +200
87.5
58.3

MAX

10
1.0

04
1.0

1.7
3.0
2.0

6.0

‘C/wW

UNITS

< 4 2E)GE L

MHz
pF
pF
pF

mw
dB
%

dB

R1 (11-September 2012)



2N918

NPN SILICON RF TRANSISTOR

9,

TO-72 CASE - MECHANICAL OUTLINE

pis

ot
E
F=F
-G
LEAD #2 -
LEAD #1 8 LEAD #3
LEAD #4

15;_/\>’&>\ o R1

DIMENSIONS
INCHES | MILLIMETERS
SYMBOL | MIN | MAX | MIN | MAX]
A(DIA) 02090230 531 | 584
B(DIA) | 0.175 | 0.195 | 4.45 | 4.95
» - loo3] - [ 076
D lo0170]0210] 432 | 533
E 05000 - |1270] -
F (01A) | 0016 | 0.018 | 0.41 | 048
| G(DIA) 0.100 2.54
H 0.050 1.27
J_ 10036]0046] 0.91 [ 1.17
K 10028]0048] 071 [ 1.22 |
TO-72 (REV:R1)

LEAD CODE:
1) Emitter

2) Base

3) Collector
4) Case

MARKING:
FULL PART NUMBER

R1 (11-September 2012)
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NPN SILICON TRANSISTOR

2N2369A

TO-18 CASE

MAXIMUM RATINGS: (Tp=25°C)
Collector-Base Voltage
Collector-Emitter Voltage
Collector-Emitter Voltage
Emitter-Base Voltage

Continuous Collector Current

Peak Collector Current

Power Dissipation

Power Dissipation (Tg=25°C)
Operating and Storage Junction Temperature
Thermal Resistance

Thermal Resistance

ELECTRICAL CHARACTERISTICS: (Tp=25°C unless otherwise noted)

SYMBOL
Iceo
IcBo
BVcBo
BVcEs
BVcEo
BVEBO
VCE(SAT)
VCE(sAT)
VCE(SAT)
VCE(SAT)
VBE(SAT)
VBE(SAT)
VBE(SAT)
hgg

hgg

hrpg

hrg

TEST CONDITIONS

Vep=20V

V=20V, Ta=150°C

Ic=10pA

Ic=10pA

lc=10mA

Ig=10pA

Ig=10mA, Ig=1.0mA

Ic=10mA, Ig=1.0mA, Tp=125°C
Ig=30mA, Ig=3.0mA
Ic=100mA, Ig=10mA

Ic=10mA, Ig=1.0mA

Ic=30mA, Ig=3.0mA
Ic=100mA, Ig=10mA
Vege=0.35V, Ig=10mA
Vee=0.35V, Ig=10mA, Ta=-55°C
Vege=0.4V, Ic=30mA
Vcg=1.0V, Ic=100mA

—

e —

www.centralsemi.com

DESCRIPTION:

The CENTRAL SEMICONDUCTOR 2N2369A is an
epitaxial planar NPN Silicon Transistor designed for
ultra high speed saturated switching applications.

MARKING: FULL PART NUMBER

SYMBOL
Veso
VCEs
Vceo
VEBO

g
Icm
Pp
Pp

T TB(Q

AT
94c

MIN

40
15
45

700
40

30
20

107

40

40

15

45
200
500
360
1.2

-65 to +200

486
146

MAX

400
30

200
300
250

850
1.15
1.6
120

RO (10-March 2011)
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2N2369A e T

NPN SILICON TRANSISTOR

ELECTRICAL CHARACTERISTICS - Continued: (T4=25°C unless otherwise noted)

SYMBOL TEST CONDITIONS MIN MAX UNITS
fr Vege=10V, Ic=10mA, f=100MHz 500 MHz
Cob Veg=5.0V, Ig=0, =140kHz 4.0 pF
ton Vee=3.0V, Ic=10mA, Ig1=3.0mA, Igo=1.5mA 12 ns
toff Vee=3.0V, Ic=10mA, Ig4=3.0mA, Igo=1.5mA 18 ns
tg Veg=10V, Ig=10mA, Ig1=lg2=10mA 13 ns

TO-18 CASE - MECHANICAL OUTLINE

- A D" DIMENSIONS

—i B INCHES MILLIMETERS
1 l'____}_ SYMBOL [ MIN-| MAX | MIN | MAX
_L ) A(DIA) | 0.209 {0230 | 531 | 584
B(DIA) | 0178 | 0.185 | 452 | 4.95
j‘ c ! 0.030 - 0.76
c D 0.170 1 0.210 | 4.32 | 5.33
E E 0.500 = 12.70 g
F(DIA) | 0.016 | 0.019 | 0.41 | 048

G (DIA) 0.100 2.54

H 0.050 1.27
1 0.036 | 0.046 | 091 | 117
J 0.028 | 0.048 0.71 1.22

T0-18 (REV- R1)

LEAD CODE:
1) Emitter

1
2 7 2) Base
45%> 3) Collector

MARKING: FULL PART NUMBER

RO (10-March 2011)
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Raspberry Pi
Quick Start Guide

Il | If not using HDMI, plug in your
| | analogue TV or display

Peripherals you will need

Before you start using your Raspberry Pi,
there are a number of peripherals you will
need. Some are essential, others are
optional.

1. SDHC Card - this is required as the
Raspberry Pi will only boot from an
SDHC card. The minimum
recommended size is 4Gb, class 4 (the
class indicates the speed of the card).
Branded SD cards are also
recommended.

2a. HDMI to HDMI / DVI lead - If connecting

Plug in a USB keyboard
and Mouse

(Optional) - connect Ethernet
cable to your wired network

Connect Display

| Plug in your digital TV or
| monitor

to a HDTV or monitor with a HDMI input, §
a HDMI to HDMI cable will be required.
If your monitor has a DVI input, then a
HDMI to DVI cable will be required.

2b. RCA video lead - If connecting your Pi the 50 Card

Insert SD Card I

|| See below for how to prepare

to an older analogue display (such as an |[fL
old TV), a standard RCA composite
video lead will be required.

3. Keyboard and Mouse - Most standard USB
keyboards and mice should work, however keyboards
and mice which use a lot of power (such as wireless
models) may need a powered USB hub to function
properly with the Pi.

4. Ethernet (network) cable - A network connection
allowing access to the internet is optional, however it
will make updating the Raspberry Pi and installing new
software much easier.

5. Power adapter - The Pi's power input is micro USB,
so to power it you will need both a micro USB to USB
cable and a USB to mains power adapter. The power
adapter must provide at least 700mA at 5V; any less
than this and your Pi won’t work properly. The supply
can be above 700mA.

Other optional accessories

e Wireless USB network adapter - If your Pi isn't
within easy access of a wired network port, a wireless
USB network adapter can be used for access to a
network and the Internet. Please note that as the Pi
only has two built-in USB ports, you will likely need to
purchase a powered USB hub (see below) in order to
use the wireless adapter along with a keyboard and
mouse.

e Powered USB hub - If you are just using a keyboard
and mouse with your Pi, then you probably won't
require a USB hub. However, if you plan on
connecting any additional USB devices such as
memory sticks or wireless adapters, a powered USB
hub will be required. A USB hub without it's own
power supply is not recommended as other power
sources may not provide enough power.

¢  Audio lead - If connecting your Pi to a HDMI device
with speakers, you will not need any additional audio
cables. If connecting to an external audio device such
as normal PC speakers, a 3.5mm to 3.5mm audio
cable will be required. If connecting to an analogue
device with speakers (such as an old TV), a 3.5mm to
2x RCA phono audio cable will be required.

Operating System

Before using your Raspberry Pi, you will need an SDHC
card containing a Raspberry Pi OS (the OS is the software
which controls everything, like Windows on a PC or OSX
on a Mac). Pre-installed SDHC cards can be purchased,
which require no further setup. However, if you wish to
load a Raspberry Pi OS on to an SDHC card manually,
please refer to the documentation found at:
www.wishtrac.com/pi-help

Booting your Raspberry Pi (Raspian Wheezy/Debian
Wheezy 0S)

Once you have connected the peripherals in order as
shown on the diagram, your Raspberry Pi will start to boot.
When the various processes have loaded, you will be
prompted for a raspberry pi login and password:

Login: pi
Password: raspberry

Please note that no characters will appear on screen when
typing the password, not even asterisks (***). This is
completely normal.

When you have correctly entered the login and password,
you will then see the prompt pi@raspberry ~$. You can
start the desktop from here by typing startx and pressing
enter.

If you need any additional help setting up your Raspberry
Pi, please refer to www.wishtrac.com/pi-help

‘@ Wishtrac
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applications

= celiular phones

= foys
s PC multimedia
= digital still cameras

features

= 1.4 ym x 1.4 pm pixel with OmniBSI technology for
high performance (high sensitivity, low crosstalk, low
noise)

= optical size of 1/4"

= automatic image control functions: automatic
exposure control (AEC), automatic white balance
(AWB), automatic band filter (ABF), automatic
50/60 Hz luminance detection, and automatic black
level calibration (ABLC)

= programmable controls for frame rate, AEC/AGC
16-zone size/positionfweight control, mirror and flip,
cropping, windowing, and panning

= image quality controls: lens correction, defective
pixel canceling

= support for output formats: 8-/10-bit raw RGB data

= support for video or snapshot operations

support for LED and flash strobe mode

support for internal and external frame
synchronization for frame exposure mode &

support for horizontal and vertical sub-sampling
standard serial SCCB interface .-

digital video port (DVP) parallel output interface
MIP! interface (two lanes)

32 bytes of embedded one-time programmabie
(OTP) memory

on-chip phase lack ioop (PLL)

/embad'dod_tSV regulator for core power

programmable 1/0 drive capability, VO tri-state

g@]ppoﬂforblad(smcanoaﬂaﬁon

key specifications

= active array size: 2592 x 1944
= power supply: e
core: 1.5V + 5% (with embeddad 1.5V regulator)
analog: 2.6 ~ 3.0V (2.8V typical)
1O: 1.7v ~ 3.0v :
= power requirements:
active: TBD
standby: TBD
= temperature range:
operating: -30°C to 70°C (see table 8-2)
stable image: 0°C to 50°C (see table 8-2)
= output formats: 8-/10-bit RGB RAW output
= lens size: 1/4"
= lens chief ray angle: 24° (see figure 10-2)
= input clock frequency: 6~27 MHz
= S/N ratio: TBD
= dynamic range: TBD

maximum image transfer rate:
QSXGA (2592 x 1944). 15 fps
1080p: 30 fps
960p. 45 fps
720p: 60 fps
VGA (640 x 480): 90 fps
QVGA (320 x 240): 120 fps
sensitivity: TBD
shutter: rolling shutter / global shutter
maximum exposure interval: 1968 x trow
pixel size: 1.4 ym x 1.4 ym
well capacity: TBD
dark current: TBD
fixed pattern noise (FPN): TBD
image area: 3673.6 um x 2738.4 ym
die dimensions: 5520 ym x 4700 ym

PRELIMINARY SPECIFICATION

proprietary to OmniVision Technologies
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1 signal descriptions

table 1-1 lists the signal descriptions and their corresponding pad numbers for the OV5647 image sensor. The die
information is shown in section 9.

signal descriptions (sheet 1 of 2)

signal name

descnption

1 AVDD power power for analog circuit, 2.8V
2 AGND power ground for analog circuit
3 DOGND power ground for digital 1/O
4 SCL input SCCB clock input
5 SDA I[e] SCCB data /'O

power for digital core circuit, 1.5V
¢ i o v 724 (connect to 0.1uF capacitor to ground)
7 SGND power ground for pixel nrrly
8 GPIO1 /o] GPIO 1,
9 GPIOD o GPIQ_._O;
10 STROBE ’o strobe output
1 FREX l/e) frame exposure control
12 DOVDD power ‘power for digital 110, 1.7 ~ 3.0V

(% reference analog circuit

s i referene.g ; (connect fo 0.1uF capacitor to ground)

reference for analog circuit
o st refgrence (connect to 0.1uF capacitor to ground)

: power down control

b oy \ o (active high with internal pull-down resistor)

power for digital core circuit, 1.5V
19 R P (connect to 0.1uF capacitor to ground)
17 RESETB input hardware reset (active low with internal pull-up resistor)
18 AVDD power power for analog circuit, 2.8V
19 AGND power ground for analog circuit
20 ™ input test mode (active high with internal pull down resistor)
21 DOGND power ground for digital O

power for digital core circuit, 1.5V
2 KD g (connect to 0.1uF capacitor to ground)

11.03,2009 PRELIMINARY SPECIFICATION proprietary to OmniVision Technologies
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OV5647 color CMOS QSXGA (5 megapixel) image sensor with OmniBSI™ technology

table 1-1 signal descriptions (sheet 2 of 2)

power for digital core circuit, 1.5V

e e PR (connect to 0.1uF capacitor to ground)
24 DOVDD  power  powerfordigial O, 1.7~ 30w S &
25 DOGND power - ground for digital /O
26 B AVDD power power for analog circuit, 2.8V
27 HREF 1o DVP HREF output j_
EB PCLK o DVP PCLK output
29 VSYNC 1o DvP VSYNEOUtpu_t
30 DOVDD power powar for digitall/0, 1.7 ~ 3.0V
31 DO o _OVP data bit0
32 D1 I1'6 “_. DVP data bit 1
33 D2 ¥o [ & DVPdata bit2
34 D3 WO, " DVP data bit3
35 DOMDNO L O DVP data bit O/ MIP] data lane0 niegative output
3 DeMDPO. V' U6 DVPdatabit®/MiPtdaialanedpostveoutput
a7 EVDD “power power for MIPI cirguit, 1.5V (connect to DVDD)
5 DIMCN, % o DVP data bit 7/ MIP| clock negative output
s - DemMeR ) DVP data bit 6/ MIP} elock positive output
40 /EGND power ground for MIPI TX circuit
. D5/MDN1 o} DVP data bit 5/ MIP| data lane1 negative output
a2 . DaMoP 1o DVP data bit 4/ MIP) data lane 1 positive output
43 % EGND power ground for MIP! TX circuit ’
44 PVDD : -;o;wer power for PLL circuit, 2.8V (connect to AVDD)
i 45 e XCLK“- input system input clock " .
46 - DOVDD power power for digital /0, 1.7 ~ 3.0*/7
N map e o ESSENEEA
| 48 DOGND power ground for digi;ai Ile]
49 AVDD power power for analog circuit, 2.8V
50 AGND power ground for an;iog circuit i
Omlulon. proprietary to OmniVision Technologies PRELIMINARY SPECIFICATION version 1.0
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