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Abstract

This project presents theory and implementation procedures of wireless control system
for control the rescue robot. Structures are including computer, access point, dsPIC, webcam and
controlling Servo motor. Purpose if for create rescue robot for help a patient in danger situation.

Starting with we study a wireless connection. We study about writing program for send
signal control a robot. In this term we study Visual Basic 6 and C Language for transfer data from
computer to UART and control robot what Vs;C want.

The result wireless control can send control signal to a robot for absolutely work.
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71U 23 niha emd
a Lo & = v a o = A J s
2. WUNAIAN ping MUAIBN UGV IP Address voInsunNunvitauma 5’\3Jﬂ']§l‘lfﬂﬂﬂﬂﬂ$u

a 2
NIADUAUDIUNAVU

3 24 limsneuaussdiesndumn

A o 2 [ 3 < 3 2 ] a P
WipvhauTuasudIna NoeN 18a3195211 Server-Client HLUI10RI8ABUTNUADS 2 195D
o o v 3 v o @
ansoh lldaas@ouTdsunsulussvmnsevinldne 1) usnesnlsamumsiSouTusunsudmsy
° ’ 3 = a A 2 °
NATIUMIININUVUTSUUIASBY101U Visual Basic 151am1sal¥nouninesinisuderld Szl

o ' ' { ° a X
Usgndanamazaannugnnnouini sunsu I Frulussuuesaldunniu



2.2 Port ita IP Address

Port

¥ v
@15y Application 119V layer g3 1% TCP (Transmission Control Protocol) %3® UDP
y ¥ '
(User Datagram Protocol) LUNUIUAY Port MUIBIAYYDY Port 921TUIAY 16 bit [SUAIA O D 65535
WoaY Port 198 MFuAATUT service landoenmsiSonld Tunangui nanoiay Port uAaznansavgn
Y ” 2 ' o ¥ P vo @ 3 ° 1
Aond w3y service 1a9 FuBg OS (operating system) N1% Lisududouniioudu ua ldlismuatuld
) A al ’ ia X s .
Mnoudrauilumasguive iimsAndemsdadoyaiia¥u M3 Intemet Assigned Numbers Authority
(ANA) Humihsnunanlumsdssammsidenld Port 31 Port nunmavlanasimingdmsy Service 1a
uaz1ammualu Request For Comments (RFC') 1700 #38t1a4u fienld TCP Port wuiwiav 23 fiu
Service Telnet 1az1aon 19 UDP Port Mueiay 69 d1M35Y Service Trivial File transfer Protocol (TFTP)
9 V ) 2 ' i 4 s ' v 1@
Aethase Tl unedaues Fite/eteservices uaaa 1t vanoay Port uAaznansiay 1dgnsugiu
2 X ) @
Transport Protocol #il4M3 084 Protocol Fan18A21431 UPP %30 TCP 8199214 vanuay Port (Reafiuf
4 P
18 iitesnnidlu Protocol ey
o/ 1] - g
Wiy Port gndaniaiiu 2 dsziandail
; ; . /8 4
1. Well Known Ports 15 9311y Port iszundaulng) svuali1¥1ne Privileged User (1403
Tu an 1 g @ a ¥ A A 1 § o A
ansusy) Tav port imanll Igdmiumsaanessniiunsoshliszyunarnenuiu dagilszasdmifie I
\J § 19 o o o ol r a 5
service AR 1 (M hiFsnvisoduine) lannih Seduiludeammun port Aared My Service 1119
: 2 Ao (%
2. Registered Ports 921111 Port manuay 1024 W'l &1 1aNA Tildmnua’ld
IP Address
o - r 2 ; 2
IP Address fiomnoimvilszsunsomeuniames duilssnoudledaay 4 ga Hinsesvmeyatu
SENIYA 19U 192.168.100.1 30 172.16.101 Fudu
' @ ﬂ = A da v ¥ 3 2 o 9
WINSFIUVDI IP Address Tagiiuilunasgiu version 4 W3oNGonaudu q 71 Pv4 Fadmuale
2 Ve ) 1 o '
ip address §M9MuA 32 bit 130 4 byte UAGZ byte 9TYNAUAILYA () Mo TunuIBAITISUTUSIGALL
B
pomilu 2 daunail
1. Network Address 138 Subnet Address
2. Host Address
A P 9 a o w ] ; []
UUINTIDI computer 1% TCP/IP Protocol 92UHU18IAY IP Address NNUDY address U x*ﬂuaq’lu

A 4’ L)
Layer 3 489 OSI model Heerunsoi/ouutasldnanainat (Logical address) 1az1L1A399 computer it



9214 Protocol 18 q Anwezdealivuneiay Hi3on11 MAC Address U5e910¢# Network card @10 MAC

2 a 4 ' ' H
Address 11111 Hardware Address ftlaouuaslil® unaezilfou Network card

Class YBatfas IP Address

A W.X.y.Z w X.y.Z
B W.X.y.Z w.X yz
C W.X.Y.Z W.X.Y z

AN 2.2 Class ¥93iAag IP Address

aunATIRDINL IP Address D8AITIIClass

ionmunilusafon meesdnsnaniiguail 0aues IP Address $3145M3%0 Class wiie nanamy
04 IP Address 1fanun 5 Class Tag Class 499 Address sziiludasmuat Bit ladhalu mnua
Addressiidpagnfiiientiu Network Address uaz Bit Iatha fineegnidifh Host Address woneimiu
Class Suilumammuadiod1$1u71v0s Network  Segment i1 1811 Class W1 q Tiirls azs1mmves
itonpufiune fiannsedl 18 Moy Network Segment ¥ 4 fini1ls

Class D

Class Hozhigmiunidimualisusiosnoauneiia Tl udvzqnlddmiuasdedoyauuy
Multicast Y99UN Application

Multicast

Humsdenrnindosdumnnile ldnguveunisearemadnngunils udlils yoinieclu
Network Segment ﬂ&u 9

Class E

Class fiti11 Address fignaransB3eu s liign19ameda q

« §1 Byte usn rogaiiiu fauav 1-126 uaasiuiumineiay 1P Address ioglu Class A (IP address
127 1 921 Loopback Address 484 Class iitiznuvie vesneminies )

o $1Byte usn drogaidlu Auav128-191 uaaaiuSuminoay P Address floglu Class B

o $1Byte usn Frwgadiu daav 192223 ueasiuiuninoiau P Address #ioglu Class C

« d7u 224 W Tulozihu Multicast Address fina121341afu
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MIMNUAM IP Address

b 4
tY

11109910919 IP Address S UNIAAADITNINABYRUADS 2 19509 AuTusududesrius P
a t’a’l A ] (] 5 @ 3
Address ¥9IADUNUADING 2 (A5 pTuNOU TRevhmusunousall
[ ¥
11#1 Control Panel 1§a1dnn 4o Network and Internet 18 39101M1A8A Networking and

Sharing Center 1u&InAN Connection U AFoN Properties

Bytes: 182,927,043 1,531,414,391

Groomtes ) Grossbie ] [(Dogese |

j‘l]‘ﬁ 2.5 MUIAN Local Area Connection Status Nf Properties

2. Auiianani Internet Protocol Version4 (TCP/IPv4)

(Newarirg |

Comec!udng i
[1 Reatek  RTLET66CFYBIICE) Fomdy PCHE Gigabi B ,

This connection uses the following tems:
& 9% Clent for Microsoft Networkcs
™ 21QoS Packet Scheduler
™ 2 Fo and Printer Sharing for Microsoft Networks
M -5 Intemet Protocol Version 6 {TCP/IPv6)
SR irteict Protocol Versiori4 (TCPAPYA) |
~&- Link-Layer Topology Discovery Mapper /O Driver
~4- Link-Layer Topology Discovery Responder

Transmission Control Protocol/intemet Protocol. The default
wﬂemandwo&umcdmmvﬁesmaﬁm
across diverse interconnected networks.

3 ¥ a a 4
3Uil 2.6 AwilianBin Interet Protocol Versiond (TCP/IPva)
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3. A IP Address Igndes Tashmuagiuuuinasguluges 1P Address uazdvammuald
£ 4
ru3ndngameegsznin o i 255 uenvintinnmavlunguadsdeandosnudle Wy fmua P veq

g b A
Server 1¥1311 194.10.10.154 aatiuasSmualinsee Client 154 194.10.10.155 $udu

'ou c2n get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

Yi

2> Obtain an IP address automaticaly

@: Use the following IP address:

TP sddress: T194, 10 . 10 154
Subnet mask: 255.255.255. 0
Default gateway: o =

- Obtain DNS server address automaticalty

@ Use the following DNS server addresses:

Prefarred DNS server:
Altarnate DNS server:

{]validate settings upon exit

3N 27 nua P Address
MINMNUA WorkGroup VoInONNAADS
Y o g P s A " g " ° 2
2R8I IMUA  WorkGroup  Iinguunsnouiames s uvoudeididioiu Tasiniuduney
9
Asno 113
1. AANYIIM My Computer 1a8n Properties L8UADA Advance system settings 11H Tab MiFou

Computer Name llﬁ’?ﬂﬂﬁﬂn Change

] System Protection. | Remote |

2 Windows uses the following information to identify computer
E’\&y onthe network. L
Computer desciption: ]

For example: "Kitchen Comptter” or "Mary's
Computer™.

Full computer name: KmeraDx-PC

Workgroup: WORKGROUP

v? To use a wizard to join @ domain or workgroup, chick.
Network ID. [ Network ID.....

To rename this computer or change its domain or
i | workgroup, cick Change.

g‘ﬂﬁ 2.8 190N Change
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H A v al’ ] 9 & :’a v
2. uldsu¥o WorkGroup muhasims TnvezApenidouss WorkGroup H 1insaiumna 2 n5es

= |

You can change the name and the membership of this
computer. Changes might affect access to network resources.
| More information

TR

31 2.9 vhmsulasude Workgroup
\ o = g a o A P
3. Aty OK udrhinsiaminaouianes lnitiais 1oy WorkGroup 1tag Restart
a d :’l A 9 1A a o é’; 4' ] v
ARUWUABINI 2 15DIA 1519% 14 WorkGroup TrainiTineuiiaineiiia 2 50 oglungu
\{ & :
2.3 Tbsunsw Visual Basic 6.0
=4 o o - ¢ > 4 {

TuTassnui mef@mhldidenldlusunsw Visval  Basic 6.0 rilpsnniuasesiie 7149lums
WouTilsunsy v Windows MlASuaduiiongs tazuensinszdwdemsiGouiuds Visual Basic 6.0
o 4 { 2 A g 1y A ’ ' °
dainsesilonrslumsiFeuTsunsuduih lfiluGesi higeioin imszTinsesiligasld hidoseadn
Tnnsalamniigenn aunseasieaenldsalui@isunsuindougndesmumdnnuiniel 1
msuenuesaauves Isunsuetndiussidion ltamveaTsunsuedanasldun

dMSUMIM project (599 Wireless Control Server Robot 3 l8umsiIusunsy Visual

1 ) 2 A ’ v v A A :
Basic N 19lseTomiluiTesina q 15y n155udanmesunses Server UaIA3DI Client , MsnouInsa
A4 4 ' % ¥

msindoufivesuoud udu

dmiuTalsunsy Visual Basic 6 vmuaszilszneuludromnang | yaund |, niee

Properties , wihan Project Explorer , Form Layout
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Loy .;:r&ﬂ%s*& B o0 . . gimesxesm - |

3N 210 dnvazveaTilsunsy Visual Basic

o

L L ] H 1} & 4 L 3
Tuusazdruveelsunsy Visual Basic  efinihiuanaresuly Fausezldinsesiiomai

sawiulumsiaennandu 191 touuys Menu  bar) 9zldidsAn o inseuaqunisiha

> W ] 4 — ] ]
NIMuA , 1OURAS (Tool bar) vxtlszneulildrofuse q WldBenddaluwuldomtes q 1wy ms

¥

Aallsdng |, duiinTusidna Sludu

FHALBNNAIATU m3lsau
o3 dmfumsiannuenndinsunansedvuuszuud§iiams Windows
ot n il
(VR a o 4 A o a <
s dmSunauennatatunawse 199U naziFeu Toesuonnansy
ActiveX EXE el ;
duq nenfuayumalulad Activex
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a = < b4
sHAueNNAIATH msldau
% AMTUMINAUWONNAATUITWALINY ActiveX EXE  usioglugyl
ActiveX DLL

Wadlawsis (dn)

B Fmsunaneu Insauuy ActiveX

Control

MINN 2.3 FUAVBIDNNAATY

2.3.1 Talsunsn Visual Basic Tuaiunisaann
Aeai IdhmsaidouTusunsudmioms  Stream Video TavlTisunsuy Visual Basic 6 1ims
imseonuuy waz WouTilsupsueemn 2 AauiedoasuazdanInglu Video Aefifio Stream Sever
uaz Stream Client A
Tsunsumiinila Stream Sever TlsunsumBsimiisumiounioudine s lums Suda

Video ey Snuaisuazdntlsenevves Tsunsufigsarildesnuuy Bosdudnyazdagne lui

3 2.1 uarasTUsunsuStream Video 1udues Server
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] £ A LA J
@ uYsENo AT HINNVITIUAN 9 vod 1155

o

1. Picture Box ¥iihfiudasmwiiumneinniluny
& 2 ' A o
2. Command Button: Start Cam ionalfuii TUsunsudu Server 3zi5usummannluny
A 2 ' Y
3. Command Button : Stop Cam (iienaiuii Tilsunsuaau Server agngasunmanluau
v i A ] 1 0 o
4. port Sludufifmunamy Port lumsiFoAssenadInNu0Y Server 1A Client

1 9 - A i
5. Command Button: Start Server tiionajuil Tlsunsuazymsilla Server tive 1Client #1150

Wwouasidn 14

o . 2 oo L dwve
6. Command Button: Start Stream tiionatjuii T1lsunsueziEuiin1s Stream Video N1 185 unnntuay

TdaTalsunsuaoend Client NuuFousody

A U 4 ° . o v
7. Command Button: Pause Stream 1§90 1ju1a11nsnyams Stream Video T8 Tlsunsuau
o & g 3. gl A o A )
Client 930512 Faa150nad1)uiidnnsuieriims Stream Video Ao lilldlan

v ¥
8. Command Button :Stop Stream tinnatjuileziilumsngams Stream Video ll&d Talsuns o

o a 4 y
Client WU MN92EUNIStream @03 1UNAN Start Stream 13l

1
~

. 4 1 @ A ' ' o
9. Timerl 11U Timer N¥mMNmTIRUMSIToADs N9 TUSUNS NI Server AUNSDIUIVILAY

9 = £ o A

10. Timer2 114 Timer MMmhReTestumsFoudoasgsznialusunsy Server 1a Client

o é 3 1 9 1 1 \ 1]
11. Winsock iiiuneu Insataesaamilave Visual Basic 10Tums su-da imdoyasenhanied

Tilsunsumifiaos Client imvhilun1550 Video HStream 1191073 Server 1nemsAnde Foa1s

>
LI/ = @

dadoyail laold Winsock dnvaizuazdivilsznouves llsuasundia ldeonuuy eefludnuas
asgiaelali
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31l 212 uaaeTysunsuStream Video 1uda1%043 Client

duilsenouuasrinNvesduma q voa Tusunsy

1.

2.

3.

4.

5.

6.

A U
139919

Picture Box W1miAuanamm Video ims Stream 11910 T0sunsuludam Server

Port ifludmfismuniay Port lunisieresendeduuns Server ag Client

P Hugosiild 1P vounsosfidlusunsuluday Server afiiiommsiFoude

Command Button: Connect tiluijufinaifteisumsigoudesuTisunsuludau server
Command Button: Discomnect iiutjufinaiiongamsidouneiuTusunsuludn Server

= g & o & & = @ ' ] 9 '
Winsock lﬂuﬂauTmmaﬂimﬂuwm Visual Basic Vl‘lf')ﬂﬂluﬂ'ﬁiil'ﬁq ATHYBYATSHIN

FEmsl¥au

1.

2.

| 4 k]
aananduay inuneuRunasnaz 1 a TusunsuAa Server

@ o A { '
Sulysunsy Server u@InNATu Start Cam 1o 1 Tl sunsuuaasnmi 185 uannnnuny
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dninvomyanan misvouindimangetl

b4
b

E > ' i X v @ a o

3. Sulusunsudau Client ¥uu1 52y Port uaz 1P IdasenuTusunsuServer (n38iSuIerea
Tsunsuuuneniunesinsoudodldszy 1 Wu 127.001 muilddmual$ludn Module voq
Tusunsudau Server)

v 4 [ 4 v . A
4. n@1lu Start Server v TUsuNSUAI Server tivoilla Port 595UMSIFONADIIN Client tilonA

udruua Tsunsueeiidonndn “Listening on Port: MU ItiavPort asm 13

5. nellu Comnect vuTilsunsudin Client iilofadedi3suuialusunsuszuanadnh
“Connection Active”

6. ety Start Stream UuTalsUATUEIM Server mmfinaasunTusunsua Server Aozl

Usinguulsunsuludiu Client Aronazunialisunsudin Server 1 idoA1ULAAII1 “Stream

Active”
7. Ay Pause Stream (NONEANISAIMNIINGIY Server 1163 d1 Client ¥20517

8. NAIN Stop Stream INBHYANISTIMNNIATIYU Server 16U Client

nouIN3a Winsock
: A : A ) I o a
Winsock 130 Winsock Socket API ADADY IN5AU04 Visual Basic Hi20lumadiouTusunsy
Su-dedoyarhuszumniodis TasmsldhisTanea Tce wio upD 1fludasaelunisfearssening
RGO H :
m3seullsunsudisneuinsn Winsock 3 2 Yunou Ao
) 2
1. Server 595UMIAAAD (Listen) 910 Inatoud Iaq Tasmsillanosaveslnaoudiugse’ld
a 1w ' { o i a 4 a 2 s [ '
2. Client Aindiony Server iumainfimnua iomsanreduSwouiiuneinigezannsou-da
doyadanuld
@ a A a ’ [
Anaassmusoiullsunsuuunsuiunesinieunod1d ualunsdinisfulusunsuuy
) s A = a 4 A ' @ oa d 3 9 '
neuiuneiIATouRsIasnaN A gn fivoudeduBumeitlaru Tuaude dnansses Ligunse
o a { » . A [-J
MR IP Address ¥DINOUNUADI NS 8071 Static IP Address 1A11109910 1P Address szgndmualdifiy

%1iA Dynamic IP Address 1agon Tulia

119409
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General | Altemate Configuration

You can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administrator
for the appropriate IP settings.

i@ Obtain an IP address automatically
53 Use the following IP address:
IP 54 5

Subnet mask:

Defaust gateway:

@ Obtain DNS server address automatically

& Use the following DNS server addresses:

g 213 msmmualiiily Dynamic IP Address

» - v 9 é 4
iwevdnideanlymilidneassannseld P Address 111 127.0.0.1 Fuilu P Address UNUAIDY

vpenpuNune MRS o IamsanadeuTaons 9Mds Ping mui IdeSusauiadefiruuud 14

WA Video for Windows (VFW)
VFW @151 Win16
a Y a o ¢ R Y 2
vEW 1ifumnasgiuveaunaluladnissunmes st lunsxony Figaimuinsusnly
31UV Ye9 add-on Win16 - ¥8353uVYFANS Windows 3.1 MiihumaTuladmsiunmanginsel

o &R

Tuiinnmuuuaiaea 1sundosiale udqainmues. VEW winte Tidunmin imsiznmiildTivinagega
69 320x240 pixel AL

VFW §11131 Win32

MR Windows 95 fuduun fersudeques vEw ldgminnsausatieglunonTnnd
msvw32.dll 182 avicap32.dll Fanaroudunen Tmuudndnuseay Windows

atnlsfim TuTasserdAdesimaianimaTuTadmssummnednaeiiiosns 1y a.9. 1996 14
Wannonnasgn VEW 18151nasg 1 Active Movie 182111055 14@19A0EY DirectShow fiau1so sy
amgumgs I8 udedlsAmunddlifins 1#nuuediun e iiiesnn Hardware Sunmdaulng

& S
g liarivayumaTuTasi
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SaudozBimaTuTaBmssumnlmia ifaduueddetiies udasgiu viw  Aduiiufition
aunszaagiiy iflosnin VFW avuayulainesvesginsaidunmmunuynriia Uszaousmiy
wnsgiuvedlulassonyl Sadigndiogialan lvgnangunsadsunmsnssuiudossnunasgm
viw 1§

Wans'u VFW API capCreateCaptureWindow

capCreateCaptureWindow 11 uanFudmuadiafiud Capturewindow 1511401390947
mboanusidmSuuaasnm delimsaaseriylasnosvesgunsaiiuamitld suuuuiadsudiusl

Private Declare Function capCreateCaptureWindow Lib “avicap32.dil”

Alias “capCreateCaptureWindowA”

(ByVal IpszWindowName As String,

ByVal X As Long.

ByVal Y As Long.

ByVal nWidth As Long.

ByVal nHeight As Long.

ByVal hwndParent As Long.

ByVal nID As Long) As Long
eBemNiines

IpszWindowName fio %ﬂmmﬁ’uﬁ Capture Window 114 “My Capture Window”

dwStyle A JULVUMIUAAING 15U Window child, Window Visible adaTidosn1sfmuagiuuy
Timua dwStyle 150

X fio it X voauundheveatuf Capture Window Tnouniezfmuali x = 0

Y fio fiffa Y vsayudrounivesiufi Capture Window Tnotnsztmualy = o

nWidth A8 VAN Capture Window Unfezimuald nWidth = 640

aHeight A9 11ANIGVBINUA Capture Window UnAezfmual¥ nHeight = 480

hwndParent A9 Parent Handle

nID 718 Window Identifier UnAvzfimualy nID = 0

1ii0e313 Capture window 1182 SunouaAs oM s daaa991n Windows 1163 Carture window

o ‘é Y Y
Whanumuumasdesve alsznou lildwwmasndn 4 drfe
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CONNECT fio tiataadmyufnneny Capture window (JUIAN)
DISCONNECT fio wiataadhniusnidnmsaasesuiuunay
GET FRAME fip watgadmSumsaemmarnduuny

o ey e
COPY Ao wamsdwmiunshoddnminan lifufinaluesa

ﬂaﬁ%’u SendMessage

SendMessage WulanFudmSudanaias 910 Windows Tigoouiind nieduauaudeoudnd
Bhvinelag e ldimsedilaetianiiasy ieilimsionlfusenindosunnou Tnsa List box 185
wengeRsiimsInsiiasausenIsHanIan g

(109910 Visual Basic Tiamrsadunaasdronanesld sufusuiiusedoaonldladan
SendMessage dmsuiluiananafndoniy Windows

siwumsisen iy

Public Declare Function SendMessage Lib "user32" Alias "SendMessageA" (ByVal hwnd As Long, ByVal
wMsg As Long, ByVal wParam As Long, IParam As Any) As Long

21BN TN
hWwad Ao spuldnalmemeandeamsdsames i
=) d' 9 Ll
wMsg D WANAINABINITHS

A a S A X a 9 A ¥ [ ]
wParam l6¥ [Param 19 mﬂmmsmswmlmm’nuazﬂﬂumJwxmnmmu'lﬂ“lummmlmaz
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2.3.2 Tilsunsa Visual Basic Tuaaumsnaugy

wingnanazaudsznevvealusunsy

3UN 2.4 wihaneeslilsunsy Control

alsznsvves llsunsy

2

&L o 9 A v ags ¢
1. 1y start Fimihnisums sudoyasinmsnafduesa
1 A a @ o v
2. duvBIMIMmIUgUMsIAIBUNvBIiIYHuUA lasuiudly
2.1 iiiona A Yuoudszindeu lnedne lundesdonnuezilsingdoanui “Tum Lef”
A v A 4 ' '
2.2 iiiena S Yueudsznaeud lmedne Tundesdennueslsingdeniud “Reward”
A ] ) { ] ’
2.3 iiiona W Yuesudvziadoudlimedhes lunaesdennuszalsingdennui “Forward
4 v A = ' '
2.4 iilona D Yusudszindoni linedne lundesdonuezilsingdon1ud “Tum Right”
3. damvesmsmugundes Taoiuiy
3.1 1ijona H ndosvznyu linndne lundesdeniuezilsingdoniuii “Camera Left”
A v ’ ¥ 1
32 1iiena J ndosssnyundunasinan Tunasadonimezilsingden1udn “Camera Center”

A ’ ’
33 iilena K ndvsvznyu linwan lundesdeninuezilsingdennudi “Camera Right”
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Vv
2.4 PABIIVYUAN (Webcam)
o =] g @ §

nABAUTVUAN (Web Camera) H3001992(300 Video Camera 114 Huuamiluginsaisunini

9 A [ ] a =4 o
awsadunmindeu Inavesdlfuszansadadiuszuuniovisnsedumesidia v 1 1damisn
a 1w 5 a v o o 9 S 1 ] [
annonu Idisnmuazios ludspiulinshidivusun s Tomisdrsunivaie 1wu gnmAussuy
a J 3 2 o 9 ' o ] a s d (]
dumoia , matlszaunielng FalneslFnuswsuTsunsugnmwiudwaeSislasu Tulsunsy MsN,
Camfrog LIa2 Skype zi‘luﬁu

9 215 ndeaiuunu

sHaveIuuAN
1. hmwriiaveuduses
o g @ a 1A o :
WusesdmSundeaduuanTavia 1l 2 siia fie ccD way cMos uanfion19Munnigade
o o -] Aa aa A 3
cMos dwmsuduresuuu cep wiiluduaes nisuldlundosnsnoa esnnlinnuazideange
' da 9 1 o I a
A1 uazhlidggnusuniutoeniuduigeisia CMOS
; NS
2. wikawgiuuumsivense
A 1 - @ 1 [ A v 1 @ 5 > 4
msiouaevesndestvuny lulegiudiuinasifounomumodya iy USB unumady
Q'l % gu o) $ A L 1
Taeia 11l 2 1193 ¥ufs USB 1.1 uaz USB 2.0 uenanildalindsaduuauyiia 1¥aon19nsideudenu

s A o "o '
5211 Wi-Fi ¥39 Wireless 11998 l5oannuazadnaelumssans uadalismisoudiauns
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2.5 winedszaiana dsPIC30F4011
251 mil¥anuluga UART fHuweineynsu
1uga Universal Asynchronous Receiver Transmitter (UART) ﬁ%mséams%ga’lugmmn
GECNCRITES Li‘lu‘nﬁa‘luTugaﬁ;ﬁm%’mﬁun1si‘hmm/mwfmunnaunsuﬁﬁadmuiu dsPIC30F  Tny
Tugn  UART wziluesdalasifauuuaqmand(full-duplex) Sudedoya’ldndoutu(@asfionts)
annsoumlszgnd o fumsidouse AU gunsal moven 15y aeufiames, Rs-232 ik
TulnsnouInsaied dspic3orson iTuga UART Wdaml4 1 UART Tassmuavmeda
dmfuuga UART Biivmesn UIRXRF2 dmivsudeyaoynsy az UITX/RE3 dmsudedoya
oynsy wenvIniideIdfmAunesnoynsIASY (UART  Altemate 10)  fihumiisvimeda
UIATX/RCI3  dwSumsdedoyauas UIATXRCI4  dmSumssudoyasynsumslFnudeuden
otnlaetanilaniniu Tasansaidenmsldommunisivatn ALTio  @afi 100 LiiSained
UxMODE (UARTx Mode Register)
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2.5.1.2 dmaeiniunulnga UART
- %o’ UxMODE (UARTx Mode Register)
Mnua nuamsianuvesluga UART 15y ninesadudedoyandosns sasimsiuda
9 ° a g ada a <] £
doya, Tmdndeya Wisata uaziavga 1Wuau
- 33om0s UxSTA (UARTx Status and Control Register)

Femaeiudasdomemsinuesluga UART uaziianiugumsyiau UART iy
- 5305 UXRXREG (UARTx Receive Register)
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- 33mADS UXTXREG (UARTx Transmit Register)
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- UxBRG (UARTx Buad Rate Register)
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2.5.1.3 NISAMIUINDATIUOA (Baud Rate)
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Baud Rate 16+ (UxBRG+ 1)
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PWM Period = [(PRy) + 1] * T, * (TMRy Prescale Value)
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4.0 MHz 90gA3

PWM Period = [(PRy) + 1] * T * (TMRy Prescale Value)
21000 us = (PR + 1) x (4 x (1/4 MHz)) x 256

PR+1 = 0.021/0.000256

PR > 82.031 -1

PR = 81

M PR szilumunavesdayana PWM fidesms 1

I

ﬁnm 21 ms 100%
1 ms = 100/21
= 4.76%
Dpwm = (D(%) x Tpwm) / 100
= (4.76 x 0.021) / 100
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OCxRS
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Dpwm / (Tosc X N)
= 0.001 / ((1/4.0M) x 256)
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Futaba S AIRTRONICS A2 Radies
"J° Type Connector
Btack (-) Red (+)
Signal (S)
Black or White

Red (+)
Black (-)

Red (+)

Note :

The (+) and (=) are the
reverse of Futaba, Hiteo
and JR connectors.

o2
25
B>
x~2
e
X0

(+) pey

(-) umosg

(s) 18UBIS 4

Presstabto Lift tabs with knife edge LIft tabs with knife edge
torelease wire pin to release wire pin

release wire pin

Lift tabs with knife edge
to release wire pin
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MANUIN D

Code Program Visual Basic #iaz Code dsPIC30F4011

Code Program Visual Basic

Server Code

lugauues Module
Option Explicit
Public Declare Function capCreateCaptureWindow Lib "avicap32.dl1" Alias "capCreateCapture WindowA"
(ByVal IpszWindowName As String, ByVal dwStyle As Long, ByVal X As Long, ByVal Y As Long, ByVal
nWidth As Long, ByVal nHeight As Long, ByVal hwndParent As Long, ByVal nID As Long) As Long
Public Declare Function SendMessage Lib "user32" Alias "SendMessageA" (ByVal hwnd As Long, ByVal
wMsg As Long, ByVal wParam As Long, [Param As Any) As Long
Public mCapHwnd As Long
Public ListDisplay As Variant
Public requested As String
Public Clippboard As Variant
7 Public Const CONNECT As Long = 1034
Public Const DISCONNECT As Long = 1035
Public Const GET_FRAME As Long = 1084
Public Const COPY As Long = 1054
Public Function GetFile(ByVal StrFileName As String) As String
Dim StrFile As Long
Dim GetFil As String
StrFile = FreeFile
Open StrFileName For Binary As #StrFile
GetFil = Space$(LOF(StrFile))
Get #StrFile, , GetFil



Close #StrFile
GetFile = GetFil

End Function

ludauves Form

Option Explicit
s A )
Private Sub cmdStartServer_Click() /131eNAYY Start Server
Winsock.LocalPort = txtPort. Text /A5 Port ¥04 Winsock‘lﬁ'lﬂumﬁﬂu
Tue3 Port Text
Winsock.Listen //Winsock 595U
o 5 1
Me.Caption = "Listen on Port: " & Winsock.LocalPort /I3 151N NYUI Listen on Port ...
End Sub
4 )
Private Sub cmdStartCam_Click() //tlli)ﬂﬁ‘lill Start Cam

mCapHwnd = capCreateCaptureWindow("WebcamCapture”, 0, 0, 0, 640, 480, picDisplay.hwnd, 0)

) A . QU
/MM SIFDUABNU Webcam

DoEvents
SendMessage mCapHwnd, CONNECT, 0, 0 //ﬁ'samia Webcam
TmrPreview.Enabled = True /[Timer '?'nﬁ'm ﬁ1ﬁmnaumsua AN
My
End Sub
Private Sub cmdStopCam_Click() //Lﬁanﬂﬂu Stop Cam

DoEvents: SendMessage mCapHwnd, DISCONNECT, 0, 0
//PANM3IFoUADAY Webcam
TmrPreview.Enabled = False //Timer ﬁﬁmﬁﬁmnﬂnms AN
nyANIY
End Sub
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Private Sub cmdStartStream_Click()
TmrStream.Enabled = True
Me.Caption = "Stream Active."

End Sub

52

q
/131PNAYY Start Stream
/Timer NAIVYUMST Stream 111U

. 2
/A TUsSunsHAUN “Stream Active”

Private Sub cmdPause_Click()
TmrStream.Enabled = False

Me.Caption = "Stream Paused.”
End Sub

A
/139nA1Ju Pause Stream
£ o
//Timer NMIVHUNST Stream HYANIITNNIUY

i 3
/93 1U5unsNAUN “Stream Pause”

Private Sub cmdStopStream_Click()
TmrStream.Enabled = False
Winsock.Close
Me.Caption = "Stream Stopped.”
Kill App.Path & "\temp.bmp"

End Sub

-
/1359NAY Stop Stream
e A .
/Timer NMIUYUMNS Stream HYANTVNIU
: A\ \,
//Winsock NgAMSITONAD
o 5 U
/12 Talsuns w71 “Stream Stopped”

awWdgUad1auiNe Stream

Private Sub Winsock_Close()

Winsock.Close

ListDisplay.AddItem "Disconnected”

End Sub

//BB1NIAUNIIYD Winsock Close
/Winsock ¥igamsi¥oumo

s d' A o )
/AAMIIFDUADNY Picture box

Private Sub Winsock1_ConnectionRequest(ByVal requestID As Long) /IM5vYBIFONABN Client

If Winsock.State <> sckClosed Then Winsock.Close

Winsock.Accept requested

Me.Caption = "Connect From: " & _

Winsock.RemoteHostIP & " Accepted. "

End Sub

/BAUZYD9 Winsock oy
Y close

/IWinsock Sufaemsidiouse
/M lalsunsuuaasdonny

// “Connect form ... Accept”
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Private Sub Winsock1_DataArrival(ByVal bytesTotal As Long) //0%‘1]1&‘1’!’6%6‘7"!%’ 1171910 Client
Dim data As String /ifmuadata iudoyauuy String
Winsock.GetData data /[Winsock 51 data si‘lua’x’ay’a
If data = "CAMSTREAM" Then /181 data Ao CAMSTREAM
Else /enmiteantd

Winsock,Close //Winsock T
End If

End Sub

Private Sub TmrPreview_Timer() /BTUIUNTINNINYDS TmrPreview
SendMessage mCapHwnd, GET_FRAME, 0, 0 /idsthuardouns il Webcam

SendMessage mCapHwnd, COPY, 0, 0

picDisplay.Picture = Clipboard.GetData /ma mmwﬁ'lé'mmn Webcam U
Clipboard

Clipboard.Clear
End Sub

Private Sub TmrStream_Timer()
Dim BinFile As String
If Winsock.State = sckConnected Then
SavePicture picDisplay.Picture, App.Path & "\temp.bmp"
DoEvents
BinFile = GetFile(App.Path & "\temp.bmp")
DoEvents
Winsock.SendData BinFile
End If
End Sub




Private Sub Form_Unload(Cancel As Integer)
If Dir(App.Path & "\temp.bmp”, vbNormal) = "temp.bmp" Then Kill App.Path & "\temp.bmp"
End Sub
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Client Code

lugiuves Module
Option Explicit

Public Function SetFile(ByVal StrFileName As String, ByVal FileData As String)

Dim StrFile As Long
StrFile = FreeFile

Kill StrFileName

Open StrFileName For Binary Access Write As #StrFile

Put #StrFile, , FileData
Close #StrFile

End Function

¥ : A >
(NanuatifedunaeInd Binary nduuniiunin)

luaauves Form

Option Explicit

Dim iData As String

Private Sub cmdConnect_Click()
Winsock.Close
Winsock.RemoteHost = txtIP.Text
Winsock.RemotePort = txtPort. Text
Winsock.Connect

End Sub

A
/1i18nA1YY Connect

/[Winsock gAM391191U

v ’ A 1]
/iufing P Tu Winsock 10521 1uv09 IP Text

o ’ P
/niufing Port T Winsock amusz1) 14 Port Text

//3oUAD Winsock

Private Sub cmdDisconnect_Click()
Winsock.Close
Me.Caption = "Connect Closed.”
picDisplay.Picture = Nothing
End Sub

4 y
/1iiBNAYN Disconnect
/Winsock NYANITHNIY
o 3 \J
/13 TUsuns v “Connect Closed”

/uSmsuaanIn
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Private Sub Winsock_Connect()
Winsock.SendData "CAMSTREAM"
Me.Caption = "Connection Active"

End Sub

Private Sub Winsock_Close()
Winsock.Close
Me.Caption = "Connection Closed”

End Sub

//BTUIAIUYINIBUBY Winsock Connect
//Winsock #3993a “CAMSTREAM”

L Fa
/3 Tals1nS VTN “Connection Active”

//BTUILANUNNIBVDI Winsock Close
//Winsock NganI5¥1191

- iy
/192 T1sunsuaUI1 “Connection Closed”

Private Sub Winsock DataArrival(ByVal bytesTotal As Long) /TUIWANUNNIYUDY Winsock

DataArrival
Dim data As String
Winsock.GetData data
iData = iData + data
DoEvents
Setlmg iData

End Sub

Sub SetImg(Imgdata As String)

SetFile App.Path & "\temp.bmp", Imgdata

DoEvents

Jfmuamila data 13 string
/[Winsock %I‘Ui’l’tmﬁ data

//ﬁ114uﬂ°lﬁ' iData = iData + data

Jfvualy iData (Sumw

//RTINIAMNNUIYUDY Setlmg

/iFonldansumsutas e Binary itunm

56

picDisplay.Picture = LoadPicture(App.Path & "\temp.bmp") /msuaaamwuy 1UsunsuaIn Client

iData=""

End Sub




Private Sub Form_Unload(Cancel As Integer)
If Dir(App.Path & "\temp.bmp", vbNormal) = "temp.bmp" Then Kill App.Path & "\temp.bmp"
End Sub V

' A o
//l‘ﬂ‘Llﬁ')‘uﬂi‘f’i‘ﬁiﬂ'lillﬂﬂ\iﬂ'mlmTﬂi!lﬂillClient
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Code Program Visual Basic ‘lua'mmaamsmuqu

Option Explicit

Private Sub Form_Load()

MSComm].Settings = "9600,N,8,1"

MSComm1.CommPort = 4

MSComm1.InputLen = 1

MSComm1.PortOpen = True

MSComm1.RThreshold = 1

/IRMUAA default

/A MUAMIAAABHIUNDTA COM4
/R vuaslialvesdoya Input
/mvuamsitla Port

/B UAM5INA Event Y4 Port

End Sub
Private Sub Start_KeyDown(KeyCode As Integer, Shift As Integer) nitelimsnaijuiduoia
Select Case KeyCode //lttlﬂ!ﬂuﬂia 13 ﬂmwiazﬂu
N3,
Case vbKeyA /Miienaify “A”

Textl.Text = "Turn Left"
MSComm1.Output ="A"
Case vbKeyD

Textl.Text = "Turn Right"

MSComm1.Output = "D"

\ 3 ;
/%09 Text] YDA “Tum Left”?
' 9
/reedoya “A” oan 11N Port
/niienatjy “D”
] 3 3y ' .
/1U%Ba Textl AUFDAINI “Tum Right”

/raadoya “D” 8on i Port
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Case vbKeyH

Text2.Text = "Camera Left"

MSComm1.Output = "H"

Case vbKeyJ

Text2.Text = "Camera Center"

MSComm1.OQutput = "J"

Case vbKeyK

Text2.Text = "Camera Right"

MSComm1.Output = "K"

Case vbKeyW

Textl.Text = "Forward"

MSComm1.Output = "W"

Case vbKeyS

Textl.Text = "Reward"

MSComm]1.Output = "S"

End Select

End Sub

/nilenatlu “H”
’ 3 9 1
/u%049 Text2 YF0AIUIN “Camera Left
/rtadoya “H” 001U Port
/nisenau «3
1] n§ 9) v
//1u%04 Text2 WF9A1NUT “Camera Center”
/reedoya 1 vanliUn1a Port
G
Ihisonafu “K>
’ 5 £ ' B
/U504 Text2 YuT0A21U3 “Camera Right”
/rdadoya “K” 990 Tna Port
hiienaify “w»
] 3 9 '
/1u%04 Textl U141 “Forward”
/reedoya “W” oonlin1e Port
/nisenalu «s”
] 3 £ J
/1u%89 Text! WTDAIINI “Reward”

/rtadioya “s” 8onTma Port



&S
Private Sub move_KeyUp(KeyCode As Integer, Shift As Integer) //maﬂaamjn
Textl. Text="" /ugo9 Text! Tufidony

Text2. Text="" /111909 Text2 hhifﬁ’l'ﬂﬂ’ﬂll

End Sub



Code dsPIC30F4011

#include <p30f4011.h>
finclude <uart.h>

#include <OutCompare.h>

! Config fuse
_FOSC(CSW_FSCM_OFF & XT PLL4);
_FWDT(WDT_OFF);

I/ Calc Buad Rate Generator
#define Fcy 4000000.0
#define BAUD RATE 9600.0
#define BAUD_RATE_GEN  (Fey/(16.0BAUD RATE))-1
void _ISR_U1TXInterrupt(void)
{
: _UIRXIF = 0;
}
void _ISR_Ul1RXInterrupt(void)
{
_UIRXIF = 0;
}
void _ISR_PWMInterrupt(void)
{
_PWMIF = 0;

void Delay_MS(unsigned int ms)

61

// dsPIC30F4011 MPU Register
// UART module

// Outcimpare module

// Sw Disable, Mon Disable, XT w/PLL 4x
/l Watchdog timer off

// Fosc 4.0MHz
// Baud Rate 9600 bps

// Baud Rate Generator

/1 Clear TX interrupt flag

/I Clear RX interrupt flag

// Clear PWM interrupt flag

//Delay 1ms (XT w/PLL 4x)



unsigned int i;

for (; ms>0; ms--)

for (i=0; i<728; i++)

/

Nop 0;

void Motor_Forward()
{
_LATBO=1;
_LATB1 =0;
_LATB2 =0;
_LATB3=1;
}
void Motor_Backward()
{
_LATBO =0;
_LATBI=1;
_LATB2=1;
_LATB3=0;
}
void Motor_Stop()
{
_LATBO=0;
_LATBI1 =0;
_LATB2=1;
_LATB3=1;

DC Motor

/[configuration for RBO to high
//configuration for RB1 to low
//configuration for RB2 to low
//configuration for RB3 to high

//configuration for RBO to low
/lconfiguration for RB1 to high
/[configuration for RB2 to high

//configuration for RB3 to low

/lconfiguration for RBO to low
//configuration for RB1 to low
/Iconfiguration for RB2 to high
/lconfiguration for RB3 to high
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I Servo_Open
void Servo_Open(void)
{
CloseOC1();
CloseOC2();
OpenOC1(OC_IDLE_CON &
OC_TIMER2_SRC &
OC_PWM _FAULT_PIN_DISABLE,
0,
Register
0);
TMR2 = 0x0000;
T2CON = 0x8030;

OpenOC2(OC_IDLE CON &
OC_TIMER2 SRC &
OC_PWM_FAULT PIN DISABLE,
0,

Register

0);

TMR2 = 0x0000;

T2CON = 0x8030;

63

/Il Close Timerl

// Close Timer2

/I continue operation in idle mode
// Timer2 source for OutCom1

/I PWM mode on,fault pin disable
// OCXRS data secondary

/{ ORXR Data Main Register
// Clear Timer2

// Timer2 ON, Prescale 1:256

// continue operation in idle mode
// Timer2 source for OutCom1

// PWM mode on,fault pin disable
// OCxRS data secondary

/I ORXR Data Main Register
/! Clear Timer2

// Timer2 ON, Prescale 1:256



I Servo_Direction]l_Steering
void Servo_Left()
{
PR2 =381;
SetDCOC1PWM(18); // Pulse High 1.0ms
}
void Servo_Right()
{
PR2 =81;
SetDCOCIPWM(29); // Pulse High 2.0ms
}
void Servo_Middle()
{
PR2 =81;

SetDCOCI1PWM(23); // Pulse High 1.5ms

1/ Servo_Direction2 Camera

void Servo_Cameralefi()

{
PR2 =381;
SetDCOC2PWM(18); // Pulse High 1.0ms
}
void Servo_Cameraright()
{
PR2 =81;
SetDCOC2PWM(29); // Pulse High 2.0ms

}

void Servo_Cameramiddle()



PR2 = 81;
SetDCOC2PWM(23);

/

Initial UART

void Uartl_Init()

{

unsigned int configUIMODE;
unsigned int configU1STA;
unsigned int BaudRate;

CloseUART1();

configUIMODE = UART_EN &

nomal pins

bit

65

// Pulse High 1.5ms

UART IDLE_CON &
//UART RX_TX &

//UART_ALTRX ALTTX &

UART DIS WAKE &
UART_DIS_LOOPBACK &
UART DIS ABAUD &
UART NO_PAR_SBIT &
UART_1STOPBIT;

configUISTA = UART_INT TX_BUF_EMPTY &

UART _TX_PIN NORMAL &

// Close UART1

// enable module
// Work in IDELE mode

// Communication through the

/I Communication through ALT

// Disable Wake-up on START
// Loop back disable

// Input to capture module

// no parity 8 bit

/1 1 stop bit

// Interrupt on TXBUF empty
// UART TX pin normally
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UART _INT RX CHAR & // Interrupt every char
reciveed
UART_ADR_DETECT DIS & // address detect disable
UART_RX OVERRUN_CLEAR; /I RX buffer Overrun
clear
BaudRate = BAUD RATE_GEN; // Baudrate 9600 pbs

OpenUART!1 (configUIMODE, configU1STA, BaudRate);

}
/* pototype section */

void init_uart(void); // Initial UART1 Function

int main(void)

{

char rx_data; // Character Receive Buffer
TRISD = 0; // set Port D to output
TRISB = 0; // set Port B to output
LATD =0; // clear port D
LATB=0; // clear port B
Servo_Open(); // Open Servo
Uartl_Init(); // Initial UART = 9600,N,8,1

while(1) // Loop Continue

{

//UARTI



if (DataRdyUART1())
{
rx_data = ReadUART1();
if (rx_data ="A)
{
Servo_Left();
Delay MS(2000);
Servo_Middle();

while(BusyUART1());
}
else if (rx_data=—"D")
{

Servo_Right();
Delay_MS(2000);
Servo_Middle();

while(BusyUARTI1();
}
else if (x_data =—"W")
{

Motor_Forward();
Delay_MS(2000);
Motor_Stop();

while(BusyUART1();
}
else if (rx_data=—"S")
{

Motor_Backward();

Delay _MS(2000);
Motor_Stop();

/1 If RX Receive Complete

// Get UART1 Data Receive
// If Receive "A"

// call Function

// Wait putsUART 1 Complete

/1 If Receive "D"

// call Function

/I Wait putsUART1 Complete

// If Receive "W"

// call Function

// Wait putsUART1 Complete

// If Receive "S"

// call Function
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while(BusyUART1());

}
else if (rx_data ="H')
{
Servo_Cameralefi();
while(BusyUART1();
}
else if (rx_data =="T)
{
Servo_Cameramiddle();
while(BusyUART1());
}
else if (rx_data ='K")
{

Servo_Cameraright();

while(BusyUARTI1());

// Wait putsUART1 Complete

// If Receive "H"

// call Function

// Wait putsUART 1 Complete

// If Receive "J"

// call Function

// Wait putsUART 1 Complete

// If Receive "K"

// call Function

// Wait putsUART1 Complete
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IX-dsPIC40

40-pin dsPIC microcontroller Project board

Features

® Use a 40-pin DIP dsPIC30F device, dsPIC30F4011 on-ooard Clock rate of 4MHz
® Debugging and programming via LCD jack with ICDX-30 or ICD2 {optional}
@ Sclect PROG and RUN mode with a switch.
@ Prepare 5-ports as - RBO-RB8, RC13-RC 14, RDO-RD3, REO-RES, RE8 and RFO-RFS
@ +5V 800mA regulated DC supply on-board
® RESET swalch
@ LCD modul connection : D4D7 with RDO-RD3, RS with RFO and E with RF1 port pin.
& 2 of RS-232 serail portinterface
UART! connect with RC13 and RC14, se%ééfed by jumper
UART2 connect with RF4 and RFS, selecied by jumper
® Free expeimenial device as:
® 4-LED monitor active logic “high™
® Piczo speaker
® 4-Push buttton swilches with pullup resistors
® 4-points Terminat block for connect with Q8 (Quadrature Encoder Input)
® 0-5Y reference source for A/D tesing

@ Proto area 3Ix235 Inches with 170 solder pads. This area support medium size
breadboard {KH-102 from K&H)

® Required +3Vdc 500mA supply (up 1o +12Vdc)
Packing List
® Expenment board
® Documentatfion
Optional :
@ +12V 500mA DC cdaopter
® |CDX-30 Debugger/Programmer for PIC/dsPIC with DC adapter
® R3-232 serial port coble
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2 e JX-dsPIC40 project board technical info

1. JX-dsPIC40 schematic diagram

Figure 1is complete schematic diagram of JX-dsPIC40 project board. The
dsPIC chip on-board is dsPIC30F4011. It has 29 input/output port pins.
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HRS4E Relay

1.COIL DATA

1-1.Nominal Voltage

1-2.Coil Resistance

1-3.Operate Voltage
1-4.Release Voltage
1-5.Nominal Power Consumption

2.CONTACT DATA

2-1.Contact Arrangement
2-2.Comtact Material

2-3.Contact Rating

2-4.Max. Switching Voltage
2-5.Max. Switching Current
2-8.Max. Switching Power
2-7.Contact Resistance ( Initial }
Electrical

2-8.Life Expectancy Machanical

3.GENERAL DATA
3-1.Insulaticn Resistance
3-2.Dielectric Strength
3-3.0perate Time

34 Release Time
3-5.Temperature Range
3-8.Shock Resistance
3-7.Vibration Rasistance
3-8.Weight

3-9.Safety Standard

4.DIMENSIONS (in mm )

3VDC 0 48 VDC
Referto Table 1
Referto Table 1
Referto Table 1
380 mw

1FormA .1 Fom C
AuCdo

12A 120VAC / 24VDC
10A 240VAC f 24VDC

110 VDC / 250 VAC

15A

2500 VA |, 240W

1.000 m},. a1 8VDC 1A

100,000 operations at nominal load
10,000,000 operations

Min.100M;, at 500 VDC

1.0B0VAC , 1min between open contacis
2500VAC, 1min between contacts and coil

Max. 10ms

Max. Sms

-300 470 2

10G

10 - 55 Hz , Amplitude 1.5mm
10 gr.

Cenform to VDED110 AND 0435 , UL, CSA

13 4
PR T

HRSZE Rolay
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CONTACT ARRANGEMENT

—a FORMA C:1FORMC :

o ———  NOMINAL VOLTAGE: e

:

| | '
|

i =
; DC3V ,DC5V, DC8Y . DCOV , DC12V, DC24V , DC4BV



W WEITRON _ ssos0 |

NPN General Purpose Transistors

TO-92 M
@D Lead(Pb)-Free 4
. EMITTER i

1
2 BASE
3. COLLECTCR
ABSOLUTE MAXIMUM RATINGS (Ta=25°C)
Rating Symbel Yaloe Unit
Collector-Emitter Voltage VCED 25 Vdc
Collector-Base voltage VCcBo 40 Vde
Emitter-Base VOltage VERO 5.0 Vdc
Collector Current Ic 500 mAdc
Total Device Dissipation Ta=25C Pp 0.625 W
Junction Temperature T; 150 ‘a
Storage, Temperature Tstg .55 to +150 aC
ELECTRICAL CHARACTERISTICS
Characteristics Symbol Alin Max Unit
Collector-Emitter Breakdown Voltage {Ic= 0.1 mAdc, Ig=0) Y(BR)CED| 25 \ vde
Collector-Base Breakdown Voltage (ic= 100 pAdc, Ig=0) V(BR)CBO| 40 s Vde
Emitter-Base Breakdown Voltage {Ig= 100 pAdc, Ic=0) V{BR)EBO| 5.0 g Vde
Gollector Cutoft Currert (VCE= 20 Vde, 1 =0) iCEQ F A 01 | ulde
Collector Cutoff Current {¥CB= 40 Vdc, Ig=0) IcBo = 0.1 uAdc
Emitter Cutoff Current {Vgg= 3.0Vdc. lc=0} IEBO = 0.1 uAdc
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