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Abstract

This project is designed by using computers to control direction of the video camera via internet. This
project consists of two computers. One computer acts as a server computer and a database for keeping video data rom
the camera. Another computer acts as a camera-controller by sending command data via intemet to the server
computer, then the server computer will pass the command data to the stepping-motor which is eontrolled by MCS-51

for controlling the direction of the camera in desired position.
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2.9 Visual C++ programming
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2.10 OpenCV (Oper Source Computer Vision Library)
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sedpaimuAmNuaY Port 21 el fidudeamalumsduniduimsfduvsinuies uaziezdos
wimseenuy Tusunsuiilu Client §au

1NABUIUTU ICQ sxivadiu ICQ Server a2 ICQ Client 1At ICQ Server seian o iinios
Server tazilanald 24 w.au. semsidouds vintuivzldos ICQ Client 1¥daule Download Nlaada
Tavfemsuns 1CQ #a Server ua Client woyludedimuansdemsves 1cQ 1 fie finuiuiay Port
#haiTlvufufuuinsdun uduneddin n1sfszfoulysunsy 1CQ Client 104 wrhoudilonas]
FEmudendanayms ¥ 1daszuanna 15U M3 Authentication W63 UIN uag Password 4ad 815 f
anso@ouTudsunsy 1CQ Client 18 waziswivadu dmiuTusInnea HTTP WuTusTanoaf 14
ot1unsnatw Ias o AzusoSoufliidesindulys Inneafidamomiiou TCPIP msdou web
Browser 94 ‘lu"l‘ﬁﬁmmn

9nd13au drezadraTilsunsuszinn Messenger 1391101 Idea w313 TUsunsmwIzUdn
o613 15u TlsunsudemsunziudaIndnuelunguilesdpeaiisd Server 41w dmua port 19113
winoaunils uosdaiuTilsunsy Server 19113 1a#nils 411850 Tusunsw Client 10 iffouiufioz
Wouderd i Server uazumunlziuyanasuld uazuania3ou Indma1d, chat 18 mindladeamnds

. 3 o . o ¥ - r: L e
111 Join #9990 Download TU51n5 Client AIRUIAAAT 99211150 Join HU 14
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2.11.4 1% Visual C+ taz MFC a$1aldsunsy Network
. @ A b - o lé o .
visual C+ 1fugaianni IdFuanuivuuindavits o 19w T sunsuuy Windows
»
Tdymlszian saaTdsunsunuszrunTevisdan
* " > 1
MFC fugasidaniiioni T 1$ lumsadra T sunsuuuiulad uazlu MEC Wuseiigadida
i [ o o
fernso bl sunsuvuszuuinsonin 18 Wunfe
1.A27® CSocket Uaz CAsyncSocket
2.0019 Winlnet
s & ' e a - VA e I P . 1A
maou llsupsmtounsfuseuuinioviwiu uadntiueg 19y 1869 Socket Library uALiie
Py as o d o & o & o - ar =4 d e~
AnudeIn s lumsnan Tulsunsuis i ligaiu yamdsndunaratagaimur Tl sunsufisaaiof
& o o o ﬂ - a A 4 » ' - o W # 3
Qe gaidsniluaaasagniannywie iasouaguanuganalums@ouTdsunsy v ldmsaia
J J L) J ] a as o
Tusunsumaniuvi 145 wndiu unufiseiinisdseaadaus Inssadavatodafes@ouTalsunsu

Client UB4USN3 HTTP w5 FTP 1AU4

2.12 TalsTanea TCP/IP

TilsTnnea Tcpap Hnalnmavianudufunde Layer Gosrefu Taoluudas Layer veiims
M 1&ifion 186 wiesg1u 0SI Model uAlunna Layer woaldsTanea TCPAP vevirnnudion 14y
OSI a0 Layer luiu dalundaz Layer vaa T Tanoa TCPAP vzl5znoudau

- Process layer

- Host-to-Host layer

- Internetwork layer

- Network Interface layer

2.12.1 Process layer

M3nruvealyls Tanea TCP/IP MuufiULIRIT§IU OSI model v ‘1w§uuuqm‘s’un*§1 Process
layer ¥191u 2 ihiifeu 147y Application layer 0 Presentation layer Tusuiivgsasfunsfiauyes
Application #1199 f1a11 151w Tabsiarer ﬂy:"lum?m server IHUSAIsUAS client  SeozAnAeAunIY
Tus TaneammizionnAindusniinils sndaecraru el udumesiiadeinsdioTeung nie
Download $2ya91nin384 server A1RUTNs TavornGen1d Tsunsu FIP client w2l 1w Tsunsa
ws FTP fAadefuTilsia FTP fitdalfuSnisegfindes sever mimiuiTusira Fp fezi§unld
Tals Tnnea FTP (File Transfer Protocol) tfieviimsaiuTerlnlds

MITIIUVBIENNAITUA 19 wadﬁ Process layer il nozTimsasdefuniuud Tals Tanoa

W 1 = q'a a' )
BWIZUAAALDRRAATUR 1591
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o 4, 4 pawe . :
TdsTaneandna iy Process tayer ¥afldiinosfumoiud 14un FTP (File Transfer

Protocol), Telnet, HTTP (Hyper Text Transfer Protocol) uaz SMTP (Simple Mail Transfer Protocol)
Ao a N 4 o & o 1 ) ' =3
uenoniidail Tus Taneafiegiieands FevhauTaondl¥ liaunsoveaudiuldvinTusunsunieln14n
L [}
M3 lduTavasq
- TdsTnAea DNS (Domain Name System) Yiwvti1iuilasdoya domain name n50%0 Website
vanaglhidu e Address n3a K10 135u1aq IP Address 14 fu¥o domain name
- Tslanoa SNMP (Simple Network Management Protocol) 1$lumsaiuquuazasivasy
e = '
gunssiegluniovw
- Tds1nn@a DHCP ( Dynamic Host Configuration Protocol) #1niifienswdeyaniniimes

A ¥ o A v o A ' 1
‘llBwilﬂi8‘”1(]1Hﬂﬂlﬂiﬂﬂ@ﬂﬁ]'lﬂﬂl‘ﬂﬂuﬁﬂﬂg

2.12.2 Host - to — Host [ayer
v W » Fd
M3H1UNYU Host-to-Host layer HiazHumimlumssaniseesn Process layer 11905437
2 7, 3w
(FunYu Host-to-Host layer il Transport layer a9 1 luves Transport layer 1u OSI model M3
s d? = ¥ . = ] 1w ] = T o
M141Uv03 Host-to-Host layer 901527519 connection H130M 3o uapfuseHI1UONN RIATUR Host-
= o A4 [ A e L :IH:I 1 o I q‘qy ™ ¥ ==
to-Host layer Tasiiganidrendenuiofudfoyatizonin port (f11 portluiiil 1 18muneds port luma
= v o [ A [ g a - o = ¥
hardware) itag lunenndindu fezadamsi¥ousdormu port Tandoufunarouonnandu San135199u
1 - ﬂ'l i L] 3 L] ot A o 1
port UBUABZUBWWAIATUNL Y 1UH Process layer dzuAnA19fUA LMMBIAYATIMUA 1S Lazus oy
»
Ty Tanoavzlimis 1911 port munoiavaien laidhiu
4 = a o 1 o‘: H ] ¥ o
ieuenndnduriarur s Tanealusu Process Jayer vxfinisdarudoyaluds Hostto-
A u': n:lv = A ' Ll o 4 o ¥ o vy t o ¥t
Host layer N¥ulasimadiyouassu port Hiimua MildmsivdadeyalundasTus Taneariildeds

' : ] = o 1 | 1 o o
gndas G luinge server AFUTMsszEmamauegna T nafuanefuiniy

2.12.3 Tlsinnea TCP
Tus Tanea TCP (Transmission Control Protocol) (HuTy/s Tanaailims fudsfoyauuy stream
oriented protocol HwAIW N MiFudayass hidrilaflaTinadeyafidaly udvzusisdoyasemiu
' r ] 1 L. L] 1 ‘ L3 o A 1 ! A

daudovaneu ufleovddhlinlmensedideifoudumsvdoya lunsdiidoyadmladuniagy
o L] 1 o [ o- a o o @ ™ L] [
mlfezdsfeyadnniulmidnnds dimfvmemiiimibiiiacoduvesdoyn Datagram i

Y1 oA @ W & ] ¥ ELRIE o @ a4
hiseflesfuunzdsznaundudiudeyanimunld Faszuondoyniiligndeseen sufu uowndindy

o' 1 o [ ' o

n3o llnwmseilafiordunisderiudoyadiolis Tanea TP szxdoslfmizsnnuiwazvinaves

W¥BId YY1 (Baudwidth) 11ARIWUY UDP
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oo ' o . . kg a1 e .
mmﬂﬂaszmwnumsgﬂuuuu Connection-oriented ﬁﬁ) ﬂﬂdﬁﬂ‘lﬁﬂﬁywmﬁﬂﬂﬁﬂﬂm‘ﬁu session

& _w

1 o 1 [ o & o ) o A
a2 Andeniou udBseziudoyalllAnsouiu (full duplex) iiioudums 15 Insdnviaadoriu dio
I = v ¥ o PR Y A a o g v W
dandedumeSunlidmssiniumeonds Sududumsaumn euenndindudesms dadudoyans

1 Ll 3
15 Taneafimuzalugu Process layer Aare liluazlinmsadsrosnisdedoyariiu port fidmua
wodsiudeyaliialils Tanea TCP

lusgudramisivdedoyaii TasTanea TCP eziMunszuaunsasuoindoya

Yy
[

[r=] n‘: ar "W Yo 9 - = - J
(acknowledgement) uazdsdoyalmisnasa mndaemedsliilaiudeyavSafennudanainiu

2.12.4 Internetwork layer
[ [ 1 : = 3 ﬂ' 1 1 LY J | [] =
Tuszduardomn ludu Intemetwork  layer  inihfidadudoyassniianiovio Taod
] I3 o 1 1 [ ) o =1
Tﬂﬂﬂﬂaaﬁmumﬂuna"lnﬁmnﬂumsmmui’fayaklﬂuuﬂ?amu“lﬁf] vuduwmeitia Ao Tilslanea

IP {Internet Protocol)

2.12.5 1ilsTanea 1P

TdsTanea1p imihilfusnisdadudoyafintein Host-to-Host layer 1iodesn'lis
=3

N

= 1 o ]

- [l ¥ Y ¥ - ' A = o o ¥ ] d
mFonlaq 1Redgndes uliezlinfevinifoudsiuagludume fidaidudiug inforofin
4 3 " ] v s ' " o 3
iivaninTds Tnnea 1P fideyadwmiia 1P Umenmshiszdedoyald Taskausufugnsel Router e

LI v . Y] ar ] a . a ﬂ A
aadoyaru switch lldvlarenia 23995610 150 switch o9y Gateway %70 Router Iusznu
] = & » o
n3ev1eA 14 FaludoyaveaTds Tanea 1P vxildeyavesmuuay 1p I uninuay hardware nazé

Lﬂ?ﬂﬂﬁ@nﬁmﬁ'iﬂﬂﬂﬂﬂﬂa ARP (Address Resolution Protocol)

2.12.6 nalnvesidsianoa 1P
L] ar [ o : o 1
lumsaarudoya w3e IP Datagram lilfunTovoduaedifiainlls lanea 1P sxhinehil
»
woselaemalumsds 1P datagram fueziunislunietsvesauesmieszdosdedoyadin
¥
w3eviwlUsn TasmsfinsanilysTanea IP address Aummie’l $rassiuuaasiinmsdedoyang
- [ =) ar ' " o 15 L [ l:i [l - T ar
nulupievis@deriu uadmsfiunaasidesdsdeyalifnlaomafisgauazmedisfu
L =1 1 =) o o w a’
msdsdeyanwlumnienidsanuilinalndsil
1. TisTamea 1P ezfonlfuinisTUslanoa ARP (Address Resolution Protocol) Ifieuilag
Huuay TP darenis Wiluamuieey hardware (U MAC address

5 o 1 -] L] o s 4
2. 1iioTu5 Tanoa TP SuAMAY hardware uda Hezdadayaiinlifs hardware Rz 1§
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nsdadayadunafevioiina lndail

1.TsTanea 1P szasivdeuwud minuavy IP address Uanoniegauazinoviodu Tny
TilsTanoa 1P 9z81ueh IP address 493 Router iloinToudsdoyalufa Router unudalufitioziing
fvuaiiiu default Router

2.Tls Tanea IP sziSenlduinisTls Tanea ARP tieutasr 1P address 494 Router Iiiusi
HinuaYy hardware

3.1 Tanea 1P dedoya IP datagram 1183 Router A mMum©11S 91031 Router dsdioyadu

b= 1 J
!ﬂiBﬂ]UjﬂQTNWUﬂﬂu

2.13 TulnsneuInsames MCS-51
w 4 -] =
flogfuniesldindrqunsalBidonsedndnrnonsuszuulssaugnminnssuezld
gk a & as a 2 o q ¥ v
lulnsnouTniameisefadegnolududimuguifeuiainua vl lyTnsnou Insamesnanaih
o & s o & W o a W A ' e faig o
onvingunsadnanmsisdnimaisg u3imldnauaule sazinsudsdugaunn gilnseli 14
4 P - ' s A ¥ Y o
luTasneuInsaasinruquiimnumonassia wu gunselindealéniolutu dygaidesies
o
SNUUANADATIUTTLUGANINATSN PLC , CNC , Robot 1Tudu
r 4 a o ! R .
flogiuluTnsnoulnniaed (Mcs-51) FudululnsnovRiunefuvuiilifios (Single Chip
. 9 ' ' = ar el e 4
Microcontroller) g lFa1uad1auninals msfnvuneddyluInsaeunsamesseioesilsznounaly
r ] o a o = o P /!
oty amiaonssuveslulnsnoulnsaned 2eesdidnnseiind naeasunuiiiveldlunsaiugu

2
BAAIY

2.13.1 Anwreved ulnsaeuInsanes
o A sa o CYE A & A Y A
luTnineuTnsaines fe gunsaididomseilndedimiladanelulssneudisrsesduquary
293LAzMNUTIUAL %Y midoilszanananala (CPU: Central Processing Unit) MUA0f1M2mM1g
AtinAmaniuazaein (ALU: Arithmetic Logic Unit) 799509a3aia1A94 Wi 10n11141 (Memory: ROM,
>
RAM) 2995 fudgyanudunnunzdudygianerdnm 170 Port) ihudu Sromg il lulnsneuInsameiss
L 79 9/ 1 Y A =) ¥ a
aunsmhiddszgad1Fauniuguang 183 iesnnannsafouTusunsunsuquidedradass

udaudisideamsnauguesls

2.13.2 Youands sz ndhilasidnrmaeifululasnonTnsamos
uTns Tdsismae i l¥egluilogiiu (u SAgwes zso Mudu oz lifimiasnnusi RAM |
ROM uaz Port 8yluda¥1l vilddesdemizonnuslilsunsunmoueniinuazfoald ics vroneda

a - ¥ aA A ] o ] L = d’ ]
MiANYeane musaunienud1 1dnaea mu"luTﬂSﬂauTmmaasi]:n'awiwujmﬂs:ﬂauag
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»
awludl wunuiennud RAM ,ROM uag 1O Port diu IuszuyluTnsnouInsanesdativuabn

nImazsimgnoiszunluIns llsemaes

Esxternal Memory

IO ports

Dxta busfackdrmss bus

'H]I?U\]i‘mﬂlﬂﬂﬂ'l'l
CFU

e
Tamwudn

ALLY

51U 2

a4

¥
13 Tassadhantuguves lyTns Tusiwares

Loaput pan

ROM

AN

Ounmut port

L1

D bug/mddiost bus

Timarfounimr,

muwthEuIaNanat R
cru \

it

2 vin
Ay izrumnim

119 2.14 TaseaduiugvedluTasneuInsines
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2.13.3 Tasaardnvedlulasnouinsamed (MCs-s1)
Microcontroller MCS-51 i Insaadanaudnuus i 20pin uaz 40pin TavdivrruA NS UV
ROM 39 EPROM nwlufivinaliifin 4K byte uagiiniiaonnusiuuy RAM 256 byte lau
Microcontroller MCS-51 11Uy Flash imesa i ldeuriadu snosa fio Po ,P1,P2 uag P3 snznes Aoy
fiwwia sie 1uwesauuudl 27ianis fie mmmtﬁu'lﬁ"v‘iy'qﬁuwﬂuammﬁwn Tavfiqudnvuy
Sl

- fiwein VO vuA 81 4woin

L}
=t}

MUUAIUS1 ROM 4K byte
MUIWAIWE RAM 128 byte

1
e R

= odundemidua s llsunsuniouen 64K byte

- Sndumisnissauiidoyaniousn 64K byte

- Timer/Counter 16 bit 2 @7

- 'Nni?i'ammnvaqnsmmuﬂn@m%ni (Full Duplex)

- ne!mugunsdumes Sildnnuvdsiuiadyane 6lssam

- vsenaFmawmesniwlu

| 4
o

=] ] o ~ ¥ o
- Imdeanus Tdsunsuuy Flash aunsodounazan1dwunss

»
Tnsaaiane luinsaeuInsames MCS-51 tuw Flash 9z15znevdiod s dasie 11

l.nu':uﬂumnunnmq (CPU: Central Processing Unit)
=) o a ') ] =) J n:i
CPU lﬂiU‘U‘lﬂﬂ‘UﬁMB\I‘Uﬂﬂﬂuﬁ'IN'LIIEN PATIEMINUIUANG LRAYUN CPU ﬂﬁ&’ﬂa‘uﬁ?ﬂjﬁﬁi

wh»‘.lf] HA02995 1%¥U Decoder, Register, Counter, Adder, Subtraction, Buffer, Oscillator si‘luﬁ'u

2.MU2EAIUNET (Memory)
»
lums@ouTdsunsudaonivr ¢ MsululasaeuInsaaefudeef et riaveg
' a ao ¥ oo & = o o - as ' o d
MU0AUUAZITNMSI9109420 Fed1391nmsi@ounu PC Raulanfsarinvesdudseeitiay

¥ ¥
foyalsunnla dmfumzonnuiruszuy lulasneuTnsameshuvadiu 2 dszinn dafl

2.1 nssanus Woyanislu (Internal RAM)
»
miznnuhidndii i didudoyavazdszuranalilsunsy aansasmuazdoudoyald
¥ ] » ¥
vaugii Wi@dos uaiie lusoIviRuadeyadisg vzaao’ly mnmioanusridauii iwe 1danuezdeade
' o - < oy v & a
MUWANUTWMIUN18UON (External RAM 130 Data Memory) Tlogiiuma TuTaddomdaiumagaluna

favelimsussguonnudnszian Data Memory 52 1 uF1liaw
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2.2 ¥ 11/5un ) (Program Memory H3o ROM)
¥ ]
wireanud il T sunsuiin@ o sanseeuidedudsvaslseutana dige

Weudoyans ROM szdeslfinseaTalsunsy ereusziy13lu EPROM usitlegiuez14 Flash ROM #

4 d
ansaoutazay lddronszua Wi Feazanuazsiadiuin

3.Weiadunm/e 1AM (O port)
wesalinthifii I szuy Tulaseeu Insainesmusofade deatsfugunsalniouenld
'Y 1ar I 5 iy L3 [ = ] y or L4
uauafaquszaanlumsidnuunzquaniAveanesa wu aunsodadedomsfugunsof Pushbutton,

Keypad, Sensor, LCD xi‘luﬁu

A13199 2.2 Microcentroller MCS-51

wod wiaaanudlilsunsuy WiIEANITIDYa Timer/Counter
AT89C1051 1K byte 64 byte 1
AT89C2051 2K byte 128 byte 2
ATB9CS1 4K byte 128 byte 2
AT89C52 BK bytc 256 byte 3
ATS9CSS5 20K byte 256 byte 3
AT89S53 12K byte 256 byte 3

PR RSB RN Y S
L]

n} mﬂnni&hi‘[ntnau‘[mnmaf

1Un 2.15 luTasneu Insamesnszna MCS-51
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® 11 40 “Vee: niidpsrn IWiAs s+v DC

® 41 20“GND”: #0A4NTIIAUBITSLY

® 41 39-32Port 07: 4194 8 =.nﬁ'ﬁuﬁ1ﬁ1.%'&111llﬁ"ffﬁuﬂmmmmﬁunﬁm fuldnugugilnseineuan
Taofdosmsldvuiudunnieaiouaein 1 TfAniiidesns \v port 0 Hao1us High Impedance
w31 iimsde R pullup Pinolu) uenaniltsldaanefuy address Tuddiuasmisonanud

o e o A o { o
Mouon (A0-A7) iazvitoya (DO-D7) TavdtmsTadmand iWeadumimmsiinu

51Ut 2.16 Tnsaerdrsedrsdiuniolu Port 0

» [l
=]

Ed
® 41 8-14Port 1”: Vil Tn A U AR Buynuanerdyndmiuldniuguaginselnouenaelui

11580 R pull-up OguA?

119 2.17 Tnssardreodradroniolu port 1

& 3 ! o o o ”
® 11 28-21%Port 2”: 113 8 Wiimhit IFnuldisBuynuaziodyndmiuidaruguaalnseinousn

o 9y 1 o o 1 o b o ]
'LIEJﬂi]'IﬂHUﬂ‘]SﬂﬂﬂEJﬂ‘U‘IJ"I Address "l‘]_lﬂ‘QQHN’JUﬂ'J'Illmﬂ'IU‘Nﬂﬂ (A8-A15) Tﬂiamwwmﬂmulumuau

L4
wWoIR 1
o da v e Yo a o e w g -
® 91 17-10Port 3: 4194 8 ¥ 1UHUHV U1 1‘341u1ﬁﬂ&ﬂuﬂmlﬁzlmﬂ“fmﬂ1HSU1‘Hﬂ’JUF]11Q1JﬂSmnWUuElﬂ

dyv = £y q'q = 1 o O '] e dy
'Llﬂﬂi]'lﬂ'LIUQll‘H'N'IT'I‘WLH‘HI'HFI'I'J'P'IﬂﬂB‘J’1.I?|'EIJ'('.lJ"Iﬂ.lﬂ'J‘]JFpJﬂ']'i‘VI'IQ’I'IJ,‘l.IEN.IM‘Iﬂ'iﬂﬂuiﬂiﬂmﬂiﬂﬂﬂﬂ.l‘du
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- P3.0 (RXD) 195 udeyeu 104910 Serial Port %38 RS-232

- P3.1(TXD) l¥dadaya 1414 Serial port

- P3.2 (INTO) 195 udeyaal interrupt vianuay 0

- 3.3 (INTD) 1¥5ud g interrupt Manuiaa 1

- P3.4(10) vy dyana pulse manoay 012495 Counter
- P3.5(T1) Whuand m‘i’ 10 pulse HUIAY 11417993 Counter
- P3.6 (WR) dlundygiudlou RAM

- P3.7 (RD) undeye g1y RAM

w o

® 91 9“Reset”: ‘U'I'l«ll.lll']’f?'lﬂiﬂitﬂfﬂqﬂiﬂiﬂﬂuiﬂﬁﬁmﬁ)i Tavszuyey il‘lfﬂl‘l.lﬂil'lull fuduiunad

L)
4

[] ¥ ~ = . v & = o
(Pulse) vanuaediales 2 uuwdu lnaa (Machine Cycle) AdUUDS dosas 1319957150 ifuunil
g 4 A -
Tao182093 RC #3019 1C reset Taommzd14 ifedustelul ¢ sxdudvdssy vwed ¢ Wsuaiion
. . ar i 4 1 B ' ) ¥ g o
short circuit u3sfunnaseu ¢ iflu 07188 uAussduanaseu R = 5v ilenadly ¢ Aidvilszquin
J a3 o 1 ¥ civ o ¥ e w o 1 4 Qo
FU ATINUGIMITIRUATEN R = 0V Aromqiliesh TiMadgygrawadhivl oadrunnundeuesiad
LA A ! . L oa ed 2 - .
uiuegiue R, ¢ Suifulilanumdnnsussnaes RC dauadndiinsou ¢ uifind1f discharge 19/

C ¥SorJuns reset MCS-51

+Veo .
ATEBC_5_1 ’

10uF

JUN 2.18 3995 Reset

» »
® 1 9,18%X ‘ tal 1, X ¢ tal 27 wIagraed el PBaeniuisesadadyaprauundm ity Mcs-s1
' g vy W ' 4 & 4 3 s el -
AN 1A 1S Al nvesdaziued windeanisdemsuuaynsudiomfitiungay Ao 11.0592
» ] L [ [
MHz I(M512A1198ATINUMIATTIU RS-232 A331T 1.7d2ua1 ¢ 1414 1AAuA 35-20 pF psalianudfioz

oonuyhifims doarseynsuiannsold X wl adud1éfeglusaigusuld wu 24-amp2
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8051
Xial 1
tal Xial 2
C

T

_|_C

U9 219 mirensesadsdyanunim

® 1 30“ALE/PROG”: iflunifluenififygiuusniasa A0-A7 sonu191nnesa 0 byted i il
Toduand (IC Lachyimsiiuaueamsadana1n3aouninznioly dieseinnstagmsndiivaid
1i® (Data Bus)

® 41 29“PSEN”: Program Store Enable v1ilag19@nnafuniiaonnus T sunsuniouenlnsuds

1
ar =i

» »
dgygnuaniunit 2 af1 husiaz nuydulmda

® ¥ 314EA / Vpp: dluvndendnezIdmiteanusi T sunrunioluneneouen Taodrunii 185y

aesn Laziums Wvdasanuslusunsunielu

ar a &
2.13.4 m3sanimbeanudweslulnsnouTnianes nszga MCS-51 uuuuray
huluTasneunsamesnszga MCS-51 uuuudardmizoanusieg 2 daufomioanud
[ a -é Y 1 o
Tisun3u(Program Memory) uazmiaennudifoya (Data Memory) Fsidumazivesivziivuiauas

r ) u’i d'J v as 14 ¥
51971 T A watliuegiunnudesnisved 19

LA M6 1500334 (Program Memory)
ﬂﬁuumma"mﬁﬂf“l&’rlﬁu'[1Jmniumvanmiﬁumuaa‘luIﬂsﬂauimmaa*fu?ahlmﬂm
uoiline{ (Monitor Program) 81u1ABduAL %ammmﬁﬂdwﬁwﬂaujiiﬂﬂmnm'lﬁqqqﬂ 64
Alalud duilwued Atsocst  selimirvanudrldsunsy 4flalud minliifoanefiorads
Hu"JtJﬂ’Jw'n’w'Iﬂmni:uﬂ1uuamﬁw?a'l'i’1'mafﬁﬁw1ﬂnu"wﬂ:nuﬁﬂﬂmnsulmﬁi’fu ITU AT89CS2

] ]

1 J
Tunawesfinhonnud Tusunsuniolugs 64 Alalud ussimgsiiann
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W ¥

FFFFH

FFFFH = ,
wldumrusllsunsy

1 .
“nnsuen 60 Hialuel
4 1

i winumousTlsunsu

£ 1000H . . - .
100 H Wavum 64 Alalusd ‘1

T :
“wiaar ATl sunTy

el 4 flalus
B

0000H

£ 0000H
o o dw o ] o = o
31U 2.20 uaaemsTaruinulonnus llsunsuvesBiiues AT89CS1

2.44wn MUY (Data Memory)
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-Tysunsu Server

LIILLLTLPTIRP PP P77 AP T i i 7l i il riirrirrrirririrriiiriir/z//
////// CMySocket member functions
void CMySocket: :OnAccept{int nErrorCode)
{
if (nErrorCode == Q)
({CSocket002Dlg *)maindlg)->OnAccept (};
CAsyncSocket: :OnAccept (nErrorCode) ;
}
void CMySocket::0OnClose{int nErrorCode)
{
if (nErrorCode == 0)
{{CSocket002D1g *)maindlg)->OnClose():;
CAsyncSocket::0nClose{(nErrorCode) ;
}
void CMySocket::0nConnect (int nErrorCode)
{
if (nErrorCode == 0)
((CSocket002D1g *)maindlg)->OnConnect (};
CAsyncSocket: :OnConnect (nErrorCode) ;
}
veid CMySocket::0nSend(int nErrorCode)
{
if (nErrorCode == 0)
( (CSocket002Dlg *)maindlg)->OnSend();
CAsyncSocket: :OnSend (nErrorCode) ;
}
void CMySocket::0nReceive (int nErrorCode)
{
if (nErrorCode == 0)
({CSocket002Dlg *)maindlg)->OnReceive();
CAsyncSocket: :0OnReceive (nErrorCode};
}

//{{NO_DEPENDENCIES}}
// Microsoft Developer Studio generated include file.
// Used by Socket002.rc¢

r/

#define IDM ABOUTBOX 0x0010
#tdefine IDD ABOUTBOX 100
#define IDS ABOUTBOX 101
#define IDD_SOCKET002_ DIALOG 102
#tdefine IDR_MAINFRAME 128
#define IDC_LIST1 1000
fdefine IDC EDIT1 1001
#define IDC_BUTTON1 1002
#define IDC_BUTTON2 1003
fdefine IDC_BUTTON3 1004
fdefine IDC BUTTON{ 1005
#define IDC BUTTON7? 1008
fdefine IDC SLIDER1 1009
#define IDC BUTTONS 1010
#define IDC SLIDERZ 1011
fidefine IDC STATIC1 1012
fdefine IDC STATICZ 1013
#define IDC_BUTTONB 1015
#define IDC_BUTTONS 1016
#define IDC_BUTTONG 1019

// Next default values for new objects




//
#ifdef APSTUDIC INVCKED
#ifndef APSTUDIO READONLY SYMBOLS

#define APS NEXT RESOURCE VALUE 129
#define _APS NEXT COMMAND VALUE 32771
#define APS NEXT CONTROL VALUE 1020
¥define APS NEXT SYMED VALUE 101
#endif

#endif

// Socket002.h : main header file for the SOCKET(002 application
/7
#if
'defined (AFX_SOCKETO02_H__ 5962AAFA_B93B_4C98_A6C9 D7504671CCCT__ INCLUDED
)
fdefine AFX_SOCKET002_H_ 5962AAFA_B93B_4C98_A6CS D7504671CCC7__ INCLUDED
$if MSC VER > 1000
fpragma once
#endif // _MSC_VER > 1000
$ifndef  AFXWIN H
#error include 'stdafx.h' before including this file for PCH
#endif
finclude "resource.h" // main symbols
FILTTTT007 0770000000877 8070707070700 70070 0070070070000 007007700077 770777077777
/117
// CSocket002App:
// See Socket002.cpp for the implementation of this class
//
class CSocket002App : public CWinApp
{
public:

CSocketQ0Z2App () :
// Overrides

// ClassWizard generated virtual function overrides

//{{BFX_VIRTUAL (CSocket002App)

public:

virtual BOOL InitInstance({)};

//}}AFX_VIRTUAL
// Implementation
//{{BFX_ MSG (CSccket002App)

// NOTE - the ClassWizard will add and remove member
functions here.
/7 DO NOT EDIT what you see in these blocks of generated

code !

//}}AFX_MSG

DECLARE MESSAGE_MAP ()
}i
LIITIILIE T 0 0070000000000 0 00070 E PP iR i 77l rriiirtrtirlizli/
/117
/71 {AFX_INSERTHLOCATION} }
/{ Microsoft Visual C++ will insert additional declarations immediately
before the previous line.
#endif //
'defined (AFX_SOCKET002_H__5962AAFA B93B_4C98_A6C9 D7504671CCC7__ INCLUDED
}

// Socket002Dlg.h : header file

//

#if

!defined (RFX_SOCKETO02DLG_H__1162EDEC_DD8F_4FD1 AC68 06FE3FD33B68  INCLUD
ED )




#define
AFX SOCKETC02DLG_H__1162EDEC_DD8F 4FD1 AC68 O6FE3FD33B68__ INCLUDED
$if MSC_VER > 1000
fpragma once
#endif // _MSC_VER > 1000
#include "MySocket.h"
#include "cv.h"
#include "highgui.h"
#include "cxcore.h"
#include "cvcam.h"
#include <time.h>
FELELTEETEELEI PP 7077070007000 0 7000000070008 0 78078017777 07r77777/
Iy
// CSocket002D1lg dialog
class CSocket002D1lg : public CDialeg
{
// Construction
public:
CSocket002D1g {CWnd* pParent = NULL); // standard constructor
CMySocket server, c¢lient;
void OnAccept {):
void OnConnect ();
void OnClosel();
void OnSend();
void OnReceive ()
// Dialog Data
//{ [BAFX_DATA (CSocket002D1q)
enum { IDD = IDD_SQCKET002_ DIALOG };
CSliderCtrl m_Slidel;

CListBox m message;
CString m_ipecl;
CString m_portcl;
CString m _dir;

//}YAFX_DATA
// ClassWizard generated virtual function overrides
//{{AFX_VIRTUAL(CSocket002Dlg)
protected:
virtual void DoDataExchange {CDataExchange* pDX):; // DDX/DDV
support
//}}AFX_VIRTUAL
// Implementation
protected:
HICON m_hIcon;
// Generated message map functions
//{{AFX_MSG (CSocket002D1qg)
virtual BOOL OnInitDialog():
afx_msg void OnSysCommand(UINT nID, LPARAM lParam);
afx_msg void OnPaint();
afx_msg HCURSOR OnQueryDraglIcon();
afx _msg void OnStart(});
virtual void OnCancel();
afx_msg void OnSendbata(};
afx msg veid OnCloseListen{};
afx _msg void CnCheckCamera{);
afx_msg veoid OnStopCamera();
afx_msg void OnReleasedcaptureSliderl (NMHDR* pNMHDR, LRESULT*
pResult) ;
afx_msg void OnStopSend(};:
afx_msg void OnBrowse();
afx_msg void OnButtoné&{);
//}}AFX MSG




DECLARE_MESSAGE MAP ()
}i
//{{AFX_INSERT_LOCATION}}
// Microsoft Visual C++ will insert additional declarations immediately
before the previous line.
fendif //
'defined (AFX_SOCKET002DLG_H_ 1162EDEC_DD8F 4FD1 AC68 O6FE3FD33B68_ INCLUD
ED )

// stdafx.h : include file for standard system include files,

// or project specific include files that are used freguently, but

/Y are changed infrequently

//

#$if

defined (AFX_STDAFX_H__9918A076 C2AD 4724 B5SBB 3700602AAEBC__INCLUDED )
#define AFX_STDAFX_H_ 9918A076_C2AD_4724 BS5BB 3700602AAEBC__INCLUDED
#if MSC_VER > 1000

#pragma once

#endif // _MSC_VER > 1000

#define VC_EXTRALEAN // Exclude rarely-used stuff from Windows
headers

#include <afxwin.h> // MFC core and standard compcnents
#include <afxext.h> // MFC extensions

#include <afxdisp.h> // MFC Automation classes

#include <afxdtctl.h> // MFC support for Internet Explorer 4

Common Controls

fifndef _AFX_NO AFXCMN_SUPPORT

#include <afxcmn.h> // MFC support for Windows Common
Controls

$endif // _AFX_NO_AFXCMN_SUPPORT

#include <afxsock.h>

//{{AFX_INSERT_LOCATION}}

// Microsoft Visual C++ will insert additional declarations immediately
before the previcus line.

#endif //

'defined (AFX_STDAFX_H__ 9918A076_C2AD_4724_B5BB_3700602AAEBC__ INCLUDED )

// MySocket.cpp : implementation file

/Y

#include "stdafx.h"

#include "Socket002.h"

#include "MySocket.h”

#include "Socket002Dlg.h"

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS FILE[] = _ FILE ;

$endif

FELELLELL PP PP 7770070000007 0770707770777 iiiliirey

177

// CMySocket

CMySocket: i:CMySocket ()

{

}

CMySocket: :~CMySocket {}

{

}

// Do not edit the following lines, which are needed by ClassWizard,

#if ©

BEGIN_MESSAGE MAP (CMySocket, CAsyncSocket)
//{ {AFX_MSG_MAP (CMySocket )



//}YAFX_MSG_MAP
END_MESSAGE_MAP ()
#endif /0
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// CMySocket member functions
void CMySocket::OnAccept (int nErrorCode)
{
// TODO: Add your specialized code here and/or call the base class
if (nErrorCode == ()
({CSocket002Dlg *)maindlg)->OnAccept ()}
ChAsyncSocket: :OnAccept (nErrorCode} ;
)
void CMySocket::0nClose{int nErrorCode)
{
// TODO: Add your specialized code here and/or call the base class
if (nErrorCode == 0)
{ (C30cket002D1lg *)maindlg)->0OnClose();
CAsyncSocket: :OnClose (nErrorCode) ;
i
void CMySocket::0OnConnect (int nErrorCode)
{
// TODO: Add your specialized code here and/or call the base class
if (nErrorCode == Q)
{ {CSocket002Dlg *)maindlg)->OnConnect();
CAsyncSocket::OnConnect (nErrorCode) ;
}
vold CMySocket::0nSend(int nErrorCode)
{
// TODO: Add your specialized code here and/or call the base class
if (nErrorCode == Q)
{ (CSocket002D1lg *)maindlg)->OnSend{);
CAsyncSocket: :0nSend{nErrorCode);
}
void CMySocket: :0OnReceive({int nErrorCode)
{
// TODO: Add your specialized code here and/or call the base class
if (nErrorCode == ()
( (CSocket00201g *)maindlg)->OnReceive(};
CAsyncSocket: :0OnReceive(nErrorCode) ;

}

// BocketQ02.cpp : Defines the class behaviors for the application.
/7
#include "stdafx.h"
#include "Socket002.h"
finclude "Socket002D1g.h"
#ifdef DEBUG
fdefine new DEBUG NEW
#undef THIS FILE
static char THIS_FILE[] =  FILE ;
fendif
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// CSocket002App
BEGIN MESSAGE MAP (CSocket002App, CWinApp)
//{{AFX_MSG MAP(CSocket002App)

// NOTE - the ClassWizard will add and remove mapping macros
here.

/7 DO NOT EDIT what you see in these blocks of generated
code!




//}}RFX_MSG
ON_COMMAND (ID_HELP, CWinApp::OnHelp)
END MESSAGE MAP ()
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// CSocket002App construction
CSocket002App: : CSocket002App ()
{
// TODO: add construction code here,
// Place all significant initialization in InitInstance
}
LIEITELIETT 7007070007070 7 0077007770700 7077007700777 707777077777777777717
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// The one and only CSocket0028pp object
CSocket0028pp thelpp;
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// CSocket002App initialization
BOOL CSocket(002App::InitInstance()
{
if ('AfxSocketInit{))
{
return FALSE;
}
AfxEnableCcentrolContainer ();
// Standard initialization
// If you are not using these features and wish to reduce the size
// of your final executable, you should remove from the following
// the specific initialization routines you do not need.
#ifdef AFXDLL

Enable3dControls () ; // Call this when using MFC in
a shared DLL
#else

Enable3dControlsStatic(}; // Call this when linking to MFC
statically
#endif

CSocket002D1g dlg:

m pMainWnd = &dlg;

int nResponse = dlg.DcModal():

if (nResponse == IDOK)

{
// TODO: Place code here to handle when the dialog is
// dismissed with OK

}

else if (nResponse == IDCANCEL}

{
// TODO: Place code here tc handle when the dialeg is
// dismissed with Cancel

}

// Since the dialog has been closed, return FALSE so that we exit the
// application, rather than start the application's message pump,.
return FALSE;

}

// Socket002Dlg.cpp : implementation file
/7

#include "stdafx.h"

#include "Socket002.h"

$include "Socket002Dlg.h"

jifdef DEBUG

#define new DEBUG NEW




#undef THAIS FILE
static char THIS FILE[] = _FILE ;
#endif
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// ChboutDlg dialog used for App About
unsigned int global br;
unsigned int global ct:
int frame delay;
char * Rec_ptr;
bocol start status;
UINT MyThreadFunct (LPVCID pParam);
void PreviewCallback(IplImage* previm);
IplImage *vdo;
IplImage *ycbcr;
LI 0077 7177777
CvVideoWriter *writer;
unsigned StartCap=0;
int stat = 0; // chronometer status: 0 = off, 1 = on
FILE *ptr;
time_t start_time, cur time ,rawtime;
char filename[512];
char filedir([256];
long limit time = 10;
struct tm * timeinfo;
char buffer ([BOQ];
CString 1 strFileName;
[P Iirrr77r7
// Serial I/F
HANDLE hComp;
DCB dcb:
char * chCommPort = "COM1";
int valReturn:
char chBuffer;
unsigned long nReadPort;
unsigned long nWrittenPort;
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class CAbcutDlg : public CDialog
{
public:
ChboutDlg{)
// Dialog Data
//{{AFX_ DATA (CAboutDlg)
enum { IDD = IDD ABOQUTBOX };
//Y}YAFX DATA
// ClassWizard generated virtual function overrides
//{ {AFX_VIRTUAL (CAboutDlg)
protected:
virtual veoid DoDataExchange (CDataExchange* pDX); // DDX/DDV
support
/{}}YAFX_ VIRTUAL
// Implementation
protected:
// {{BFX_MSG (CRboutDlg)
//}}AFX_MSG
DECLARE MESSAGE MAP ()
}:
CAboutDlg: :ChboutDlg() : CDialog(CRboutDlg::IDD}
{
//{{AFX_DATA INIT(CAboutDlg)
//}}AFX_DATA INIT



}
void CAboutDlg::DoDataExchange (CDataExchange* pDX)
{
CDialog: :DoDataExchange (pDX) ;
//{{AFX_DATA_MAP (CAboutDlg)
//} YAFX_DATA_MAP
}
BEGIN MESSAGE MAP (CAboutDlg, CDialcogq)
//{{AFX_MS5G MAP (ChboutDlg)
// No message handlers
//}}AFX MSG_MAP
END_MESSAGE_MAP ()
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// CSocket002Dlg dialog
CSocket002D1lg: : CSocket002D1g (CWnd* pParent /*=NULL*/}
CDhialog(CSocket002D1lg::IDD, pParent)
{
//{{AFX_DATA INIT(CSccket002Dlg)

m ipcl = T{(""};
m portcl = T("");
m dir = T({"C:/");

//}}AFX_DATA INIT
// Note that LoadIcon does not require a subsequent DestroyIcon in
Win3z
m_hIcon = AfxGetApp()->LoadIcon (IDR MAINFRAME) ;
}
void CSocket002D1g::DoDataExchange (CDataExchange* pDX)
{
CDialog: :DoDataExchange (pDX) ;
//{{AFX_DATA_MAP (CSocket002Dlg)
DDX Control (pDX, IDC_SLIDER]l, m_Slidel);
DDX_Control (pDX, IDC_LIST1, m_message);
DDX_Text {pDX, IDC_STATICl, m_ipcl);
DDX_Text (pDX, IDC_STATICZ, m_portcl);
DDX_Text (pDX, IDC_EDITL, m_dir);
//}}AFX_DATA_MAP
}
BEGIN MESSAGE MAP(CSocket(002Dlg, CDialog)
//{{AFX_MSG_MAP (CSocket002Dlg)}
ON WM SYSCOMMAND ()
ON_WM_PAINT()
ON WM QUERYDRAGICON ()
ON_BN_CLICKED{IDC_BUTTON2, OnStart)
ON_BN CLICKED(IDC BUTTON3, OnSendData)
ON_BN CLICKED{IDC BUTTON1l, OnCloselisten}
ON_BN_CLICKED(IDC_BUTTON4, OnCheckCamera)
ON_BN_CLICKED(IDC_BUTTON7, OnStopCamera)
ON_NOTIFY(NM_RELEASEDCAPTURE, IDC SLIDERI,
OnReleasedcaptureSliderl}
ON_BN_CLICKED(IDC BUTTON5, OnStopSend)
ON_BN_CLICKED({IDC_BUTTON9, OnBrowse}
ON_BN_ CLICKED(IDC_BUTTON6, OnButtoné)
//}}AFX_MSG_MAP
END_ MESSAGE_MAP ()
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// CSocket002Dlg message handlers
BOOL CSocket002Dig::0OnInitDialog()
{
CDialeg::OnInitDialog();




// Add "About..." menu item to system menu.

// IDM ABOUTBOX must be in the system command range,
ASSERT ((IDM_ABOUTBOX & OxFFFQ) == ICM ABOUTBOX);
ASSERT (IDM ABOUTBOX < OxF000);

CMenu* pSysMenu = GetSystemMenu (FALSE) ;
if {pSysMenu != NULL}

{
CString strAbouitMenu;
strAboutMenu. LoadString (IDS_ABOUTBOX) ;
if (!strBAboutMenu.IsEmpty())
{
pSysMenu->AppendMenu (MF_SEPARRATCR) ;
pSysMenu->AppendMenu (MF_STRING, IDM ABOUTBCXK,
strAboutMenu) ;
}
}

// Set the icon for this dialeg. The framework does this automatically
// when the application's main window is not a dialog
SetIcon(m_hIcon, TRUE); // Set big icon
SetIcon(m_hIcon, FALSE); // Set small icon
// TODO: Add extra initialization here
server, SetMainwindow{this}:
client.SetMainwindow{this);
m_Slidel.SetRange(1,100,0);
m_Slidel.SetPos(0);
m_Slidel.SetTicFreq(l);

global br = 0;
start_status = FALSE ;

frame delay = 66 ; //Default = 0

//initial serial port
hComp = CreateFile( chCommPort,

GENERIC_READ | GENERIC WRITE,
0,
NULL,
OPEN_EXISTING,
0,
NULL
H
if (hComp == INVALID HANDLE_ VALUE)
{
MessageBox ("Create [Data File Fail"};
exit (0);
}
valReturn = GetCommState{hComp, &dcb};
if (!'valReturn)
{
MessageBox ("Check state Fail"):
exit (0);
}

/ /comment
// CBR_110 CBR_19200
// CBR_300 CBR_38400
// CBR_600 CBR_56000
// CBR_1200 CBR_57600
// CBR_2400 CBR_115200
// CBR 4800 CBR 128000
// CBR_9600 CBR 256000
// CBR 14400
dcb.BaudRate =~ CBR_9600; //baud rate
dcb.ByteSize = 8; // data size
dcb.Parity = NOPARITY; // Parity



// EVENPARITY Even

// MARKPARITY Mark
// NOPARITY No parity
// ODDPARITY 0dd
// SPACEPARITY Space
dcb.StopRits = CONESTOPBIT:
/ /ONESTOPBIT 1 stop bit
//ONESSTOPBITS 1.5 stop bits
//TWOSTOPBITS 2 stop bits

valReturn = SetCommState (hComp, &dcb);
if {!valReturn)
{

MessageBox ("Port Define Fail"};

exit (0);
}
//calibrate
char Tmp;
Tmp = ‘'c¢';

WriteFile (hComp, &§Tmp, 8, &nWrittenPort, NULL):
return TRUE; // return TRUE unless you set the focus to a control
}
void CSocket002Dlg: :OnSysCommand (UINT nID, LPARAM lParam}
{
if ({(nID & OxFFFQ) == IDM ABOUTBOX)
{
CAbcoutDlg dlgBAbout;
dlgAbout .DoModal () ;

CDialog: :0OnSysCommand (nID, lParam);
}

// If you add a minimize button to your dialeg, you will need the code
below
// to draw the icon. For MFC applications using the document/view
model,
// this is automatically done for you by the framework.
void CSocket002D1g: :CnPaint ()
{
if (IslIconic())
{

CPaintDC dc{this); // device context for painting
SendMessage (WM ICONERASEBKGND, (WPARAM) dc.GetSafeHdc(), 0);:
// Center icon in client rectangle

int cxIcon = GetSystemMetrics(SM_CXICON);

int cyIcon GetSystemMetrics (SM_CYICON);

CRect rect;

GetClientRect (&rect);

int x = (rect.Width{) =~ cxIcon + 1) / 2;

int y = (rect.Height ()} - cylIcon + 1) / 2;
// Draw the icon

dc.DrawlIcon(x, y, m _hIcon);

1

}

else

{

CDialeg: :OnPaint () ;

}
}
// The system calls this to obtain the cursor to display while the user
drags




// the minimized window.
HCURSOR CSocket002D1g: :0OnQueryDraglcon()
{
return (HCURSOR) m_hIcon;
1
void CSocket002Dlg: :OnAccept ()
{
if (server.Accept{client)}
{
UpdateData {TRUE} ;
m message.AddString ("Accept Cecnnection.");
UINT port:;
client.GetPeerName(m_ ipcl,pert); //ip address into m_ipcl and
port no. into port
m _portcl.Format ("%d",port); // transform int port to string
port and save in %d
m_message.AddString{m _ipcl); // show ip address in Debug
windows
GetDlgItem(IDC BUTTON3)->EnableWindow (TRUE) ;
UpdateData (FALSE) ;
}
else
MessageBox ("Error accept connection®);
}
void CSocket002Dlg: :OnConnect ()
{
m_message.AddString ("OnConnect is called");
}
void CSocket002Dlg::0nClose(}
{
m_message.AddString("Socket is closed");
}
void CSocket002Dlg: :0OnSend()
{
}
void CSocket002Dlg: :OnReceive() // receives command from client
{
char *buff;
char Tmp([513];
int size=1024;
buff=new char[1025];
int r=client.Receive (buff,size);
memcpy (Tmp, buff, 513);
if {r==SO0CKET_ERROR)
{
m_message.AddString ("Error");
}
else
{
if ( Tmp(l] == 'F') // _FPS_NO_ that's mean F is a command
for adjust frame rate
{
Tmp[513] = NULL;
m_message.AddString (Tmp) ;
if (Tmp[8] == '0') // 10 fps
frame delay = 100;

else if (Tmp[8] == '1'} // 15 fps
frame_delay = 66;
else if (Tmp[B) == '2") // 20 fps

frame delay = 50;
else if (Tmp(8)] == '3'} // 25 fps




frame_delay = 40;
else //30 fps
frame_delay = 33;
}

else if (Tmp[l] == 'D') // _DIRECT D is a direction cammand

by sending U R L D
{
Tmp[513] = NULL;
m_message.AddString (Tmp) ;
WriteFile (hComp, &Tmp[8], 8, &nWrittenPort, NULL);
//call function for control step motor
}
else if ( Tmp([l] == 'C'")
{
char Strtime[512];
Tmp[513] = NULL;
m message.AddString (Tmp) ;
// Start Capture File
strcpy(Strtime, Tmp+8) ;
sscanf (Strtime, "%1d", &limit time};
StartCap = 1 ;
}
else if ( Tmp[l] == 'S'})
{
Tmp[513] = NWULL;
m_message.AddString (Tmp) ;
4 Stop Capture File
StartCap = 0 ;

}
1
void CSocket002Dlg::0OnStart() //Listen button
{
UpdateData (TRUE} ;
if {server.Create(4000))
{
m_message.AddString{"Listening...");
server.Listen();
GetDlgltem(IDC_BUTTONZ) ->EnableWindow (FALSE) ;
GetDlgItem(IDC_BUTTON1)->EnableWindow (TRUE) ;
}
else
m_message.AddString("Error starting Server");
UpdateData (FALSE) ;
}
void CSocket002D1g: :0nCancel ()
{
’/ server.Close();
// client.Close();
// TODO: Add extra cleanup here
CDhialog::0OnCancel{);
}
void CSocket002Dlg::0nSendData() // send vdo button
{
UpdateData (TRUE) ;
start_status = TRUE; ////////////start and stop button***
AfxBeginThread (MyThreadFunct, this, THREAD_PRIORITY NORMAL, O,
// this means this class
GetDlgItem({IDC BUTTON3)->EnableWindow (FALSE);
GetDlgItem{IDC BUTTONS)->EnableWindow (TRUE) ;
UpdateData (FALSE) ;

0):



!
void CSocket(002D1lg: :0OnCloselisten() //Close listen button
{
// TODO: Add your control notification handler code here
UpdateData (TRUE} ;
server.ShutDown () ;
server.Close () ;
m_message.AddString("Stop Listen");
GetDlgItem(IDC BUTTONZ)->EnableWindow (TRUE) ;
GetDlgItem(IDC BUTTON1}->EnableWindow (FALSE):
UpdateData {FALSE);
}
void CSocket002Dlg: :0nCheckCamera() // Start camera button
{
UpdateData (TRUE) ;
int ncams = cvcamGetCamerasCount({);//returns the number of
available cameras
if (ncams < 1)
{
AfxMessageBox ("Please Connect Camera”);
}
else
{
//Initial property
// Set 1 or 0 for select camera
//cvecamSetProperty (0, CVCAM VIDEOFORMAT, NULL);
cvcamSetProperty(0, CVCAM PROP_ENABLE, CVCAMTRUE); //enable
lst found camera
cvcamSetProperty (0, CVCAM_PROP RENDER, CVCAMTRUE} ; //
render vdo from camera
cvcamSetProperty (0, CVCAM PROP_CALLBACK, PreviewCallback);
cvcamInit (}; // call the camera's default setting window
cvcamStart(); // show vdo stream
GetDlgItem{IDC BUTTON7)->EnableWindow (TRUE);
GetDlgItem(IDC_BUTTON4)—>EnableWindow(EALSE);
UpdateData (FALSE} ;
}
void CS50cket002Dlg: :OnStopCamera() // stop camera button
{
// TODO: Add your control notification handler code here
UpdateData (TRUE) ;
cvcamStop(); // stop rendering vdo stream from camera
cvcamExit(}); // shutdown the camera
GetDlgItem(IDCﬁBUTTON?)->EnableWind0w(FALSE);
GetDlgItem(IDC_BUTTONQ)—>EnableWindow(TRUE);
UpdateData (FALSE) ;
}
void CSocket002Dlg: :0OnReleasedcaptureSliderl (NMADR* pNMHDR, LRESULT*
pResult) // brightness control slider
{
// TODO: Add your control notification handler code here
global br = m_Slidel.GetPos{);
*pResult = 0;
}
volid PreviewCallback({IplImage* previm) // works everytime when program
gets 1 frame
{
int i,3;
cvCvtColor (previm, previm,CV_BGR2YCrCk); //convert to YCrCb for adjust
brigthness
for (i=0; i<previm->height; i++)




{
for (j=(previm->widthStep)*i; j<({previm->widthStep)*{i+l);
jt+=previm->nChannels}
{
if ( global br + (unsigned char)previm->imageDatafj] >
255 )

previm->imagePata{j] {char)255;

else

i

previm->imageDatal[j]
char)previm->imageDatalj];

}

global br + {(unsigned

}
cvCvtColor (previm, previm, CV_YCrCb2BGR);// Convert back to BGR for display
// Capture Zone

/7
if (StartCap == 1)
{
if { stat == 0 )
{
//initailization
time (&start_time); // tick time
stat = 1;

time ( &rawtime }; // parameter for saving time data
timeinfo = localtime ( &rawtime }; // turns int into
daytime data
strftime (buffer,80,"%a.%d.%b.%y %H.%M.%S",timeinfo); // get time
infoermation from computer
sprintf{filename, "%s%s.avi",filedir,buffer); // save into file path
writer = cvCreateVidecoWriter(filename,
Cv_FOQURCC('D', 'I', 'B', * %), 30, cvSize (320, 240));
cvWriteFrame (writer,previm);

else

cvWriteFrame{writer,previm);
time (&cur time);
if { cur_time - start_time > limit_time )
{
cvReleaseVidecoWriter {&writer):
stat = 0;

else
{
if ( stat < 2)
{
cvReleaseVideoWriter (&writer);
stat = 2;
}
}
if (start_status == TRUE)

{
Rec_ptr = previm->imagebData; //Rec ptr is a pointer that keeps vdo data
as buffer
H
1
UINT MyThreadFunct {LPVOID pParam) //
{
CSocket002Dlg* pControl = (CSocket(002Dlg*)pParam;
while(start_status == TRUE)



Sleep(frame delay);

//pContrel->client.Send(Rec_ptr,57600);//57600 come
from 120*160*3

pContrel->client.Send{Rec_ptr, 230400);//230400 come
from 240+%320*3

}

return 0;
}
void CSocket002D1lg::0nStopSend(}
{

// TODO: Add your control notification handler code here

UpdateData (TRUE) ;

start_status = FALSE;

GetDlgItem (IDC_BUTTON3)}->EnableWindow (TRUE) ;
GetDlgItem(IDC BUTTON5)->EnableWindow {(FALSE) ;
UpdateData (FALSE} ;

}

void CSccket002D1lg::0OnBrowse({) // Browse button

{

// TODO: Add your control notification handler code here

UpdateData (TRUE) ;

CFileDialog
l_SampleDlg(FALSE,NULL,NULL,OEN_ENABLESIZINGEOFN_EXPLORERIOFN_FILEMUSTEXI
ST

,"avi (*.avi)|*.avi",this);
int iRet = 1 SampleDlg.DoModal{};
if ( iRet == 1DOK }

{

1l strFileName = 1_SampleDlg.GetPathName () :
sprintf(filedir, "$s",1 strFileName};

m dir = 1 _strFileName;

}

else

{

sprintf(filedir,"C:/");
m dir = "C:/"; //Default

}

UpdateData (FALSE) ;

}

void CSocket002D1lg: :OnButtoné ()

{

// TODO: Add your control notification handler code here

ReadFile (hComp, &chBuffer, 8, &nReadPort, NULL) ;

CString tmp;

tmp = chBuffer;

m_message.AddString(tmp);

}

// stdafx.cpp : source file that includes just the standard includes
// Socket002.pch will be the pre-compiled header

/Y stdafx.obj will contain the pre-compiled type information
#include "stdafx.h"




-Tisunsw Client
$if
!defined (AFX MYSOCKET_H O0D78AB7C 74AD 449A B566 55DEG6Z2AABBEE ___INCLUDED_)
#define AFX_MYSCCKET H 0D78AB7C 74AD 449A B566 55DE62RAABBEE ___INCLUDED__
#if _MSC_VER > 1000
#pragma once
#endif // _MSC_VER > 1000
// MySocket.h : header file
//
LILIIIILIII 007007077700 070 070707070707 0707 0777080707080 78707777777777007020007777777
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// CMySocket command target
class CMySocket : public CAsyncSocket
{
Cbhialeg *maindlg;
public:
void SetMainwindow (CDialog*dlg)
{
maindlg=dlg;
}
// Attributes
public:
// Operations
public:
CMySocket () ;
virtual ~CMySocket():
// Overrides
public:
// ClassWizard generated virtual function overrides
//{{AFX_VIRTUAL(CMySOCket)
public:
virtual veid OnAccept{int nErrorCode):
virtual void OnClose{int nErrorCode);
virtual void OnConnect (int nErrorCode) ;
virtual void OnSend{int nErrorCode);
virtual void OnReceive{int nErrorCode);
//}}AFX_VIRTUAL
// Generated message map functions
// {{AFX_MSG (CMySocket)
// NCTE - the ClassWizard will add and remove member
functions here.
//} }AFX_MSG
// Implementation
protected:
¥z
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//{{BRFX_INSERT LOCATION}}
// Microsoft Visual C++ will insert additional declarations immediately
before the previous line.
fendif //
!defined (ARFX_MYSOCKET_H__OD78AB7C_74AD_449A B566_55DE62AABBEE__INCLUDED )

//{{NC_DEPENDENCIES}}

// Microsoft Developer Studio generated include file.
// Used by Socket002.rc

//

#define IDM_ABOUTBOX 0x0010
#define IDD_ABOUTBOX 100




#define IDS_ABOUTBOX 101

#define IDD_SOCKET002 DIALOG 102
fdefine IDR_MAINFRAME 128
fidefine IDC LIST1 1000
#define IDC_EDITL 1001
#define IDC_BUTTON1 1002
fdefine IDC_BUTTONZ2 1003
#define IDC_BUTTON3 1004
#define IDC BUTTON4 1005
#define IDC BUTTONS 1006
#define IDC BUTTONG 1007
#define IDC_COMBO1 1010
#define IDC_STATICI 1012
#define IDC_STATICZ2 1013
#define IDC SLIDERI 1014
#define IDC _BUTTON? 1015
#define IDC_BUTTONS 1016
#define IDC EDIT2 1017
#define IDC_EDIT3 1018
#define IDC _EDIT4 1019
#define IDC COMBO3 1021
#define IDC_COMBO4 1022
#define IDC_BUTTON9 1023
tdefine IDC_BUTTCON1O 1024
#define IDC_BUTTON11 1025
// Next default values for new objects

/Y

#ifdef APSTUDIO_ INVOKED
#ifndef APSTUDIOC_READONLY_ SYMBOLS

$define _APS_NEXT_RESOURCE_VALUE 131
fdefine APS NEXT COMMAND VALUE 32771
fdefine _APS_NEXT_CONTROL_VALUE 1026
#define APS NEXT SYMED VALUE 101
#endif

#endif

// Socket002.h : main header file for the SOCKET002 application
/
#if
!defined (AFX_SOCKET002_H__5962AAFA B93B_4C98_A6CS_D7504671CCC7__ INCLUDED
)
tdefine AFX_SOCKET002_H__ 5962RAFA_B93B_4C98_A6CY_D7504671CCCT__ INCLUDED
#if MSC VER > 1000
#pragma once
ftendif // _MSC_VER > 1000
#ifndef  AFXWIN H__
#error include 'stdafx.h' before including this file for PCH
#endif
#include "resource.h" // main symbols
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// CSocket002App:
// See Socket(02.cpp for the implementation of this class
7/
class CSocket002App : public CWinApp
{
public:
CSocket002App () ;
// Qverrides
// ClassWizard generated virtual function overrides
//{{AFX_VIRTUAL (CSocket002App)




public:

virtual BOOL InitInstance{):

//}}AFX VIRTUAL
// Implementation
//{{AFX_MSG(CSocket002App)

// NOTE - the ClassWizard will add and remove member
functions here.
// DO NOT EDIT what you see in these blocks of generated

code !

//}YIAFX MSG

DECLARE MESSAGE_MAP ()
bi
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//{{BFX_INSERT_LOCATION} }
// Microsoft Visual C++ will insert additional declarations immediately
before the previous line.
$endif //
!defined (RFX_SOCKETO002_H__5962AARFA BY3B_4CY98_A6CY_D7504671CCCT__ INCLUDED_
)

// Socket002Dlg.h : header file
r/
#if
!defined (AFX_SOCKETO02DLG_H__1162EDEC_DD8F_4FD1_AC68 O6FE3FD33B68  INCLUD
ED )}
fdefine
AFX_SOCKETO02DLG_H__1162EDEC_DDSF_4FD1_AC68_O6FE3FD33B68__ INCLUDED_
#if _M3SC VER > 1000
#pragma once
#endif // _MSC_VER > 1000
#include "MySocket.h"
#include "cv.h"
#include "highgui.h"
#include "cxcore.h"
#include "cvcam.h"
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// CSocket002Dlg dialog
class CSocket002Dlg : public CDialog
{
CMySocket server,client;
// Construction
public:
CSocket002Dlg (CWnd* pParent = NULL); // standard constructor
veid Onaccept ()
void OnConnect {};
void OnClose();
void OnSend():;
void OnReceive();
long m_showRcv ;
char *NetRec_ptr;
IplImage *r dat;
// Dialog Data
//{{AFX_DATA (CSocket002Dly)
enum { IDD = IDD SOCKETO002 DIALOG };
CComboBox m_tilt; -
CComboBox m_pan;
CSliderCtrl m_Slidel;
CComboBox m_fps:
CListBox m_message;




CString m_ipaddress;
CString m _ipsv;
CString m_portsv;
UINT m sec;
UINT m_minute;
UINT m_hrs;
//}}AFX_DATA
// ClassWizard generated virtual function overrides
//{{AFX_VIRTUAL(CSocket002Dlg)
protected:
virtual wvoid DoDataExchange (CDataExchange* pDX); // DDX/DDV
support
//}}AFX_VIRTUAL
// Implementation
protected:
HICON m_hIcon;
// Generated message map functions
//{ {AFX_MSG (CSocket002D1lg)
virtual BOOL OnlInitDialog{(};
afx_msg void OnSysCommand (UINT nID, LPARAM lParam);
afx msg veid CnPaint();
afx msg HCURSOR OnQueryDraglIcon();
afx_msg void OnOK(});
virtual void OnCancel({};
afx msg void OnUpData();
afx msqg void OnDisConnect();
afx msg void OnSelchangeCombol({);
afx msg void CnReleasedcaptureSliderl (NMHDR* pNMHDR, LRESULT*
pResult) ;
afx msg void OnRIGHT();
afx_msg void OnLEFT();
afx msg void OnDOWN () ;
afx msg void OnCapture();
afx_msg void OnStopCap();
afx_msg void OnAutec();
afx msg void OnStopAuto({);
afx msg void OnCali{):
//}}AFX MSG
DECLARE MESSAGE MAP ()
bi
//{{AFX_INSERT_ LOCATION}}
// Microsoft vVisual C++ will insert additicnal declarations immediately
before the previous line.
fendif //
tdefined (AFX_SOCKET002DLG_H_ 1162EDEC_DDSF_4FD1_AC6€8_06FE3FD33B68_ INCLUD
ED )

// stdafx.h : include file for standard system include files,

// or project specific include files that are used freguently, but

/7 are changed infrequently

/

$if
!defined(AFX“STDAFX_H__9918A07GFCZAD_4724_BSBB_3700602AAEBC__INCLUDED_)
#define AFX STDAFX_H__ 991BR076_C2AD_4724_B5BB_3700602AAEBC__ INCLUDED_
#if MSC VER > 1000

#pragma once

#endif // _MSC_VER > 1000

#define VC_EXTRALEAN // Exclude rarely-used stuff from Windows
headers
$include <afxwin.h> // MFC core and standard components

#include <afxext.h> // MFC extensions




#include <afxdisp.h> // MFC Rutomation classes

#include <afxdtctl.h> // MFC support for Internet Explorer 4
Common Controls

#ifndef _AFX NO_AFXCMN_SUPPORT

#include <afxcmn,h> // MFC support for Windows Common
Controls

#endif // _AFX_NO AFXCMN SUPPORT

#include <afxsock.h> B

//{{AFX_INSERT LOCATION}}

// Microsoft Visual C++ will insert additional declarations immediately
before the previocus line.

#endif //

!defined (AFX_STDAFX_H_ 9918A076_C2AD_4724_BSBB_3700602AAEBC__INCLUDED )

// MySocket.cpp : implementation file
/7
#include "stdafx.h"
finclude "Socket002.h"
#include "MySocket.h"
finclude "Socket002Dlg.h"
#ifdef DEBUG
#define new DEBUG_NEW
#undef THIS _FILE
static char THIS FILE[] = __ FILE_ ;
fendif
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// CMySocket
CMySocket: :CMySocket ()
{
}
CMySocket: :~CMySocket {}
{
}
// Do not edit the following lines, which are needed by ClassWizard.
#if O
BEGIN MESSAGE MAP({CMySocket, CAsyncSocket)
// ({AFX_MSG_MAP (CMySocket)
//}Y}BFX _MSG MAP
END MESSAGE MAP()
fendif // 0
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// CMySocket member functions
void CMySocket::0nAccept (int nErrorCode)
{
// TODO: Add your specialized code here and/or c¢all the base class
if (nErrorCcde == 0)
( (CSocket002D1lg *)maindlg)->OnAccept ()
CAsyncSocket: :OnAccept (nErrerCode) ;
}
void CMySocket::0nClose(int nErrorCode)
{
// TODO: Add your specialized code here and/or call the base class
if (nErrcrCode == 0}
({CSocket002Dlg *)maindlg)->0OnClose();
CAsyncSocket::0nClose (nErrorCode) ;
}
void CMySocket::CnConnect (int nErrorCode)

{
// TODO: Add your specialized code here and/or call the base class



if (nErrorCode == Q)
((CSocket002Dlg *)maindlg)->OnConnect () ;
CAsyncSocket: :OnConnect (nErrorCode) ;
}
void CMySocket: :OnSend{int nErrorCode)
{
// TODO: Add your specialized code here and/or call the base class
if (nErrorCode == 0)
{{CSocket002Dlg *)maindlg)->OnSend();
CAsyncSocket: :OnSend (nErrorCode) ;
}
vold CMySocket::OnReceive{int nErrorCode)
{
// TODO: Add your specialized code here and/or call the base class
if {nErrorCode == Q)
{ (CS5ocket002Dlg *)maindlg)->OnReceive();
ChsyncSocket: :OnReceive {nErrorCode) ;

// Socket002.cpp : Defines the class behaviors for the application.
/7
#include "stdafx.h"
#include "Socket002.h"
#include "Socket002Dlg.h"
#ifdef DEBUG
fdefine new DEBUG NEW
fundef THIS_FILE
static char THIS_FILE[] = _FILE ;
fendif
LITIEITTEEI PP I PP P77 777 P77 PP il 7 e7 7 i 77770777 rii 7777770777
Iy
// CSocket002hpp
BEGIN MESSAGE MAP (CSocket002App, CWinApp)

//{{AFX MSG MRP (C5ocket002App)

// NOTE - the ClassWizard will add and remove mapping macros
here.
// DO NOT EDIT what you see in these blocks of generated

code!

//} }AFX_MSG

ON_COMMAND (ID_HELP, CWinApp::OnHelp)
END_MESSAGE_MAP ()
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// CSocket002App construction
CSocket002hpp: :CSocket002Rpp ()
{

// TODO: add construction code here,

// Place all significant initialization in InitInstance
}
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// The one and only CSocket002RApp object
CSocket002App thelpp:;
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// CSocket(002App initialization
BOOL CSocket002App::InitInstance()
{

if('AfxSocketInit())

{
return FALSE;




}
AfxEnableControlContainer();
// Standard initialization
// If you are not using these features and wish to reduce the size
// of your final executable, you should remove from the fellowing

// the specific initialization routines you do not need.
#ifdef AFXDLL

Enable3dControls () ; // Call this when using MFC in
a shared DLL
felse

Enable3dControlsStatic(); // Call this when linking to MFC
statically
#endif

CSocket002D1g dlg;
m_pMainWnd = &dlg;
int nResponse = dlg.DoModal():
if (nResponse == IDOK}

{
// TCDO: Place code here to handle when the dialog is
// dismissed with OK

}

else if (nResponse == IDCANCEL}

{
// TODO: Place cocde here to handle when the dialog is
// dismissed with Cancel

)

// Since the dialeg has been closed, return FALSE so that we exit the
// application, rather than start the application's message pump.
return FALSE;

}

// Socket002Dlg.cpp : implementation file
//
#include "stdafx.h"
#include "Socket(02.h"
#include "Socket002Dlg.h"
#ifdef DEBUG
#define new DEBUG_NEW
#undef THIS FILE
static char THIS_FILE[] = _ FILE :
#endif
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// ChboutDlg dialog used for App About
unsigned int global br;
class CAboutDlg : public CDialog
{
public:
CAboutDlg(}:
// Dialog Data
// {{BFX_DATA {CAboutDlg)
enum { IDD = IDD_ABOUTBOX };
//}YYRFX_DATA
// ClassWizard generated virtual function overrides
//{{RFX_VIRTUAL{CAboutDlg)
protected:
virtual void DoDataExchange (CDataExchange* pDX): // DDX/DDV
support
//}YYARFX _VIRTUAL
// Implementation
protected:



// {{AFX_MSG (CAboutDlg)
//}}AFX_MSG
DECLARE_MESSAGE_MAP ()
bi
CAboutDlg: :CAbcoutDlg() : CDialog{CAbcutDlg::IDD)
{
//({AFX_DATA INIT(CAboutDlg)
//}}YAFX_DATA_INIT
}
void CAboutDlg::DoDataExchange (CDataExchange* pDX)
{
CDialog: :DoDataExchange (pDX) ;
// {{AFX_DATA MAP (CAboutDlg)
//}YYAFX_DATA MAP
}
BEGIN_MESSAGE MAP (CAboutDlg, CDialog)
//{{AFX_MSG MAP (CAboutDlg)
// No message handlers
//}}AFX_MSG MAP
END MESSAGE MAP ()
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// CSocket002Dlg dialog

CSocket002D1g::CSocket002D1g (CWnd* pParent /*=NULL*/)
CDhialog{CSocket002Dlg::IDD, pParent)
{
//{{AFX_DATA INIT (CSocket002Dlg)
m_ipaddress = T("127.0.0.1");
m ipsv = T("");:
m_portsv = _T("");
m_sec = 10;
m_minute =
m _hrs = 0;
//}}AFX_DATA INIT
// Note that LoadIcon does not require a subsequent DestroyIcon in

0;

Win32
m_hIcon = AfxGetApp()->LoadIcon(IDR_MAINFRAME} ;

}

void CSocket002Dlg: :DoDataExchange (CDataExchange* pDX}

{

CDhialog: : DoDataExchange {pDX};
//{{AFX_DATA_MAP(CSocket002Dlg)

DDX Control (pDX, IDC_COMBO4, m_tilt);
DDX_Control (pDX, IDC_COMBO3, m_pan);
DDX_Control (pDX, IDC_SLIDER1, m_Slidel);
DDX Control (pDX, IDC COMBO1l, m_fps);
DDX_Control (pDX, IDC_LIST1, m_message):
DDX Text (pDX, IDC_EDIT1, m_ipaddress);
DDX Text (pDX, IDC_STATICI, m_ipsv);
DDX_Text (pDX, IDC_STATIC2, m_portsv);
DDX_ Text (pDX, IDC EDIT2, m_sec);
DDX_Text (pDX, IDC_EDIT3, m_minute);
DDX_Text (pDX, IDC_EDIT4, m_hrs):
//}}AFX DATA MAP

}

BEGIN_MESSAGE_MAP (CSocket002Dlg, CDialog)
//{{AFX_MSG_MAP(CSocket002Dlg)
ON_WM_SYSCOMMAND()

ON_WM_PAINT (}
ON_WM_QUERYDRAGICON ()



ON_BN_CLICKED(IDCHBUTTON3, OnUpData)
ON_BN_CLICKED(IDCHBUTTONZ, OnDisConnect)
ON_CBN_SELCHANGE(IDC_COMBOI, OnSelchangeCombol)
ON_NOTIFY{(NM RELEASEDCAPTURE, IDC SLIDERI,

OnReleasedcaptureSliderl) a
ON_BN_CLICKED(IDC"BUTTONS, OnRIGHT)

ON_BN_CLICKED(IDC BUTTON6, OnLEFT)
ON_BN_CLICKED(IDC_ BUTTON4, OnDOWN)
ON_BN_CLICKED(IDC_BUTTON7, OnCapture)
ON_BN_CLICKED (IDC_BUTTON8, OnStopCap)
ON_BN_CLICKED (IDC_BUTTON9, OnAuto)
ON_BN_CLICKED (IDC_BUTTON1Q, OnStopAuto)
ON_BN_CLICKED{IDC BUTTON1, OnOK)
ON_BN_CLICKED{IDC_ BUTTON11, OnCali)
//})AFX_MSG_MAP

END MESSAGE MAP ()
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// CSocket002Dlg message handlers

BOOL CSocket002Dlg::CnInitDialog(}

{

CDhialog::0OnInitDialog();

// Bdd "About..." menu item to system menu.

// IDM_ABOUTBOX must be in the system command range.
ASSERT ((IDM _ABQUTBOX & OxFFEFQ) == IDM ABOQUTBOX) ;
ASSERT (IDM ABOUTBOX < 0xF000);

CMenu* pSysMenu = GetSystemMenu (FALSE) ;
if {pSysMenu != NULL}

{
CString strAboutMenu;
strAboutMenu.LoadString (IDS ABOUTBOX) ;
if (!strAboutMenu.IsEmpty{})}
{
pSysMenu->AppendMenu (ME_SEPARATOR) ;
pSysMenu->AppendMenu (MF STRING, IDM ABOUTBOX,
strAboutMenu) ;
}
}

// Set the icon for this dialog. The framework does this automatically
// when the application's main window is not a dialog
SetIcon(m_hIcon, TRUE); // Set big icon
SetIcon(m_hIcon, FALSE); // Set small icon
// TODO: Add extra initialization here
server.SetMainwindow{this);
client.SetMainwindow{this});

cvvNamedWindow( "FROMSERVER", 1 ):

cvMoveWindow( "FROMSERVER"™, 50, 50 };
cvResizeWindow ("FROMSERVER" , 320, 240 );

NetRec ptr = new char{230400];

m_showRcv = 0;
r_dat=cvCreatelmageHeader( cvSize (320, 240 ), IPL_DEPTH_BU, 3 );
cvinitImageHeader{ r_dat, cvSize (320, 240 ), IPL DEPTH 8U,

3,IPL_ORIGIN BL, 4 ):
cvCreateData (r_dat);
m_Slidel.SetRange(1,100,0);
m Slidel.SetPos(0);
m Slidel.SetTicFreq(l}:
global br = 0;
//Set Combo box
m_fps.SetCurSel (0);
m_pan.SetCurSel (0} ;



m_tilt.SetCurSel(0);
return TRUE; // return TRUE unless you set the focus te a control
}
void CSocket002Dlg::0nSysCommand{UINT nID, LPARAM lParam)
{
if ({(nID & OxFFFQ) == IDM ABOUTEOX)
{
CAboutDlg dlgdbout;
dlglbout.DoModal () ;

CDialog: :OnSysCommand {nID, lParam);
}

// If you add a minimize button to your dialog, you will need the code
below
// to draw the icon. For MFC applications using the document/view
model,
// this is automatically done for you by the framework.
void CSocket002Dlg: :OnPaint ()
{
if (IsIconic())
{
CPaintDC dc(this); // device context for painting
SendMessage (WM ICONERASEBKGND, (WPRARAM) dc.GetSafeHde(), 0};
// Center icon in client rectangle
int cxIcon = GetSystemMetrics (SM_CXICON);
int cyIcon = GetSystemMetrics(SM CYICON);
CRect rect;
GetClientRect (&rect};
int x = {(rect.Width({) - cxIcon + 1)} / 2;
int y = (rect.Height{) - cylcon + 1) / 2;
// Draw the icon
dc.DrawIcon{x, y, m_hIcon);

}
else
{
CDialog::OnPaint({);
}
}
// The system calls this to obtain the cursor to display while the user
drags
// the minimized window.
HCURSOR CSocket002D1qg: :0OnQueryDragIcon()
{
return (HCURSOR) m _hlIcon;:
}
void CSocket002Dlg: :OnAccept ()
{
if (server.Accept{client)}
{
m_message.AddString {"Accept Connection.”);
CString ip:
UINT port;
client.GetPeerName (ip, port):;
m message.AddString({ip);

else
MessageBox ("Error accept connection");



void CSocket002Dlg: :OnConnect {}
{
UINT port;
UpdateData (TRUE) ;
m message.AddString {"OnConnect is called"):
client.GetSockName (m_ipsv, port);
m_portsv.Format ("$lu",port);
UpdateData (FALSE) ;
}
void CSocket002Dlg: :OnClose ()
{
m _message.AddString{"Socket is closed");
}
void CSocket002D1g::0nSend()
{
}
void CSocket002D1g: :OnReceive()
{
char buffer[45000]; //Maximum size of TCP/IP
long r=0;
long nRecv;
int height = 240;
int width = 320;
nRecv = client.Receive (buffer,45000);
for (r=0:; r< nRecv; r++ )
{
* (NetRec_ptr + ( m_showRcv + r)) = buffer[r] ; //arReceive
>>*{NetRec_ptr+ii); m_ShowReceive
}
m_showRcv += nRecv;
if ¢ m_showRcv >= 230400)
{
m_showRcv =0;
r_dat->imageData = NetRec ptr;
//Bdjust Brightness
int 1i,3;
cvCvtCelor(r dat,r dat,CV_BGR2YCrCb);//convert to YCrCb for adjust
brigthness
for (i=0; i<r_dat->height; i++)
{
for(j={(r_dat->widthStep)*i; j<(r_dat->widthStep)* (i+1);
j+=r dat-»>nChannels)
{
if ( global br + (unsigned char)r_dat-
>imageDatalj] > 255 )

r dat->imageDatal[j] {char)255;

else

r dat->imageDatal[j] global br + (unsigned
char)r_ dat->imageDataljl:

}

}

cvCvtColor (r _dat,r dat,CvV_YCrCb2BGR);// Convert back to BGR for
display

/7

cvShowImage{ "FROMSERVER", r_dat };
delete NetRec ptr;
NetRec ptr = new char[230400];

}
}
void CSocket002Dlg::0nOK{} // Connect button
{



UpdateData (TRUE) ;
if (client.Create())
{
m_message.AddString("Connecting...");
client.Connect {m ipaddress,4000);
GetDlgltem(IDC BUTTON1)->EnableWindow (FALSE);
GetDlgItem(IDC BUTTON2)->EnableWindow (TRUE) ;
)
else
m message.AddString ("Error creating client");
UpdateData (FALSE) ;
1
void CSocket002Dlg: :OnCancel ()
{
server.Close();
client.Close();
CDhialog: :CnCancel ()
}
void CSccket002Dlg: :OnUpData() // Up direction button
{
CString str;
int tilt = m tilt.GetCurSel(); //Start at 0..end Combo box
str = " DIRECT u";
for { int i =0 ; i < tilt + 1 ; i++ }
{
int r=client.Send(LPCTSTR(str), str.GetLength{)):
if (rﬁ=SOCKET_ERROR)
TRACE ("Error Sending\n"™):
else
TRACE ("Sending OK\n"):
Sleep(250);
}
}
void CSocket002Dlg::0nDisConnect(} // Disconnect Button
{
UpdateData (TRUE) ;
client.Close () ;
GetDlgItem(IDC_BUTTONL)->EnableWindow (TRUE) ;
GetDlgltem{IDC BUTTONZ)->EnableWindow(FALSE);
UpdateData (FALSE} ;
}
void CSocket002Dlg::0nSelchangeCombol () // Frame rate control
{
int fps = m fps.GetCurSel{}); //Start at 0..end Combo box
CString str;
CString Tmp;
Tmp. Format ("$d", fps)

str = " _FPS NO " + Tmp :
int r=c¢client.Send{LPCTSTR(str}, str.GetLength()); // LPCTSTR is char's
array

if {r==SOCKET_ERRCR}
TRACE {"Error Sending\n"};
else
TRACE ("Sending OK\n"};
1
void CSocket002Dlg: :0OnReleasedcaptureSliderl (NMHDR* pNMHDR, LRESULT*
pResult) // Brightness control
{
*pResult = 0;
global_br = m_Slidel.GetPos():



void CSocket002D1lg::0OnRIGHT() // Right direction butten
{
CString str;
int pan = m_pan.GetCurSel{(}; //Start at 0..end Combo box
//CString Tmp;:
//Tmp.Format ("%d", pan) :
//m_pan.GetLBText ( pan, Tmp };
str = "_DIRECT r";
for ( int i = 0 ; 1 < pan +1 ; i++ )}
{
int r=client.Send{LPCTSTR(str}, str.GetLength(});
if (r==SOCKET_ ERROR)
TRACE ("Error Sending\n");
else
TRACE {"Sending OK\n");
Sleep(250);
}
}
void CSocket002Dlg: :OnLEFT() // Left direction button
{
CString stz;
int pan = m_pan.GetCurSel(); //Start at 0..end Combo box
//CString Tmp;
//Tmp.,Format ("%d",pan) ;
//m_pan.GetLBText ( pan, Tmp );
str = " DIRECT 1";
for ( int 1 = 0 ; i < pan +1 ; i++ )
{
int r=client.Send{LPCTSTR{str), str.GetLength(}):
if | r==50CKET_ERROR}
TRACE ("Error Sending\n");
else
TRACE ("Sending OK\n");
Sleep(250);
}
}
void CSocket002D1lg::OnDOWN({) // Down direction button
{
CString str;
int tilt = m_tilt.GetCurSel{); //Start at 0..end Comboc box
str = "_DIRECT d";
for ( int i= 0 ; i < tilt +1 ; i++ )}
{
int r=client.Send(LPCTSTR{str), str.GetLength{));
if (r==S0CKET_ERROR)
TRACE ("Error Sending\n");
else
TRACE ("Sending OK\n"):
Sleep(250);
}
}
void CSocket002Dlg: :CnCapture({}) // Start capture vdo button
{
unsigned long time ;
char strTime[1024];
UpdateData (TRUE) ;
time = 3600*(m_hrs} + 60 * ( m_minute ) + (m_sec);
sprintf(strTime,"_CAPTIM %lu",time};
int r=client.Send(LPCTSTR{strTime), 1024);
if (r==S0CKET_ERROR)
TRACE {"Error Sending\n"};



else
TRACE {"Sending OK\n");
GetDlgItem(IDC_BUTTON?)->EnableWindow(FALSE);
GetDlgItem(IDC_BUTTONB)—>EnableWindow(TRUE);
UpdateData (FALSE) ;
}
void CSocket002D1g: :0OnStopCap{)
{
UpdateData (TRUE) ;
CString str;
str = "_STCP ";
int r=client.Send(LPCTSTR(str), str.GetLength()};
if (r=uSOCKET_ERROR)
TRACE ("Error Sending\n");

else
TRACE ("Sending OK\n");
GetDlgItem(IDC BUTTCN7)->EnableWindow (TRUE) ;
GetDlgItem(IDC BUTTCNSB)->EnableWindow (FALSE);
UpdateData (FALSE) ;
}
vold CSocket002Dlg::0OnAuto() // Rute button
{
CString str;
str = "_DIRECT_a";
int r=client.Send(LPCTSTR(str), str.GetLength{}):
if (r==SOCKET_ERROR)
TRACE {"Error Sending\n"};
else
TRACE ("Sending OK\n");
GetDlgItem{IDC BUTTON9)->EnableWindow (FALSE) ;
GetDlgItem(IDC BUTTON10)->EnableWindow(TRUE) ;
}
void CSocket002Dlg: :OnStepRuto() // Manual button
{
CString str;
str = " DIRECT s";
int r=client.Send(LPCTSTR{str), str.GetLength()):
if (r==SOCKET_ERROR)
TRACE {"Error Sendingi\n"):
else
TRACE ("Sending OK\n");
GetDlgItem(IDC_BUTTON9)->EnableWindow (TRUE) ;
GetDlgItem(IDC_BUTTON10)->EnableWindow (FALSE) ;
}
void CSocket002ZDlg::0nCali({) // Calibrate button
{
CString str;
str = " DIRECT c";
int r=client.Send(LPCTSTR(str), str.GetLength()):
if (r==50CKET_ERROR}
TRACE ("Error Sending\n");
else
TRACE ("Sending OK\n"):;
}

// stdafx.cpp : source file that includes just the standard includes
/7 Socket002.pch will be the pre-compiled header

// stdafx.obj will ceontain the pre-compiled type infermation
#include "stdafx.h"
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#include<regsih>
#include<stdio.h>
code unsigned char step [2z4]={0x01.0X02.0%X040x08,
0X01,0X02,0X04,0X08,
0X01,0X02,0X04,0X08,
0X01,0X02,0X04,0X08,
0X01,0%02,0X04,0X08,
0X01,0X02,0X04,0K08 } ;
static char step_index_xy:
static char step index z;
void init_serial{ void )
char check_char(veid);
void auto mode{void);
void delay ms{unsigned int time);
void main( void )
{
init_serial ();
P1=0x00;
P2=0x00;
step_index xy = 13;
step index z = 0;
Pi1=steplistep index xy]:
P2=steplstep index_z];
while (1){
switch( getkey())
{

case 'l':
step_index xy++;
if (step_index_xy==24)
{
step_index_ xy = 23;
}
break;
case 'r':
step_index xy--:
if (step_index_xy==-1)
{
step_index_xy = o;
}
break;
case 'u':
step _index z++;
if(step_index z==a
{
step_index_z = o0;
}
break;
case 'd':

step_index z--;
if (step_index z==-1)

{

step index z = 3;

break;




case 'c':
step_index xy=13;
break;

case 'a':
auto mode();
break; -
default: break;

}
Pi=step(step_index_xy];
Pz=step[step_index z];
}

void init serial{ void }{
SCON = oxs2;

TMOD = o0x20;
TH1 =0xXFD;
TR1 =1;

TI = t;

char check char (void)

if (RI} {
RI = 0;
return SBUF;
}

veid aute mode {void)

unsigned char r,1l;

r = 0;
1l = 1;
do{

1f{r == n{
step index xy--;
if(step_index_xy==-1
{
step_index xy = 0;

r =
1 =

o

’

e

}
telse{
step_index_xy++;
if(step_index xy==24)
{
step_index_xy = 23;

r = 1;

1 =0;
}

}
P1=step[step_index xy]:
delay ms (200);

}while (check char{}!='s"');

}

void delay _ms (unsigned int time)

{



unsigned int i;
while{time--)
{

for{i=o;i<w0;i++);




Features

« Compatible with MCS-51™ Products

- 4K Bytes of In-System Reprogrammable Flash Memory
- Endurance: 1,000 Write/Erase Cycles

* Fully Static Operation: 0 Hz to 24 MHz

* Three-levet Program Memory Lock

* 128 x B8-bit Intemal RAM

* 32 Programmable /O Lines

* Two 16-bit Timer/Counters

= Six Interrupt Sources

* Programmable Serial Channel

* Low-power Idle and Power-down Modes

Description

The ATBICS1 is a low-power, high-performance CMOS 8-bit microcomputer with 4K
byles of Fiash programmable and erasable read only memory (PEROM). The device
is manufactured using Atmel’s high-density nonvolatite memory technology and is
compatible with the industry-standard MCS-51 instruction set and pinout. The on-chip
Flash allows the program memory to be reprogrammed in-system or by a conven-
tional nonvolatile memory programmer. By combining a versatile 8-bit CPU with Flash
on a monolithic chip, the Atmel AT89C51 is a powerful microcomputer which provides
a highiy-flexible and cost-effective solution to many embedded control applications.
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Block Diagram
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The ATB9CS31 provides the following standard features: 4K
bytes of Flash, 128 bytes of RAM, 32 /O lines, two 16-bit
timer/counters, a five vector two-level interrupt architecture,
a full duplex serial port, on-chip oscillator and clock cir-
cuitry. In addition, the AT89C51 is designed with static logic
for operation down to zero frequency and supports two
software selectable power saving modes. The Idle Mode
stops the CPU while allowing the RAM, timer/counters,
serial port and interrupt system to continue functioning. The
Power-down Mode saves the RAM contents but freezes
the osciflator disabling all other chip functions until the next
hardware reset.

Pin Description

VCC
Supply voltage.

GND
Ground.

Port 0

Port 0 is an 8-bit open-drain bi-directional I/O port. As an
output port, each pin can sink eight TTL inputs. When 1s
are written to port 0 pins, the pins can be used as high-
impedance inputs.

Port 0 may also be configured to be the multiplexed low-
order address/data bus during accesses to external pro-
gram and data memory. In this mode P0 has internal
pullups.

Port 0 also receives the code bytes during Flash program-
ming, and outputs the code bytes during program
verification. External pullups are required during program
verification.

Port 1

Port 1 is an 8-bit bi-directional /O port with internal pullups.
The Port 1 output buffers can sink/source four TTL inputs,
When 1s are written to Pon 1 pins they are pulled high by
‘the internal pullups and can be used as inputs. As inputs,
Port 1 pins that are externally being pulled low will source
current (f, } because of the internal pullups.

Porl 1 also receives the low-order address bytes during
Flash programming and verification.

Port 2

Port 2 is an 8-bit bi-directional I/O port with internal pullups.
The Port 2 output buffers can sink/source four TTL inputs.
When 1s are written to Port 2 pins they are pulied high by
the internal pullups and can be used as inputs. As inputs,

Port 2 pins that are externally being pulled low will source
current {l, )} because of the internal pullups.

Port 2 emits the high-order address byte during fetches
from external program memory and during accesses to
external data memory that use 16-bit addresses (MOVX @
DPTR). In this application, it uses strong internal pullups
when emitting 1s. During accesses to external data mem-
ory that use 8-bit addresses (MOVX @ R!), Port 2 emits the
contents of the P2 Special Function Register.

Port 2 also receives the high-order address bits and some
control signals during Flash programming and verification.

Port 3

Port 3 is an 8-bit bidirectional /O port with internal pullups.
The Port 3 output buffers can sink/source four TTL inputs.
When 1s are written to Porl 3 pins they are pulied high by
the internal pullups and can be used as inputs. As inputs,
Port 3 pins that are externally being pulled low will source
current (I, } because of the pullups.

Port 3 also serves the functions of various special features
of the AT89C51 as listed below:

Port Pin Alternate Functions
P3.0 RXD (serial input port)
_5.1 TXD (serial output port)
_PéZ INTO (external interrupt 0)
P33 INT1 (external interrupt 1)
—F&d TO (timer 0 external input)
_;3.5 T1 (timer 1 external input)
] P36 WR (external data memory write strobe)
—;3.7 RD (external data memory read strobe)

Port 3 also receives some control signals for Flash pro-
gramming and verification.

RST

Reset input. A high on this pin for two machine cycles while
the oscillator is running resets the device.

ALE/PROG

Address Latch Enable output pulse for iatching the low byte
of the address during accesses to external memory. This
pin is also the program pulse input (FROG) during Flash
programming.

In normal operation ALE is emitted at a constant rate of 1/6
the oscillator frequency, and may be used for external tim-
ing or clocking purposes. Note, however, that one ALE

AINEL 3
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pulse is skipped during each access to external Data
Memory.

If desired, ALE operation can be disabled by setting bit 0 of
SFR location BEH. With the bit set, ALE is active only dur-
ing a MOVX or MOVC instruction. Otherwise, the pin is
weakly pulled high. Setting the ALE-disable bit has no
effect if the microcontroiler is in external execution mode.

PSEN

Program Store Enzble is the read strobe to external pro-
gram memory.

When the AT89C51 is executing code from external pro-
gram memory, PSEN is activated twice each machine
cycle, except that two PSEN activations are skipped during
each access to external data memory.

EANNPP

External Access Enable. EA must be strapped to GND in
order to enable the device to fetch code from external pro-
gram memory locations starting at 0000H up to FFFFH.
Note, however, that if lock bit 1 is programmed, EA will be
internally latched on reset.

EA should be strapped to V. for internal program
executions.
This pin also receives the 12-volt programming enable volit-
age {Vpp) during Flash programming, for parts that require
12-volt Vpp.

XTAL1

Input to the inverting oscillator amplifier and input to the
internat clock operating circuit.

XTAL2
Output from the inverting oscillator amplifier.

Oscillator Characteristics

XTAL1 and XTALZ2 are the input and output, respectively,
of an inverting amplifier which can be configured for use as
-an on-chip oscillator, as shown in Figure 1. Either a quartz
crystal or ceramic resonater may be used. To drive the
device from an external clock source, XTALZ2 shouid be left

unconnected while XTAL1 is driven as shown in Figure 2.
There are no requirements on the duty cycle of the externai
clock signal, since the input to the internal ciocking circuitry
is through a divide-by-two flip-flop, but minimum and maxi-
mum veltage high and low time specifications must be
observed.

idle Mode

In idle mode, the CPU puts itself to sleep while all the on-
chip peripherals remain active. The mode is invoked by
software. The content of the on-chip RAM and ali the spe-
cial functions registers remain unchanged during this
mode. The idle mode can be terminated by any enabled
interrupt or by a hardware reset.

It should be noted that when idle is terminated by a hard
ware reset, the device normaily resumes program execu-
tion, from where it left off, up to two machine cycles before
the internal reset algonthm takes control. On-chip hardware
inhibits access to internal RAM in this event, but access to
the port pins is not inhibited. To eliminate the possibility of
an unexpected write to a port pin when tdle is terminated by
reset, the instruction following the one that invokes ldle
should not be one that writes to a port pin or to external
memory.

Figure 1. Oscillator Connections

c2
| ———e— x7AL2
i —
| e
. C1 i
o )}——o— XxTAL1
|
ié GND

Note: C1,C2 =30 pF £10 pF for Crystals

= 40 pF +10 pF for Ceramic Resor'lators

Status of External Pins During Idle and Power-down Modes

Mode Program Memory ALE PSEN PORTO PORT1 PORT2 PORT3
ldle internal 1 Data Data Data Data
idle External 1 ) Float Data Addrérs.si*ﬁ_ Data
Power-down Internat ) 0 Data Data Dat:a Data
Power-down External 0 ) Float Data Data Data

a AT89C51




Figure 2. External Clock Drive Configuration

NC - XTALZ
EXTERNAL
OSCILLATOR XTAL1
SIGNAL

Power-down Mode

In the power-down mode, the oscillator is stopped, and the
instruction that invokes power-down is the last instruction
executed. The on-chip RAM and Special Function Regis-

Lock Bit Protection Modes

ters retain their values until the power-down mode is
terminated. The only exit from power-down is a hardware
reset. Reset redefines the SFRs but does not change the
on-chip RAM. The reset should not be activated before V.
is restored to its normal operating level and must be held
active long enough to allow the oscillator to restart and
stabilize.

Program Memory Lock Bits

On the chip are three lock bits which can be left unpro-
grammed (U} or can be programmed (P} to obtain the
additional features listed in the table below.

When lock bit 1 is programmed, the logic level at the EA pin
is sampled and latched during reset. If the device is pow-
ered up without a reset, the latch initializes to a random
value, and holds that value until reset is activated. It is nec-
essary that the latched value of EA be in agreement with
the current logic level at that pin in order for the device to
function properly.

Program Lock Bits
LB1 LB2 LB3 Protection Type

1 ) U v No program lock features

2 P ) v MOVC instructions executed from external program memory are disabled from
fetching code bytes from internal memory, EA is sampled and latched on reset,
and further programming of the Flash is disabled

3 P P U Same as mode 2, also verify is disabled

4 P P P Same as mode 3, also external execution is disabled

AIMEL 5
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Programming the Flash

The AT89C51 is normally shipped with the on-chip Flash
memory array in the erased state {that is, contents = FFH)
and ready to be programmed. The programming interface
accepts either a high-voltage (12-volt) or a low-voltage
(Vee) program enabie signal. The low-voltage program-
ming mode provides a convenient way to program the
AT89C51 inside the user's system, while the high-voltage
programming mode is compatible with conventional third-
party Flash or EPROM programmers.

The AT89C51 is shipped with either the high-voltage or
low-voltage programming mode enabled. The respective
top-side marking and device signature codes are listed in
the following table.

Vep =12V Vpp =5V
Top-side Mark AT89C51 AT89C51

XXXX XXXX-5

Yyww Yyww
Signature (030H) = 1EH (030H) = 1EH

(031H) = 51H (031H) = 51H

(032H) =F FH (032H) = 05H

The AT89C51 code memory array is programmed byte-by-
byte in either programming mode. To program any non-
blank byte in the on-chip Flash Memory, the entire memory
must be erased using the Chip Erase Mode.
Programming Algorithm: Before programming the
AT89C51, the address, data and control signals should be
set up according to the Flash programming mode table and
Figure 3 and Figure 4. To program the AT89C51, take the
following steps.

1. input the desired memory location on the address
lines.

2. Input the appropriate data byte on the data lines.

3. Activate the correct combination of control signals.

4. Raise EA/NV,, to 12V for the high-voltage program-
ming mode.

5. Pulse ALE/PROG once to program a byte in the
Flash array or the lock bits. The byte-write cycle is
self-timed and typically takes no more than 1.5 ms.
Repeat steps 1 through 5, changing the address

and data for the entire array or until the end of the
object file is reached.

Data Polling: The AT89C51 features Data Polling to indi-
cate the end of a write cycle. During a write cycle, an
attempted read of the last byte written will result in the com-
plement of the written datum on PO.7. Once the write ¢cycle
has been completed, true data are valid on all outputs, and
the next cycle may begin. Data Polling may begin any time
after a write cycle has been initiated.

Ready/Busy: The progress of byte programming can also
be monitored by the RDY/BSY output signal. P3.4 is pulled
low after ALE goes high during programming to indicate
BUSY. 3.4 is pulled high again when programming is
done to indicate READY.

Program Verify: If lock bits LB1 and LBZ have not been
programmed, the programmed code data can be read back
via the address and data lines for verification. The lock bits
cannot be verified directly. Verification of the lock bits is
achieved by observing that their features are enabled.

Chip Erase: The entire Flash array is erased electrically
by using the proper combination of control signals and by
holding ALE/PROG low for 10 ms. The code array is written
with all “1"s. The chip erase operation must be executed
tefore the code memory can be re-programmed.

Reading the Signature Bytes: The signature bytes are
read by the same procedure as a normal verification of
locations 030H, 031H, and 032H, except that P3.6 and
3.7 must be pulled to a logic low. The values returned are
as follows.

(030H} = 1EH indicates manufactured by Atmel
(031H} = 51H indicates 89C51

(032H) = FFH indicates 12V programming
(032H) = 05H indicates 5V programming

Programming Interface

Every code byte in the Flash array can be written and the
entire array can be erased by using the appropriate combi-
nation of control signals. The write operation cycle is self-
timed and once initiated, will automatically time itself to
completion.

All major programming vendors offer worldwide support for

the Atmel microcontroller series. Please contact your local
programming vendor for the appropriate software revision.

6 AT89C51 =———————sssssssssse———————
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Flash Programming Modes

Mode RST PSEN ALE/PROG EANV,, | P26 | P2.7 | P36 | P3.7
Write Code Data H L H/12V L H H H
—~_
Read Code Data H L H H L L
Write Lock Bit - 1 H L H/i12v H H
—~__
Bit- 2 H L H/12V H H L L
—~_
Bit-3 H L Hi12v H L H L
~_
Chip Erase H L (1) H/12V H L L L
N
Read Signature Byte H L H H L L L L

Note: 1. Chip Erase requires a 10 ms PROG pulse.

Figure 3. Programming the Flash Figure 4. Verifying the Flash
+5V SV
AT89C51 Q AT89C51 T
aDDR, 20 AT ) b Vee || aDDR. 2O AN by Veo
OOOOH/OFFFH PGM OOOCH/OFFFH PGM DATA
P20 - P23 PO b€ — - P20 - P23 PO [ (USE 10K
DATA
A8 - AN A8 - A11 PULLUPS)
—» P26 ™ —» P26
SEE FLASH —» P27 ALE |¢—— PROG SEE FLASH ] —» P27 ALE
PROGRAMMING PROGRAMMING |
MODES TABLE | —® P38 MODES TABLE | -~ P3.6 Sy
—p P37 L—» P37 '“
. XTAL2 EA |le—— VN, oo - XTAL2 EA
I ,
3-24 MHz | 324 MHz_!_ L
] ki [..] &—
T T = |
—— XTAL1 RST |e - v, l-—' —] XTAL1 RST |[#——— V),
f GND PSEN |(——, »— GND PSEN —

AIMEL



AIMEL

Flash Programming and Verification Waveforms - High-voltage Mode (Vpp = 12V)

PROGRAMMING VERIFICATION
P1.0 - P17 e T2 :
P20 - P23 ADDRESS = }—M—J/ ADDRESS
: i [ tavav
PORT 0 ( DATAIN % + - --—DATA OUT }
*— e tohox *
taveL [ * ""__" torax
ALE/PROG N /
tsho [* —teron . » lusy
. Ve - hNosie 1
EANee o ____Tiosico T -
——p q—- 1 . ] — t
P27 L feev e T e
(ENABLE) L
tougL "~ ‘
P34 - —
(RDY/BSY) N Busy _,| READY

Flash Programming and Verification Waveforms - Low-voltage Mode (Vpp = 5V)

P10 - P17
P20 - P23

PORT 0

~_ PROGRAMMING

ADDRESS

" TDATA IN

Lsrnx [

2]

tDVG L

tJ’W‘GL -

ALE/PROG
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P2.7
(ENABLE)

P34
(RDY/BSY)

tSHGL

LTI

i

—— e ——

-

AT89C51 ———————————————————————————e——

N _ VERIFICATION

>—-< ADDRESS

- e tyay
F "DATA OUT p———
>
- P tgax
LOGIC 1
_____ LoGIc oy |
— +—
tleloy —»  e— EHQZ
- i maama s I
\———'l;

-
™. BUSY 7 READY
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Flash Programming and Verification Characteristics
Ta = 0°C to 70°C, V. = 5.0 £10%

Symbol Parameter 1 Min Max Units
Vppt! Programming Enable Voltage ! 11.5 12.5 v
Ipet" Programming Enable Current - _F T 1.0 mA
MercL Oscillator Frequency o _+ 3 24 MHz
taveL Address Setup 1o PROG Low ] _: 48ty o

Lesax Address Hold after PROG o 48t- o

vl Data Setup to PROG Low 4 4Bt g

lsmpx Data Hold after PROG -Ii 4810 o

tensn P2.7 (ENABLE) High to Vpp L Blaa

tsnct Vpp Setup to PROG Low _ __é__- 10 us
lons. Vep Hold afler PROG . 10 S
toLen PROG Width 1 110 us
tavav Address to Data Valid o —?--- 48t o

teiav ENABLE Low to Data Valid i —r - 48tc oL

tenaz Dala Float after ENABLE ) 1 0 48tc ¢,

toreL PROG High to BUSY Low o 1.0 s
twe Byle Write Cycle Time . 2.0 ms

Note: 1. Only used in 12-volt programming mode.
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Absolute Maximum Ratings*
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Operating Temperature ............o.cocceeeeeeeevn, -55°C to +125°C “NOTICE:
Storage Temperature ... -65°C to +150°C

Voltage on Any Pin

with Respectto Ground ..., -1.0V to +7.0V

Maximum Operating Voltage ...............cccoccc i, 6.6V

DC Output Current........ovveciiiiiiii e 15.0 mA

DC Characteristics

Ta=-40°C to 85°C, V¢ = 5.0V £20% (unless otherwise noted)

Stresses beyond those listed under “Absolute
Maximum Ratings™ may cause permanent dam-
age to the device. This is a stress rating only and
functional operation of the device at these or any
other conditions beyond those indicated in the
operational sections of this specification is not
implied. Exposure to absolute maximum rating
conditions for extended periods may affect device
refiability.

Symbol Parameter Condition Min Max Units
Vi Input Low-voltage {Except EA) -0.5 0.2Vee-0.1 v
Vi Input Low-voltage (EA) T -0.5 0.2Vce-0.3 v
Vi Input High-veltage {Except XTAL1, RS'H 7 0.2Ve+08 Vee 0.5 v
Vi Input High-voltage B (XTAL1, RST) 0.7 Ve Vee + 0.5 v
Voo Qutput Low-voltage!” (Ports 1,2,3) o= 1.6 mA T 0.45 v
Vour (?D‘(’)‘r‘;‘gl":t‘g’g'saé’:: ) loy = 3.2 MA 0.45 v
lon = 60 pA, Ve = 5V 110% 2.4 Y
Vou (Op':,l:::[ﬁf;-ﬂ:gﬁ) lon =-25pA o 7 0.75 Ve v
low = -10 A 0.9 Ve v
low = -800 pA, vccn=_5v +10% 2.4 v
Vo (OF’Lcj)trﬁU(; :?Er:(-l:?:.:?;us Mode) | fon=-300pA 0-75 Vec v
g = -80 pA 0.8 Vee v
I Logical 0 Input Current {Ports 1,2,3} Vie = 0.45V_ -50 pA
I, -?.23:;;‘12?3)0 Transition Current Vi = 2V, VCC = 5V £10% 650 wA
b, Input Leakage Current (Port 0, EA} | 045 <V, < V¢, 10 1A
RRST Resel Pull-down Resistor o 50 300 7 7K.Q
Co Pin Capacitance Test Freq. =‘1 MHz, i’;-= 25°C 10 pF
Active Mod;,"12“MHz - 20 mA -
Power Supply Current po—— -
e % !dle_ E.OPE' .1 g_&ﬂ-!z L 5 mA
Power-down Mode® | Ve 7SV —- 100 A
Ve = 3V 40 HA
Notes: 1. Under sleady state (non-transient) conditians, I, must be externally fimited as follows:

Maximum o per port pin: 10 mA

Maximum I, per 8-bit port: Port 0: 26 mA,

Ports 1, 2, 3: 15 mA

Maximum total I_for afl output pins: 71 mA
If g exceeds the test condition, Vo may exceed the refated specification. Pins are not guaranteed to sink current greater

than the listed test conditions.
2. Minimum V. for Power-down is 2V.

10 AT89C51 mee—————————————
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AC Characteristics

Under operating conditions, load capacitance for Port 0, ALE/PROG, and PSEN = 100 pF; load capacitance for all other
outputs = 80 pF.

External Program and Data Memory Characteristics

AIMEL

12 MHz Oscillator 16 to 24 MHz Osciliator

Symbol Parameter Min Max Min Max tUnits
LT Osciltator Freguency 0 24 MHz
ty e ALE Pulse Width 127 2tey 40 ns
tavie Address Valid to ALE Low 43 ' lorc-13 ns
fLLax Address Hold after ALE Low 48 1 tere -20 ns
fuy ALE Low 1o Valid Instruction In © 233 At ¢, 65 ns |
e ALE Low to PSEN Low 43 + toe-13 ns
to pu PSEN Pulse Width 205 1 3ty o -20 ns
teLv PSEN Low to Valid Instruction In " 145 3 45 ns
Lo Input Instruction Hold afler PSEN o ! 0 " ns
texiz Input Instruction Float afler PSEN 59 teLo-10 ns
toxav PSEN to Address Valid 75 | terc-8 ns
taviv Address to Valid Instruction In o 3 312 Sl 95 ns
toiaz PSEN Low lo Address Float |10 10 ns |
trirH RD Pulse Width 400 P Bicy 100 ns
twiwh WR Pulse Width 400 6t . -100 " ns
triov RD Low to Valid Data In ] s 5ty -90 ns
trHOX Data Hold after RD o ] 0 ns
tripz Data Float after RD I a7 2oL c-28 ns
tov ALE Low to Valid Data In I 751 7 Bto o -150 ns
tavov Address to Valid Data In 585 Ote o -165 ns
tooa ALE Low to RD or WR Low 200 300 3oL 50 ey +50 ns
L Address to RD or WR Low 203 Mo o -75 ns
tovwx Data Valid to WR Transition B -_ 23 Jlr ] torc-20 ns
i Data Valid to WR High 1o _4;33_ H Mo =120 ns
twhax Data Hold after WR 33 terc-20 ns
triaz RD Low to Address Float I I 0 0 ns |
bt 1 RD or WR High to ALE High - 43 + ) 123 toic-20 toc +25 ns

"
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External Program Memory Read Cycle

i —*
ALE | h - __/——\ﬁ
L | - o terey
tAVLL r ™ - > LT,
—w typ e— ! |

——

S : e ¢
PSEN T e N

— oAz

1

Biaxbe »

toxa
texiz —

toyix - [

PORT 0 —(__Ao-Ar P -1(_|_N_ST5'_|N > po-a7 >

“ taviv >

PORT 2 > A8 - A15

External Data Memory Read Cycle

e
ALE S TN . N
— by
PSEN ' B h i ™.
= ey >
) - tplgy —>
«— lyw - —»
RD RN
i ax— N -
.t : - »lgpy >ty
B \URRARY {
RLAZ ™ = t,
.-+ A lRHDX
RN B, AEEC VRN INA T s e i oo
PORT O ____.‘\ﬂ; AT‘FF_\'(_DM Rl OR DEI__‘ W ‘/\_VDA_TA IN‘, ,‘:T/_)\é&- A?mFROM F’CL/—&&S'I:R IN
—— - ——
o - tavov >
PORT 2 . P20 - P27 OR AB - A1h FROM DPH AB - A15 FROM PCH

12 AT389C51 me————————————————————
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External Data Memory Write Cycle

- b >
v N e o . -~
ALE A N -~ N e
= e bk
PSEN yd i T e

b tLLWL —““—'tWLWH -

WR a—1t Ax —> d
o ta > Lovwx —* *— =% <= {whox
! = lavw - >
PORT 0 _ > :

Ny
e

i
> A0 - A7 FROM RI OR OPL{_ DATA OUT i+ (A0 - A7 FROM PCL - < INSTR IN

—— lyyyy ———»

PORT 2 X P20 - P2.7 OR AB - A15 FROM DPH  X_  AB - Al5 FROM PCH _

External Clock Drive Waveforms

tCHC)(

0.7 Ve E

External Clock Drive

Symbol Parameter Min Max Units
Ml Oscillator Frequency 0 24 MHz
toren Clock Period 41.6 ns
tohex High Time l-15 _ ns
by ox Low Time 15 - 7 ns
teren Rise Time o 7 20 ns
tene Fall Time ‘ . 20 ns




ATMEL

Serial Port Timing: Shift Register Mode Test Conditions
(Vee = 5.0 V £20%,; Load Capacitance = 80 pF)

12 MHz Osc Variable Oscillator Units
Symbol Parameter Min Max Min Max
by Serial Port Clock Cycle Time 1.0 12tc o VE]
tovxH Cutput Data Setup to Clock Rising Edge 700 10tc ¢ -133 ns
tenax Cutput Data Hold after Clock Rising Edge 50 2te o -117 ns
txHox Input Data Hold after Clock Rising Edge 0 0 ns
txripy Clock Rising Edge to Input Data Valid 700 10te ¢ -133 ns
Shift Register Mode Timing Waveforms
INSTRUCTION __ 0 | - V... .= 2. 3 4 .5, . .6 __ T ,-_8-.{.
ALE e rerorT A IR
“—"“I LB
CLOCK . _ S
tavxn fe—-»
! — Uynagx
WRITETOSBUF, = © " N 0 (1 2z - 3 0 4l =6 s 8 _X_71 7
M P boiox sermi |
OUTPUT DATA by
CLEAR RI }:QLB-{ ;"--\leo- VALHD- _"_—’ “YALID ‘(__>t.'\gnuf;|>f<_ ,*S_.;;Lu;ix":_:}’ignul;')'- _’_;‘)"\Q'AILID' B
INPUT DATA SET RIT

AC Testing Input/Output Waveforms'"

Ve 0.5V

£02 Vg + 0.9V

TEST POINTS
0.2 Vo - 01V

0.45V

Note: 1.

are made at V,, min. for a logic 1 and V|_max. for a
logic 0.

AC Inputs during testing are driven at V. - 0.5V fora
logic 1 and 0.45V for a logic 0. Timing measurements

Float Waveforms(*

B oL oV
v Timing Reference
LOAD Points
) VOL+ 0.1V
Note: 1. For timing purposes, a port pin is no ionger floating

when a 100 mV change from load vollage occurs. A
port pin begins to float when 100 mV change from
the ioaded Vg,/V(, level occurs.

14 AT89C51 e—————————————————————
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Ordering Information

Speed Power
{MHz) Supply Ordering Code . Package Operation Range
12 5V +20% ATBIC51-12AC ' 44 A Commercial
ATBIC51-12JC 44) {0°C to 70°C)
ATBIC51-12PC 40P6
ATB9C51-12QC 44Q
AT89C51-12Al 444, Industrial
AT89C51-12.1 444 (-40°C to 85°C)
ATBIC51-12P | 40P6
ATB9IC51-12Ql 44Q
16 5V £20% ATBAC51-16AC T T aan Commercial
‘ AT89C51-16.C 44) (0°C to 70°C)
‘ AT89C51-16PC 40P6
ATB9C51-16QC 44Q
ATB9C51-16A o 44A Industrial
AT89C51-16J1 44) (-40° C to 85°C)
ATBIC51-16Pi | 40P6
| AT89C51-16Q <440
20 | 5V£20% ATBIC51-20AC L 44 Commercial
‘g ATBIC51-20.C 44) (0°C to 70°C)
ATBIC51-20PC 40P6
AT89C51-20QC ' 44Q
AT89C51-20Al U 4aA Industrial
: ATBIC51-20J 44) (-40°C to 85°C)
g ATBIC51-20P| 40P6
AT89C51-20Q 44Q
24 . 5V +20% ATBIC51-24AC - 44A Commercial
AT89C51-24JC 44) (0°C to 70°C}
ATBIC51-24PC 40P6
ATBIC51-24QC . 44Q
AT89C51-24Al T aaa Industrial
AT89C51-24J1 44) {(-40°C to 85°C)
ATBIC51-24P) 40P6
ATB9C51-24Q) . 44Q
Package Type
44A 44-lead, Thin Plastic Gull Wing Quad Flatpack (TQFP)
44 44-ead, Plastic J-leaded Chip Carrier (PLCC)
40P6 4(Q-lead, 0.600" Wide, Plastic Dual inline Package (PDIP)
44Q 44-lead, Plastic Gull Wing Quad Flatpack (PQFP)

ATMEL

15
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Packaging Information

44A, 44-lead, Thin (1.0 mm) Plastic Gull Wing Quad
Flatpack (TQFP)

Dimensions in Millimeters and (Inches)*

JEDEC STANDARD M$-026 ACB

_
g

12210475)

PIN 11D, 17.75(0 458}

045(0 018

080(003‘5)35{3—} r 0.3010 012)
o

r

10.10(0.294)
9.90(0 386} sQ

1.20(0 047) MAX

0.20¢.008)
)

f __I ‘ 0.75(0.030) 0.15(0.006} J

0.45(0.018) {.05{0.002})

Controlling dimension: millimeters

44J, 44-lead, Plastic J-leaded Chip Carrier (PLCC)
Dimensions in Inches and {Millimeters)
JEDEC STANDARD MS-018 AC

D45(1.14) X 45°  PINNQ. ¢ 0431.14) X 30° - 45° )5 305}

! ADENTIEY L Goszod;
y ’_“__Ii’m__.__f r I ; i g
o = I h -
,L £ .656(16.7) ! rg I e3o016.0)
T F B50016.5) | =T senis0)
032 813) | 3 ST 02533),
026{ 660} P LA = 073(330) -
![- BB5(17.4) | = :
i Yy LB !
0012 TYP - sootteme——— 1 TS .043(1.09)
— - .= 500{12.7) REF $Q E _'i T POl 508)
| A420{3.05}
SN 'LL" T o
HU’ Uecl == 1BO(4.57)
‘ =5 f AB54.19)
D —]
= =z
iy P
= =
Ll «
= S nERCT | .022(.559) X 45° MAX {3X)
—-n-:r-h{ kil ""_T

40P6, 40-lead, 0.600" Wide, Plastic Dual inline
Package (PDIP)
Dimensions in Inches and (Millimeters)

2.07(52.6) |
2.04(51.8) PIN

M

i
) t.566(14 4)
‘530033 5)
( LT

“ed b~ 090(2 29)

-— 1.900{48.26) REF - - -~ MAX
22045 59) D e 05(.127)
MAX I MIN
i i
SEATING _!w ({]j[ il
P
LANE ] I L . L ossi6s)
':g;g'?g';t ! i - 015 381}
! -
. - ] i b= .022( 559
[‘[ - L065(1 65) #355;
1i0[2 79 0411 04)
090(2 29 630(160)
i~ 530(750)
3 O REF
i 15
012(305) _ ' -
008{203)
_ 6901751
~ B10(i55)

44Q, 44-lead, Plastic Quad Flat Package (PQFP)
Dimensions in Millimeters and (Inches)*
JEDEC STANDARD MS-022 AB

13450525} o
12.85 (0.508)

PIN 11D

0.50 (0.020

_{' 0.35 (0.014)
—f

0.80{0.031) BSC —$

T

10.10 (0.394)
9.90 {0.386)

50

r 2.45 {0 096) MAX

7{000
%3‘&%7 { rwm]

Controlling dimension: mllllmeters

~N|e

w_

}
Lo 25 {0.010) MAX

16
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+5V-Powered, Multichannel RS-232
Drivers/Receivers

General Description Features

The MAX220-MAX249 family of line driversireceivers 1s Superior to Bipolar
intended for all EIA/TIA-232E and V.28/V.24 communica- + Operate from Single +5V Power Supply

tions interfaces. particularty applications where =12V is (+5V and +12V—MAX231/MAX239)
not available. } ) ¢+ Low-Power Receive Mode in Shutdown
These parts are especially useful in battery-powered sys- (MAX223/MAX242)

tems, since their low-power shuldown mode reduces .
power dissipaiion td fess than 5pW. The MAX225, + Meet All EIA/TIA-232E and V.28 Specifications

MAX233, MAX?235, and MAX245/MAX246/MAX247 use + Muitiple Drivers and Receivers

no external components and are recommended for appli- + 3-State Driver and Receiver Outputs
cations where printed circuit board space is critical. + Open-Line Detection (MAX243)
Applications Ordering Information
Portable Computers [ PART TEMP.RANGE ___ PIN-PACKAGE
MAX220CPE 0°Cto +70°C 16 Piastic DIP
Low-Power Modems [ MAX220CSE 0°C+70°C____ 16 Narrow SO
Interface Translation | MAX220CWE 0°C o +70°C 16 Wide SO
Battery-Powered RS5-232 Systems MAX220C/D 0°C to +70°C Dice”
Multi-Drop RS-232 Networks | MAX220EPF -40°C to +85°C 16 Plastic DIP
MAX?220ESE -40°C 10 +85°C 16 Narrow SO
MAX220EWE -40°C to +85°C 16 Wide SO
MAX220EJE -40°C to +B5°C 16 CERDIP
. MAX220MJE -55°C to +125°C 16 CERDIP

Ordering Iinformation continued at end of data shect.
“Contact factory for dice specifications.

Selection Table

Power No. of Nominal SHDN Rx

Part Supply RS-232 No. of Cap. Value & Three- Activein Data Rate

Number V') Drivers/Rx Ext. Caps (pF) State SHDN {kbps) Features

MAX220 -5 272 4 4.710 No 120 Ulra-low-power, Inctusiry-siandard pinous

MaX222 -5 2i2 4 (8] Yes — 200 Low-power shutcdlown

MAX221 (MAX213) -5 a5 4 1.0(07) yes v 120 MAX241 and receivers active in shuidown

MAX225 -5 &/ 0 — You 4 120 Avalable n SO

MAXZ230 (MAXZ200] .5 50 4 1.0 1) Yes - 120 5 drivers with shutdown

MAX231 (MAX20T) -5 and 2f2 2 7.0 (0.7} No 120 Standard - 5/- 32V ar batory supphcs:
-7510-132 same functions as MAX232

MAXZ232 {MAX202) -5 2i2 4 1.0(0.1) No — 120 (64} industry standaid

MAX232A -5 282 4 01 No — 200 Higher sigw rzie. small caps

MAX233 (MAX203) -5 22 o - No 120 No external caps

MAXZ33A -5 2i2 0 — No 200 No exlernal caps. high slew rdle

MAX234 (MAX204) -5 410 4 100 No — 120 Replaces 1488

MAX235 (MAX205; -5 515 o] — Yes — 120 No external caps

MAX216 (MAX20GY -5 A3 4 1.0 (0.1} Yos 120 Shutdewn, Lhree state

MAX237 (MAY207) -8 5/3 4 100071 Na - 120 Complements 18M PC senal part

MAX238 (MAXZ208) -5 444 4 1.000.1) No — 120 Replaces 1488 and 1489

MAXZ239 IMAX209) -5 and 375 2 10{0.1) No — 120 Standard +5/+ 12V or baitery supphes
~TH-132 singie-package soition for IBM PC senat port

MAX240 5 55 4 1.0 Yeu 120 DIP or flaipack peckage

MAX241 (MAX211Y -5 Ai5 4 1.040.1) Yes — 120 Compiete IBM PC senat port

MAX242 -5 22 4 0.1 Yes I 200 Separale shutdown and enable

MAX243 -5 212 4 01 No 200 Open-ine detection simiphiics cabking

MAX244 -5 810 4 10 No — 120 High slew rate

MAX245 -5 816G 0 - Yeu s 120 High siew rate. nl. caps. Iwo shuldown modes

MAX 246 +5 8110 0 .- Yo ¥ 120 Aigh slew rate, «it, caps, three shutdown modoes

MAX2a7 -5 8/4 0 — Yo ' 120 high siew rate. nl. caps mine uperalng modes

MAX248 -5 8i8 4 10 Yoo ' 120 High siew rze. selective hali-chg erabyey

MAX249 ) G0 4 1.0 Yes v 120 Avalablc i quad lizipack package

MM AN Maxim Infegrated Products 1

For free samples & the latest literature: http://www.maxim-ic.com, or phone 1-800-338-8800.
For small orders, phone 408-737-7600 ext. 3468.
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+5V-Powered, Multichannel RS-232

Drivers/Receivers

ABSOLUTE MAXIMUM RATINGS—MAX220/222/232A/233A/242/243

Supply Voltage (Vee) -03vio ~6Y
Input Voliages
TIN e o e e e e e 0.3Vio (Voe - 03V)
Ry .. .. L 230V
Tout lNOuP 1) 15V
Output Vol Lages
Tout [, 215V
ROUT - o e i 0 3V to {Vcc + 0 3V)
Driver/Receiver Outpul Shorl Crrcuited to GND, ... . Conttnuous
Contmuous Powcer Dissipation (Ta = +70°C)
16-Pin Plastic DIP {deraie 10 53mW/°C above +70°C) . B42mw
18-Pin Plastic DIP {derate 11 11mW/*C above +70°C}  889mwW
20-Pin Plastic DIP (derate B.00mW/*C above +70°C)  440mW

16-Pin Narrow SO (derate B.70mwW/*C above +70°C) 696mw
15-Pin Wide SO (derate 9.52mWr°C above +70°C) . .762mwW
18-Pin Wide SO (derate 9.52mW/“C above + 70°C).... 762mwW
20-Pin Wide SO (derate 10.00mW/*C above +70°C)....800mwW
20-Pin SSOP (derate 8.00mW/C above + 70°C) . .. .. 640mW
16-Pin CERDIP (derate 10.00mwWrC above +70°C).. .800mwW
18-Pin CERDIP {derate 10.53mW/*C above +70°C) . B42mwW
Operatng Temperature Ranges
MAX2 _AC__ MAX2__C__. .. .. . . .. 0°Cto +70°C
MAX2 _AE_ _ MAX2_ _E_ _ ..-40°C to +85°C
MAXZ_ _AM_ _ MAXZ2_ _M_ _ .-55°C o +125°C

Storage Temperature Range ..

vead Temperature (soldering, 10sec). .. ... . ... ..

Note 1: Input voltage measured with ToyT in high-impedance state, SHDN or Vee = OV,

Stresses hryoad those histed under "Absolute Maximum Ratngs” may caust pe-manent damaae 1o the device These are stress ratngs only, and functinnai
aperaton of the device at these or any other conditions beyond thase ndicaled i the operanonaf sections of the specifications is not implied. Exposure (o
absolule maximum raung conditions for exiended periods may affect device reliabi!ty

ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243

(Voo = +5V 210%, C1-C4 = 0,1pF, Ta = Tmin 10 TMmax, unless otherwise nated.}

-65°C to +160°C

.+300°C

PARAMETER | CONDITIONS | min TYP  max JuNiTs
RS-232 TRANSMITTERS
Oulput Voltage Swing All transmitter outpuls loaded with 3k 10 GND 15 +8 v
Inpui Logic Threshold Low 14 08 v
input Logic Thresheld High 2 1.4 v
Normai operation B 5 40
Logic Pull-Upfinput Current —_— - — pA
SHDN = QV. MAX222/242 shuldown 1001 11
VGG = 5.5V, SHDN = OV, Vg1 = 115V, MAX222/247 0.01 10
Outpul Leakage Current CeZ2ov > SoNLQul s Y 242 - - pA
Vee = SHDN = 0V, Vouyr - £15V 10.01% +10
All except MAX220, normal operat 200 116
Data Rate P poraten kbits!
MAX220 22 20 scC
Transmitier Qutput Resistance Ve = Vi = V- = OV, Voyr - 22V 300 10M Q
Output Shor-Circutt Current Vourt = OV 7 122 ma
RS3-232 RECEIVERS
R5-232 Input Voitage Operating Range 130 v
All except MAX243 R2 08 13
RS-232 Input Thresnotd Low Vee = 5V AUTCER I v
MAX243 R2y (Note 2) 3
Al exeept MAX243 R2) 1 2.4
RS-232 Input Threshold High Vee = 5V exeept MAX243 R2p 8 v
MAX243 R2|N {Note 2) 05 -0
All 1 MAX V = E:V 3} I 5
RS-232 Input Hysteresis excepl 243 ce - r\c hysteresis in shdn 02 05 1 y
- MAX243 1
RS-232 Inpul Resistance - 3 5 ? k€2
TTL/CMOS Output Voliage Low lout = 3.2mA ’ 02 0.4 v
TTLACMOS Quiput Yokage High lout = -1 0mA 35 Veco-02 Y
Sourcing V -GND -2 -10
TTIL/CMOS Quiptt Sharit-Circunt Current - - g Your = > R, mA
Shrinking Vout = VYcc 10 30
e SHDN = Vee or EN - Ve (SHDN - OV for MAX222).
TTL/CMOS Outpul Leakage Current OV £ Vouy € Voo 10.05 =10 HA

M AXIMN



+5V-Powered, Multichannel RS-232
Drivers/Receivers

ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243 (continued)

(Vog = +5V 110%, C1-C4 = 0.1pF, Ta = TmiN 10 Tmax. unless otherwise noted.}

PARAMETER CONDITIONS MIN TYP MAX | UNITS
EN Input Threshotd Low MAX242 1.4 0.8 v
EN Input Threshold High MAX 242 20 1.4 v
Operatng Supply Voltage 4.5 55 Y
MAX220 0.5 z
. No load
Vee Supply Cusrent (SHON = V), MAX222/232A1233A12421243 4 10 mA
Figures 5, 6. 11,19 3k load MAX220 12
both inputs MAX222/232AF233A1242/243 15
Ta = +25°C (V] i0
Ta=0Cto+70°C 2 50
Shutdown Supply Current MAX222/242 A h PA
Ta = -40°C to +85°C 2 50
Ta = -55°Cto +125°C 35 100
SHDN Input Leakage Current MAX222/242 +1 A
SHDN Threshold Low MAX222/242 1.4 0.8 Vv
SHDN Threshald High MAX222/242 2.0 1.4 v
CyL = 50pF 10 2500pF.
RL = 3KQ 10 7KQY, MAX222/232A/233A1242/243 B 12 30
Transition Slew Rate Vee = 5V Ta = +25°C, Vius
measured from +3V | max220 15 3 30
to-3Vor-Ivio +3V
MAX2221232A1233A/242/243 1.3 35
Transmitter Propagation Delay tPHLY MAX220 ) 10
TLL 10 RS-232 (normal operation), HS
Figure 1 t : MAX222/232A1233A/242/243 1.5 35
PLHT MAX220 5 10
MAX222/232A/1233A/242/243 0.5 1
Receiver Propagation Delay PHLR MAX230 06 3
RS-232 lo TLL {normal operation), : us
MAX222/232A1233A/2421243 0.6 1
Figure 2 PLHR
MAX220 08 3
Receiver Propagation Delay tPHLS MAX242 0.5 10
R5-232 to TLL (shutdown). Figure 2 PLHS MAX24 2 2.5 10 Hs
Receiver-Output Enabte Time, Frgure 3 | gr MAX242 125 500 ns
Recewer-Output Disable Time. figure 3 | tipr MAX242 160 500 ns
Transmitier-Qutput Enable Time (- MAX222/242, C.1pF caps 250
(SHDON goes high), Figure 4 L (includes charge-pump start-up) > HS
Transmitter-Output Disable Time .
(SHDN goes fow), Figure 4 tor MAX222/242. 0 1pF caps 600 ns
Transmitier + o - Propagation - 1 MAX222/232A1233A/2421243 300
Delay Difference {normal operation) PHLE - IPLHE MAX220 2000 ns
Recewver + to - Propagation ( MAX222/232A1233A1242/243 100
Delay Difference (normai operation) PHLR - IPLHR MAX220 225 ns

Note 2: MAX243 R2¢uT 1s guaranteed to be low when R2;y is 2 OV o1 13 floating

MAX M ' 3
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+5V-Powered, Mulitichannel RS-232
Drivers/Receivers

Typical Operating Characteristics
MAX220/MAX222/MAX232A/MAX233A/MAX242/MAX243

AVAILABLE QUTPUT CURRENT MAX222/MAX242
OUTPUT VOLTAGE vs. LOAD CURRENT vs. DATA RATE ON-TIME EXITING SHUTDOWN
10 - n ~ +10¥ -
z ' ! ! g =1 1 H
H] W g ~ OQUTPUT LOAD CURRENT § % uF CAPS AL §
6 L UTHERV: ORV- LOADED 10 R HOWS ROML TOV- v N
: owe_ | g T e O e B
= 4 Vo=tV He_ | E [ = +SV mp—
= NO LOAD ON = pr—_] 2 SHON
= 2 | TRANSMITTER QUTRLTS E g Vg 523 g W
S | (EXCEPT MAX220, MAXZ33A) & S = "
= I I i = ALL CAPS g 0
Z -2} V-LOADED. NO LOAOD ON v+ 5 7 o1 e~ =
E . E Vee = 4875V = Ntk 10 CAPS
5 4 0.pfF w— 3 6 ' X K
. A 5 o, P\ 0. 14F CAPS
- jrse—~ V-
Vs LOADED. NO LOAD CN V- v
10 4 v
0 5 10 15 X 5 0 10 20 0 40 50 &0 S00uS/div
LOAD CURRENT {ma) DATA RATE (kiits/sec)

4 MAXIMN
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ABSOLUTE MAXIMUM RATINGS—MAX223/MAX230-MAX241

VoG e e e e e i e e -0.3Vio +6V
Vo it i e e e {Vco - 0.3V to +14V
Ve P +0.3V 1o -14V
Input Voltages

TIN s e e e B3V O (Ve + 0.3V)

RINeee e . e e L 230V
Ouiput Voltages

TOUT e et e (V+ + 0.3V} to {V- - 0.3V}

ROUT oot it e e 0.3V e (Vee + 0.3v)
Short-Circuit Duration, TOUT oo e Continugus

Continuous Power Dissipation (Ta = +70°C)

14-Pin Plastic DIP {derate 10.00mW/°C above +70°C).. .800mwW
16-Pir Plastic DIP {(derate 10.53mW/°C above +70°C)....842mW
20-Pin Plastic DIP {derate 11.11mW/°C above +70°C)....889mwW
24-Pin Narrow Plastic DiP

{derate 13.33mwW/°C above +70°C) ... 1.07W
24-Pin Plastic DIP (derate 9.09mwW/°C above +70°C}.....500mwW
16-Pin Wide SO (derate 9.52mW/*C above +70°C), .. .762mW

20-Pin Wide SO (derate 10 00mwW/°C above +70°C)....... 800mwW
24-Pin Wide SO {derate 11.76mW/°C above +70°C)....... 941 mw

28-Pin Wide SO (derate 12 50mwW/°C above +70°C) ... ... .1W
44-Pwm Plastic FP (derate 11 11mw/°C above +70°C) .....889mw
14-Pin CERDIP {derate 9.09mW/°C above +70°C)......... 727mwW

16-Pin CERDIP {derate 10 00mW/°C above +70°C)........ BOOmW
20-Pin CERDIP (derate 11.11TmW/°C above +70°C)........ 889mwW
24-Pin Narrow CERDIP

(derate 12.50mW/°C above +70°C) .......... .. w
24.Pin Sidebraze (derate 20.0mW/°C above +70°C) ........ 1.6W
2B8-Pin SSOP (derate 9.52mW/°C above +70°C)............. 762mwW

Operatng Temperature Ranges
MAX2 __C_
MAX2 _ _E_ _
MAX2 . M _
Storage Temperaiure Range
Lead Temperature (soldering, 30sec) ... +300°C

Stresses beyond those listed under "Absoiute Maximum Ralings” may cause permanent damage (o the dewice These are siress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated n the operational sections of the spectfications is not implied. Exposure (o
absolute maximum rating conditions for extended penods may affect device rehability.

ELECTRICAL CHARACTERISTICS—MAX223/MAX230-MAX241

(MAX223/230/232/234/236/237/238/240/241, Voo = +5V 210, MAX233/MAX235. Ve = 5V 15%, C1-C4 = 1.0pF; MAXZ231/MAXZ239,
Vee = 5V 110%: V+ = 7.5V10 13.2V. Ta = Trin to Timax: unless otherwise noted.)

6PZXVYIN-0ZZXYIN

PARAMETER CONDITIONS MIN TYP MAX UNITS
Qutput Voltage Swing All transmitter outputs lcaded with 3k to ground 250 7.3 v
MAX232/233 5 10
Ve Power-Supply Current 2":’ ':Of‘;s, o | MAXz2372307234 23872407247 7 15 mA
MAX231/239 0.4 1
V+ Power-Supply Current MAXZ31 18 > mA
MAX239 5 15
Shutdown Supply Current Ta =+25°C MAx223 15 50 PA
MAX230/235/236/240/241 1 10
input Logic Threshold Low | Tyn: EN, SHDN (MAX233). EN, SHDN (MAX230/235-241) 0.8 v
TIN 2.0
Input Logic Threshold High ﬂ SHDN (MAX223), 24 v
EN. SHDN (MAX230/235/236/240/241)
Logic Pull-Up Current TiN = OV 1.5 200 WA
Boconer o Votage K
5

MAXIMN
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ELECTRICAL CHARACTERISTICS—MAX223/MAX230-MAX241 (continued)

(MAXZ223/230/232/2341236/237/238/240/1247, Vo = +5V £10; MAX233/MAX235. Vg = 5V £5%, C1-C4 = 1.0pF; MAX231/MAX239,
Yoo = 5V £10%, V+ = 7 9V 10 13.2V; Ta = Tmin to Tmax, unless otherwise noted.}

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Normal operation
BHON - 5V (MAX223) 0.8 1.2
_ o SHDN = 0V (MAX235/236/240/241)
RS-232 Input Threshold Low I,A +25°C, v
cC = 5V Shutdown (MAX223)
SHDN = 0V, 0.6 1.5
EN = 5V (Rayy. R5in)
Normal operation
SHDN = 5V (MAX223) 1.7 2.4
- B SHDN = OV (MAXZ35/236/240/241)
R5-232 Input Threshoid High Ta +23 C vV
Vee =5 Shutdown (MAX223)
SHDN = 0V, 1.5 2.4
EN = 5V (R4in. RN}
RS-232 Input Hysteresis Vce = 5V, no hysteresis in shutdown 0.2 0.5 1.0 v
RS-232 Input Resistance Ta=+25°C, Voo = 5V 3 5 7 k(2
TTL/CMOS Output Voltage Low lout = 1.6mA (MAXZ231/232/233. loyt = 3.2mA) 0.4 Y
TTL/ICMOS Output Voltage High lout = -TMA 35 Veg-04 vV
OV € Royt £ Veo: EN = OV (MAX223),
TTL/CMOS Output Leakage Current EN = Voo (MAX235-241) 0.05 +10 pA
MAX223 600
Receiver Quiput Enable Time Norma.l ns
operation MAX235/2361239/240/241 400
MAX223 900
Receiver Quiput Disable Time Normall ns
operation MAX235/236/239/240/241 250
RS-232 IN 1o Normal operation 0.5 10
Propagation Detay TTLICMQOS OUT.| SHDN = oV LPHLS | 40 HS
CL = 150pF (MAX223) PLHS 6 40
MAX223/IMAX230/MAX234-247, Ta = +25°C. Vo = 5V,
Ri = 3k& to 7k, CL = 50pF to 2500pF, measured from 3 51 30
+3Vio -3V or -3Vio +3V
Transition Region Slew Rate Vips
MAXZ3T/MAX232/MAX233. Ta = +25°C, Voo = 5V.
RL = 3kf2 to 7k}, CL = 50pf 10 2500pF. measured from 4 30
+3Vio-3Vor -3Vio +3V
Transmitter Qutput Resistance Veg = Ve = V- =0V, Vout = =2V 300 Q
Transmitter Qutput Short-Circuit .10 A
Current

MAXIMN
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You (V)

Yo, V)

MAXEMN
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80

15

70

65
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80
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90

TRANSMITTER GUTPUT
VOLTAGE (Vo) vs. Ve
' i
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LOADED 3
| P
1 TRANSMITTER
LOADED /
N 3 TRANS-
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LOADED
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- C1-C4 = 1pf
/ TRANSMITTER
4 TRANSMITTERS LOADS =
LOADED | 3ks2 || 2500pF
45 50 55
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TRANSMITTER OUTPUT
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Typical Operating Characteristics
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r// L1 |
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+5V-Powered, Multichannel RS-232
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ABSOLUTE MAXIMUM RATINGS—MAX225/MAX244-MAX249

Supply Voltage (VCE) e o,

Input Voltages
Tiv. ENA, ENB. ENR, ENT, ENRA,

ENRB, ENTA, ENTB. ..o

Rinv o o
TouT (Note 3)

ROUT o o e e

Short Circuit {one output at a time)

ToutTto GND .o
RoOUTWO GND. oo

....... -0 3V to +6vV

Continuous
........Continuous

Continuous Power Dissipation (Ta = +70°C)
28-Pin Wide SO (derate 12.50mW/°C above +70°C) ............ w
40-Pin Plastic DIP (derate 11.11mW/°C above +70°C) ...611mW
44-Pin PLCC (derate 13.33mW/I*C above +70°C) ..........1.0TW
Operating Temperature Ranges
MAX225C_  MAX24_C_ _ ... 0°C to +70°C
MAX225E_ _, MAX24_E_ _ e e ~40°C 10 +85°C
Storage Temperature Range ... .. ... . .....-B5°C to +160°C
Lead Temperature (soldering.10see) ..o +300°C

Note 3: Input voltage measured with transmitter ouiput in a high-impedance state, shutdown, or Vg = OV.

Stresses beyond those listed under "Absolute Maximum Ratings” may cause permanent damage 1o the device These are siress ratings only, and functional
operation of the device at these or any other conditions beyond those indhcated m the operational sections of the speciications is nol implied. Exposure to
absolute maxnmum rating conditions for extended perods may alffect device reliatnity.

ELECTRICAL CHARACTERISTICS—MAX225/MAX244-MAX249

(MAX225. Voo = 5.0V £5%:; MAX244-MAX248, Vee = +5.0V 2 10%. external capacitors C1-C4 = TuF, Ta = TMin 10 Taiax; unless oth-

erwise noted.)

PARAMETER CONDITIONS | MIN TYP MAX | UNITS

RS5-232 TRANSMITTERS

input Logic Threshold Low 1.4 0.8 v

Input Logic Threshold High 2 14 v

Logrc Pull-Up/input Current Tabtes Ta-1d tormal operation 9 >0 A
Shutdown 10.01 11

Data Rale Tables 1a-1d, normal operation 120 b4 kbits/sec

Ouiput Voltage Swing Alt transmitter outputs loaded with 3kQ to GND +h +7.5 v
EVAENB. ENT. ENTA ENTE 001 a5

Output Leakage Current (shutdown) Tables 1a-1d yi—— pA
Vgﬁr Y £0.01  x25

Transmitier Quiput Resistance Voo = V+ = V- = 0V Vour = +2V (Note 4) 300 10M Q

Output Short-Circuit Current Vour = 0V 17 +30 mA

RS-232 RECEIVERS

R5-232 Input Voltage Operating Range +25 vV

RS-232 Input Threshold Low Voo = 5V 08 1.3 )

RS-232 Input Threshold High Voo = 5V 1.8 2.4 v

RS-232 Input Hysteresis Voo = 5V 0.2 05 1.0 v

R5-232 Input Resistance 3 5 7 k2

TTL/ICMOS Qutput Voltage Low lour = 3.2mA 02 0.4

TTL/CMOS Output Voltage High lour = -1 OmA 35 Vec-02 v

TTL/CMOS Output Short-Circuit Current Sourcing Vous - GND 2 10 mA

Shninking Vour = Veo 10 30
TTL/CMOS Output Leakage Current TN:;T;_-?10ap-01r§,“83'gt\;gjissd\f:g?\iﬁ_ Ve 1005  :010] pA

VLAXI/N
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ELECTRICAL CHARACTERISTICS—MAX225/MAX244-MAX249 {continued)

(MAX225. Voo = 5.0V £5%: MAX244-MAX243. Vcg = +5.0V £10%, external capaciors C1-C4 = TpF: Ta = Tmin to Tpmax. unless oth-
erwise noted.)

| PARAMETER | CONDITIONS | MIN  TYP  mAX JunITs
| POWER SUPPLY AND CONTROL LOGIC
Operating Supply Volage MAX225 &5 525 v
! u g
perafing supply Yoltag MAX244-MAX243 a5 5.5
MAX225 10 20
No load
Ve Supply Current MAX 24 4-MAX 249 1 30 A
{normal operation) 3k loads on | MAX225 40
all outpuls MAX244-MAX 249 57
Shutdown Supply Current Ta = +25°C 8 25 A
utdown Su urren
PRY Ta = TVIN 1O ThAX 0 |
Leakage current +1 pA
Control Input Threshold low 1.4 0.8 y
Threshold high 24 1.4
AC CHARACTERISTICS
" CL = 50pF to 2500pF, R = 3kQ2to Tk, Voo = 5V
Transition Slew Rate Ta = +25°C. measured from +3V 10 -3V or -3V i0 +3V 5 10 30 | Vvius
Transmitter Propagation Delay LPHLT 1.3 3.5
TLL 1o RS-232 (normal operation), us
Figure 1 UPLHT 1.5 35
Receiver Propagation Delay tPHLR 0.6 1.5
TLL 10 R5-232 (normal operation). Hs
Figure 2 PLHR 0.6 1.5
Receiver Propagation Delay tPHLS 0.6 10
TLL t0 RS-232 (low-power mode), ps
Figure 2 LPLHS 30 10
Transmitter + to - Propagation )
Delay Difference (normal operation) | 'PHLT - tPLHT 350 s
Receiver + 1o - Propagation )
Delay Difference (normal operation) | PHLR ~ [PLHR 350 ns
Recewer-Output Enable Time, Figure 3 | tgRr 100 500 ns
Receiver-Output Disable Time, Figure 3] tpr 100 500 ns
MAX246-MAX249 5 s
(excludes charge-pump star-up) H
Transmitter Enable Time 1ET
MAXZ225/MAX245-MAX249
. 10 ms
(includes charge-pump start-up})
Transmiuer Disable Time. Figure 4 to1 100 ns

Note 4: The 3000 minimum specification comphes with EIA/TIA-232E. but the actual resistance when in shutdown mode or Vee =
0V is 10MQ as is implied by the leakage specification

MM 9
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MAX225/MAX244-MAX249
TRANSMITTER SLEW RATE OUTPUT VOLTAGE
vs. LOAD CAPACITANCE vs. LOAD CURRENT FOR V+ AND V-
18 T z W =
N\ Ve ov |2 8 — 2
= 6 E Wy AND V- LOADED - A
£ \ 5 | EITHER V' OR ™
o \\ EXTERNAL POWLR SUPPLY S 4 Pug-t V L0ADED |
T 1z TuF CAPACITORS @ 5 | EXTERNAL CHARGE PUMP
= \ = 1uF CAPACITORS
R 2 0 [|8TRANSMITIERS
= \.\ OISDATARATE | DRIVING 52 AND
E g BIRANSMITTERS 1 & 2 T 20000F AT 20kbisisec |
Z \LmD[DwnH 32 S ] ] 1 V- LOADED
g 6 \\ I IOADLDI
& £ fyeanov 1 —
4 \"-._ _...f"'"".-—:"-’-‘
K ==
Vi LOADED
2 -0
0 1 2 3 4 5 0 5 0 1% W & W

LOAD CAPACITANCL (nf)

10

LOAD CURRENT {ma)

Ve ¥ (V)

90
B5
B9
15
10
65
60
55
50

DIFFERENT DATA RATES

Vi = 5% WITH ALL TRANSMITTERS DRIVEN

™,

NN

N\

N

N

— L_Oi\‘DEDV\fI;[HSmd

e Tl 1Ok |

Y\ ZDkbl.’sec
\\\ ADkbsor ]

S

]

et

NN

AN 1mkh'§ec

200kv/sec N

i
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N
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1

2 3 Ll
LOAD CAPACITANCE (nf)

3

Typical Operating Characteristics

TRANSMITTER DUTPUT VOLTAGE {V+, V-)
vs. LOAD CAPACITANCE AT
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£V
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"EXCEPT FOR RZ ON THE MAX243
WHERL -3V IS USED.

Figure 1. Transmitler Propagation-Delay Timing

Figure 2. Receiver Propagation-Oelay Timing
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Table 1a. MAX245 Control Pin Configurations
ENT ENR OPERATION STATUS TRANSMITTERS RECEIVERS
¢ 0 Normal Qperation All Active Adl Aclive
¢ 1 Normal Qperation All Active All 3-State
1 0 Shutdown All 3-State All Low-Power Receive Mode
i 1 Shutdown Al 3-State All 3-State
Table 1b. MAX245 Control Pin Configurations
- N OPERATION TRANSMITTERS RECEIVERS
ENT ENR
STATUS TA1-TA4 TB1-TB4 RA1-RAS RB1-RB5
0 0 Normal Operation All Active All Active All Active All Acuve
) . RA1-RA4 3.-Statc, RB1-RB4 3-Statc,
0 1 Normal Operation All Aclive All Active RAS Active RBS Active
All Low-Power All Low-Powcer
1 0 Shuidown All 3-State All 3-State Receive Mode Receive Mode
RA1T-~-RA4 3-State, RB1-RB4 3-Statc,
1 1 Shutdown All 3-State All 3-State RAS Low-Power RB5 Low-Power
Recewe Mode Receive Mode

Table 1c. MAX246 Control Pin Configurations

TRANSMITTERS

[ - RECEIVERS
ENA ENB OPERATION
STATUS TA1-TA4 TB1-TB4 RA1-RAS RB1-RB5
0 0 Normal Operation All Active All Active All Active All Aclive
. REB1-RB4 3-Siate,
0 1 Normal QOperation All Active Ali 3-State Al Active RES Active
1 0 Shutclown All 3-State Al Active | RAI-RA4S-Stale. o ive
RAS Active
RAT-RA4 3-Siate, RB1-RB4 3-Stato.
1 1 Shulglown All 3-State All 3.State RAS Low-Power RAS Low-Powor
Receive Modle Receive Made
A

12
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Table 1d. MAX247/MAX248/MAX249 Control Pin Configurations
TRANSMITTERS RECEIVERS
MAX247 | TA1-TA4 | TB1-TB4 RA1-RA4 RB1-RB5
ENTA | ENTB | ENRA | ENRB | - OPERATION
STATUS MAX248 | TA1-TA4 | TB1-TB4 RA1-RA4 RB1-RB4
MAX249 ;| TA1-TA3 | TB1-TB3 RA1-RAS5 RB1-RB5
0 0 0 0 Normal Operation All Acuve | All Active | All Active All Active
All 3-State. except
0 0 0 1 Normal Operation All Active | All Active | All Active RB5 stays active on
MAX247
0 0 1 0 Narmal Opcration All Active | All Active | All 3-State All Active
All 3-State, except
0 0 1 1 Normal Operation All Active | All Active | All 3-State RBS stays active on
MAX247
0 1 0 0 Normal Operation Al Active | All 3-State | All Active All Active
All 3-State, except
0 1 0 1 Normal Operation All Actve | All 3-State | AH Active RB5 slays aclive on
MAX247
0 1 1 0 Normal Operation All Aclive | All 3-State | All 3-State All Active
All 3-State. except
0 1 1 1 Normal Operation All Active | All 3-State | All 3-State B5 stays active on
MAX247
1 0 0 0 Normal Operation All 3-State | All Active | All Active All Active
All 3-51ale, except
1 0 0 1 Normal Operation All 3-State | All Active | All Active RB5 stays aclive on
MAX247
1 0 1 0 Normal Operation Al 3-State { All Active { Alf 3-State All Active
All 3-State, except
1 0 1 1 Normal Operation All 3-State | All Active | All 3-State RB5 stays active on
MAX247
Low-Power Low-Power
1 1 0 0 Shuldown All 3-State | All 3-State Receive Mode Receive Mode

All 3-51ate, except

3 1 0 1 Shutdown All 3-State | All 3-State ;‘;‘ge‘f‘f’ewﬁro e RBS5 slays active on
MAX247
L.ow-Power

1 1 1 0 Shutdown All 3-State | All 3-State | Al 3-State Receve Mode
All 3-State, except

1 1 1 1 Shutdown All 3-Stale | All 3-State | Al 3-State RB5 stays active on

MAX247

MAXIMN 13
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Detailed Description

The MAX220-MAX249 contain four sections: dual
charge-pump DC-DC voltage converters, RS-232 dri-
vers, RS-232 receivers, and receiver and transmitter
enable contral inputs.

Dual Charge-Pump Voltage Converter
The MAX220-MAX249 have twa internal charge-pumps
that convert +5V 0 +10V (unloaded) for RS-232 driver
operation. The first converter uses capacitor C1 to dou-
ble the +5V input to +10V on C3 at the V+ output. The
second converter uses capacitor C2 o invert +10V 1o
-10V on C4 at the V- gutput.

A small amount of power may be drawn from the +10V
(V+) and -10V (V-) outputs to power external circuitry
(see the Typical Operating Characteristics section),
except on the MAX225 and MAX245-MAX247, where
these pins are nol available, V+ and V- are not regulated,
so the ouiput voltage drops with increasing load current.
Do not load V+ and V- to a paint that violates the mini-
mum x5V EIA/TIA-232E driver ouiput voltage when
sourcing current from V+ and V- to external circuitry.

When using the shutdown feature in the MAX222,
MAX?225 MAX230, MAX235, MAX236, MAX240,
MAX241, and MAX245-MAX249, avoid using V+ and V-
0 power external circuitry. When these parts are shut
down, V- falls to OV. and V+ fails to +5V. For applica-
tions where a +10V external supply is applied to the V+
pin (instead of using the internal charge pump to gen-
erate +10V}, the C1 capacilor must not be instalied and
the SHDN pin must be tied to Vcc. This is because V+
is internally connected to V¢ in shutdown mode.

RS-232 Drivers
The typical driver output valtage swing is +8Y when
loaded with a nominal 5k RS-232 receiver and VeC =
+5V. Output swing is guaranteed 1o meet the EIA/TIA-
232E and V.28 specification, which calls for +5V mini-
mum driver output levels under worst-case conditions,
These include a minimum 3kQ load, Vco - +4.5V, and
maximum operating temperature. Unfoaded driver out-
put voltage ranges from (V+ -1.3V) (o (V- +0.5V).

Input thresholds are both TTL and CMOS compatible.
The inputs of unused drivers can be left unconnected
since 400k€2 input putl-up resistors o Vcc are built in.
The pull-up resistors force the outputs of unused drivers
low becausc all drivers invert. The internal input pull-up
resistors typically source 12pA, except in shutdown
mode where the pull-ups are disabled. Driver outputs
wrn off and enter a high-impedance state—where leak-
age current is typically microamperes (maximum
25pA)-—when in shutdown maode, in three-state mode, ar

14

when device power is removed. Cutpuls can be driven
ta +15V. The power-supply current typically drops to
8pA in shutdown mode.

The MAX239 has a receiver three-state control line, and
the MAX223, MAX225, MAX235, MAX236, MAX240,
and MAX241 have both a receiver three-state control
lire and a low-power shutdown control. Table 2 shows
the effects of the shutdown control and receiver three-
state control on the receiver outputs.

The receiver TTL/CMOS outputs are in a high-imped-
ance, three-slaie mode whenever the three-state enable
line is high (for the MAX225/MAX235/MAX236/MAX239-
MAX241), and are also high-impedance whenever the
shutdown control line is high.

When in low-power shutdown mode, the driver outputs
are wrned off and their leakage current is less than 1pA
with the driver oulput pulled to ground. The driver output
leakage remains less than 1pA, even il the transmitter
output is backdriven between OV and (V¢ + 6V). Below
-0.5V, the transmitler is diode clamped to ground with
1kQ series impedance. The transmitter is also zener
clamped to approximately Vcc + 6V, with a series
impedance of 1kQ.

The driver output slew rate is imited to less than 30V/ps
as required by the EIA/TIA-232E and V.28 specifica-
tions. Typical slew rates are 24V/us unloaded and
10V/ps ioaded with 32 and 2500pF,

RS-232 Receivers
EIA/TIA-232E and V.28 specifications define a voltage
level greater than 3V as a logic 0, so all receivers invert.
Input thresholds are set at 0.8V and 2.4V, so receivers
respond (o TTL level inputs as well as EIATIA-232E and
V.28 levels,

The receiver inputs withstand an input overvoltage up
o +25V and provide input terminating resistors with
nominal 5kQ values. The receivers implement Type 1
interpretation of the fault conditions of V.28 and
EIATIA-232E.

Table 2. Three-State Control of Receivers

PART (SHON |SHDN: EN | EN(R)| RECEIVERS
Low X High Impedance
MAX223 — |{High |Low _ Actve
Fhigh | High High impedance
L ow High Impedance
MAX225 - o — High Active
MAX235 |Low Low High Impadance
MAX236 1 Low . High | Active
MAXZ240 | High X High Impedance

MAXIN
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The receiver input hysteresis is typically 0.5V with a
quaranteed minimum of 0.2V. This produces clear out-
put transitions with slow-moving input signals, even
with moderate amounts of noise and ringing. The
receiver propagation delay is typically 600ns and is
independent of input swing direction.

Low-Power Receive Mode
The low-power receive-mode feature of the MAX223,
MAX242, and MAX245-MAX249 puts the IC into shut-
down mode but still allows it to receive information. This
is important for applications where systems are periodi-
cally awakened to look for activity. Using low-power
receive mode, the system can still receive a signal that
will activate it on command and prepare it for communi-
cation at faster data rates. This operalion conserves
system power,

Negative Threshold—MAX243
The MAX243 is pin compatible with the MAX232A, differ-
ing only in that R5-232 cable fault protection is removed
on one of the two receiver inputs. This means that control
lines such as CTS and RTS can either be driven or left
floating without interrupting communication. Different
cables are not needed to interface with different pieces of
equipment.
The inpui threshold of the receiver without cable fault
protection is -0.8V rather than +1.4V. its output goes
positive only i the input is connected to a control line
that is actively driven negative. If not driven, it defaults
to the 0 or "OK to send” siate. Normally, the MAX243's
other receiver (+1.4V threshold) is used for the data line
{TD or RD), while the negative threshold receiver is con-
nected to the control line (DTR, DTS, CTS, RTS, etc.).

Other members of the RS-232 family implement the
optional cable fault protection as specified by EIA/TIA-
232E specifications. This means a receiver output goes
high whenever its input is driven negative, left floating,
or shorted to ground. The high culput tells the serial
communications IC to stop sending data. To avoid this,
the control lines must either be driven or connected
with jumpers lo an appropriate positive voltage level.

MAXIMN

Drivers/Receivers

Shutdown—MAX222-MAX242
On the MAX222, MAX235, MAX236, MAX240. and
MAXZ241, all receivers are disabled during shutdown.
On the MAX223.and MAX242, two receivers continue to
operate in a reduced power mode when the chip is in
shutdown. Under these conditions, the propagation
delay increases to about 2.5ps for a high-to-low input
transitton. When in shutdown, the receiver acts as a
CMOS inverter with no hysteresis. The MAX223 and
MAX242 also have a receiver output enable input (EN
for the MAX242 and EN for the MAX223) that allows
receiver outpul conirol independent of SHDN (SHDN
for MAX241). With all other devices, SHDN {SHON for
MAXZ241} also disables the receiver outputs.

The MAX225 provides five transmitters and five
receivers, while the MAX245 provides ten receivers and
eight transmitiers, Both devices have separate receiver
and transmitter-enable controls, The charge pumps
turn off and the devices shut down when a logic high is
applied to the ENT input. In this state, the supply cur-
rent drops ta less than 25uA and the receivers continue
10 operate in a low-power receive mode. Driver outputs
enter a high-impedance state (three-state mode). On
ithe MAX225, ali five receivers are controlled by the
ENR input. On the MAX245, eight of the receiver out-
puts are controlled by the ENR input, while the remain-
ing lwo receivers (RA5S and RB5) are always active,
RA1-RA4 and RB1-RB4 are pul in a three-state mode
when ENR is a logic high.

Receiver and Transmitter Enable

Control Inputs

The MAX225 and MAX245-MAX249 feature transmitter
and receiver enable controls.

The receivers have three modes of operation: full-speed
receive {normal active), three-state (disabled), and low-
power receive (enabled receivers continue to function
at lower data rates). The receiver enable inputs control
the full-speed receive and three-state modes. The
transmitters have two modes of operation: full-speed
transmit (normal active) and three-state (disabled). The
transmilter enable inputs also control the shutdown
mode. The device enlers shutdown mode when all
transmitters are disabled. Enabled receivers function in
the low-power receive mode when in shutdown.

13
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Tables 1a-1d define the conurol slates. The MAX244
has no control pins and is not included in these tables.

The MAX246 has ten receivers and eight drivers with
two control pins, each controlling one side of the
device. A logic high at the A-side conirol input (ENA)
causes the four A-side receivers and drivers to go into
a three-state mode. Similarly, the B-side conirol input
(ENB) causes the four B-side drivers and receivers to
go into a three-state made. As in the MAX245, one A-
side and one B-side receiver (RA5 and RB5) remain
active at all times. The entire device is put into shut-
down mode when both the A and B sides are disabled
(ENA = ENB = +5V).

The MAX247 provides nine receivers and eight drivers
with four contral pins. The ENRA and ENRB receiver
enable inpuls each contro! four receiver outputs. The

ENTA and ENTB transmitter enable inputs each control
four drivers. The ninth receiver (RB5) is always active.
The device enters shutdown mode with a logic high on
both ENTA and ENTB.

The MAXZ248 provides eight receivers and eight drivers
with four control pins. The ENRA and ENRB receiver
enable inputs each conirol four receiver outpuls. The

ENTA and ENTB transmitter enable inputs control four
drivers each. This part does not have an always-active
receiver. The device enters shutdown mode and trans-
miiters go into a three-state made with a logic high on
both ENTA and ENTB.

16

The MAX249 provides ten receivers and six drivers with
four control pins. The ENRA and ENRB receiver enable
inputs each control five receiver outputs, The ENTA
and ENTB transmitter enable inputs control three dri-
vers each. There is no always-active receiver. The
device enters shutdown mode and transmitters go into
a three-stale mode with a logic high on both ENTA and
ENTE. In shutdown made, active receivers operate in a
low-power receive mode at data rates up to
20kbitsfsec.

Applications Information

Figures 5 through 25 show pin configurations and typi-
cal operating circuits. In applications that are sensitive
to power-supply noise, VCC should be decoupled to
ground with a capacitor of the same value as C1 and
C2 connecied as close as possible to the device.
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Ordering Information (continued)

PART TEMP, RANGE PIN-PACKAGE I>MAX?32ACID 0°Cto +70°C Dice”
MAX222CPN 0°C to +70°C 18 Plastic DIP | MAX232AEPE -40°C to +85°C 16 Plastic DIP
MAXZ222CWN 0°Cto +70°C 18 Wide SO _I‘:/I_A;CVEBZAESE -40°C 1o +85°C 16 Narrow SO
MAX222C/D 0°Cio +70°C Dice~ MAX23ZAEWE -40°C to +85°C 16 Wide SO
MAX222EPN -40°C to +85°C 18 Plastic D MAX232AEJE -40°C 1o +85°C 16 CERDIP
MAX222EWN -40°C 10 +85°C 18 Wide SO | MAX232AM.E -55°C 1o +125°C 16 CERDIP
MAX222EJN -40°C 1o +85°C 18 CERDIP MAX23ZAMLP -55°C 10 +125°C 20LCC
MAX222MJN -55°C 10 +125°C 18 CERDIP MAX233CPP 0°C 1o +70°C 20 Plastic DIP
MAX223CAI 0°Cto +70°C 2B SSOP MAX233EPP -40°C to +85°C 20 Plastic DIP
MAX223CWI 0°Cto +70°C 28 Wide 50 MAX233ACPP 0°Cto +70°C 20 Plastic DIP
MAX223C/D 0°Cto +70°C Dice” MAX233ACWP 0°Cto +70°C 20 Wide SO
MAX223EAI -40°C 10 +85°C 28 SSOP MAX233AEPP -40°C to +85°C 20 Plastic DIP
MAX223EWI -40°C to +85°C 28 Wide SO MAX233AEWP -40°C to +85°C 20 Wide S0
MAX225CWI 0°Cto +70°C 28 Wide SO I MAX234CPE 0°C to +70°C 16 Plastic DIP
MAX225EWI -40°C to +85°C 28 Wide SO MAX234CWE 0°Cto +70°C 16 Wide SO
MAX230CPP 0°Cto +70°C 20 Plastic DIP MAX234C/D 0°Cto +70°C Dice~
MAX230CWP 0"Cto +70°C 20 Wide SO MAX234EPE -40°C lo +85°C 16 Plastic DIP
MAX230C/D 0°Cio+70°C Dice” m}\;IAX234EWE -40°C to +85°C 16 Wide SO
MAX230EPP -40°C to +85°C 20 Plastic DIP | MAX234EJE -40°C to +85°C 16 CERDIP
MAX230EWP -40°C to +85°C 20 Wide 50 MAX234MJE -55°Cto +125°C 16 CERDIP
MAX230EJP -40°C 10 +85°C 20 CERDIP MAX235CPG 0°Cto +70°C 24 Wide Plastic DIP
MAX230MJP -55°C lo +125°C 20 CERDIP MAXZ235EPG -40°C to +85°C 24 Wide Plastic DIP
MAX231CPD 0°Cto +70°C 14 Plastic DIP MAX235EDG -40°C to +85°C 24 Ceramic 5B
MAX231CWE 0°C1to +70°C 16 Wide S50 MAX235MDG -35°Cto +125°C 24 Ceramic SB
MAX231CJD 0°C o +70°C 14 CERDIP _WAX236CNG 0°C1o+70°C 24 Narrow Plastic DIP
MAX231C/D 0°Cto +70°C Dice* MAX236CWG 0°Cto +70°C 24 Wide S0
MAX231EPD -40°C 1o +85°C _ 14 Plastic DIP MAX236C/D 0°Cto +70°C Dice”
MAX231EWE -40°C to +85°C 16 Wide SC i MAX236E NG -40°C 1o +85°C 24 Narrow Plastic DIP
MAX231EJD -40°C to +85°C 14 CERDIP MAXZ36EWG -40°C 10 +85°C 24 Wide SO
MAX231MID -55°C o +125°C 14 CERDIP MAX23BERG -40°C 1o +85°C 24 Nariow CERDIP
MAX232CPE 0°Clo +70°C 16 Plastic DIP MAX236MRG -35°C 10 +125°C 24 Narrow CERDIP
MAX232C5E 0°Clo +70°C 16 Narrow SO MAX237TCNG 0°C 1o +70°C 24 Narrow Plastic DIP
MAX232CWE 0°C1o +70°C 16 Wide SO MAX237CWG 0°Cto +70°C 24 Wide SO
MAX232C/D 0°C 1o +70°C Dice® MAX237C/D 0°Cto +70°C Dice”
MAX232EPE -40°C 10 +85°C 16 Plastic DIP MAX237ENG -40°C to +85°C 24 Namrow Plastic DIP
MAX232ESE -40°C 10 +85°C 16 Narrow SO MAX237EWG -40°C to +B5°C 24 Wide S0
MAX232EWE -40°C kg +85°C 16 Wide SO MAX237ERG -40°C 1o +85°C 24 Narrow CERDIP
MAX232EJE -40°C to +85°C 16 CERDIP MAX237.MRG -55°C o +125°C 24 Narrow CERDIP
MAX232MJE -55°C 10 +125°C 16 CERDIP M;\XZSBCNG 0°Cto +70°C 24 Narrow Plastic DIP
MAX232MLP -55°C o +125°C 20LCC MAX23BCWG 0°C 1o +70°C 24 Wide SO
MAX232ACPE 0°Cto +70°C 16 Plastic DIP MAX238C/D 0°Cto +70°C Dice”
MAXZ232ACSE 0°Cto +70°C 16 Narrow SO MAX23BENG -40°C 10 +85°C 24 Narrow Plastic DIP
MAX232ACWE 0°Cto +70°C 16 Wide S50 * Contact factary for dice specilications.
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Ordering Information (continued)

PART TEMP. RANGE PIN-PACKAGE MAX243CPE 0°Cto +70°C 16 Plastic DIP
MAX23BEWG -40°C to +85°C 24 Wide SO MAX243CSE 0°Cto +70°C 16 Narrow SO
MAXZ23BERG -40°C to +85°C 24 Narrow CERDIP MAXZ43CWE 0°C to +70°C 16 Wide SO
MAXZ23BMRG -55°C to +125°C 24 Nasrow CERDIP MAX243C/D 0°Cto +70°C Dice”
MAX239CNG 0°C o +70°C 24 Narrow Plastic DIP MAXZ243EPE -40°C to +85°C 16 Plastic DIP
MAX239CWG 0°C to +70°C 24 Wide S0 _—M—AX243ESE -40°C to +85°C 16 Narrow SO
MAXZ239C/D 0°Clo +70°C Dice® MAX243EWE -40°C to +85°C 16 Wide S0
MAX239ENG -40°C to +85°C 24 Narrow Plastic DIP MAX243EJE -40°C 10 +85°C 16 CERDIP
MAXZ23GEWG -40°C 1o +85°C 24 Wide SO MAX243MJE -55°C 10 +125°C 16 CERDIP
MAX239ERG -40°C 10 +85°C 24 Narrow CERDIP MAX244CQH 0°C 10 +70°C 44 PLCC
MAX239MRG -55°C 0 +125°C 24 Narrow CERDIP MAX244C/D 0°Cto +70°C Dice*
MAX240CMH 0°Cto +70°C 44 Piastic FP MAXZ244EQH -40°C to +85°C 44 PLCC
MAXZ40C/D 0°Cto +70°C Dice*® MAX245CPL 0°Cto +70°C 40 Plastic DIP
MAX241CAl 0°Cto +70°C 28 SS0P MAXZ245C/D 0"C 1o +70°C Dice*
MAX241CWI 0°C to +70°C 28 Wide SO MAXZ245EPL -40°C to +85°C 40 Plastic DIP
MAXZ241C/D 0°C to +70°C Dice” MAX246CPL 0°Cto +70°C 40 Plastic DIP
MAXZ41EAL -40°C to +85°C 28 SSOP MAX246C/D 0°Cto +70°C Dice®
MAX24T1EWI -40°C to +85°C 28 Wide SO MAXZ246EPL -40°C to +85°C 40 Plastic DIP
MAX242CAP 0°C o +70°C 20 SSOP MAX247CPL 0°Cto +70°C 40 Plastic DIP
MAX242CPN 0°Clo +70°C 18 Plasiic DIP "_M—AX247CID 0°Cio +70°C Dice*
MAXZ242CWN 0°Cto +70°C 18 Wide SO MAXZ247EPL -40°C to +B5°C 40 Plastic DiP
MAX242C/D 0°C 10 +70°C Dice” TAX248CQH 0°Co +70°C 44 PLCC
MAXZ242EPN -40°C 1o +B5°C 18 Plastic DIP MAX248C/D 0°Cto +70°C Dice*®
MAXZ242EWN -40°C to +85°C 18 Wide SO MAXZ24BEQH -40°C to +B5°C 44 PLCC
MAX282E JN -40°C to +85°C 18 CERDIP MAX249CQH 0°Cto +70°C 44 PLCC
MAX242MIN -55°C 1o +125°C 18 CERDIP MAX249EQH -40°C 1o +B5°C 44 PLCC

* Contact factory for dice specifications,

Maxim cannot assume responsibiity for use of any circutry other than circuitry ontrely embodied in a Maxim product. No circutt patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications wihout nolice at any hme.

36 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 84086 (408B) 737-7600

€ 1997 Maxim Integrated Products Printed USA MAXIM 5 3 reqgistered trademark of Maxim Integrated Producls



ULN2001A, ULN2002A, ULN2003A, ULN2004A, ULQ2003A, ULQ2004A
The ULN2001A is obsolete HIGH-VOLTAGE HIGH-CURRENT
andis no longer 5upp[ied_ DARLINGTON TRANS'STOR ARRAY

SLRS027G - DECEMBER 1976 - REVISED JUNE 2004
— —————

.
® 500-mA-Rated Collector Current ULN2001A ... D OR N PACKAGE
(Single 0utput) ULN2002A ... N PACKAGE
ULNZO03A ... D, N, NS, OR PW PACKAGE
® High-Voitage Outputs ... 50 V ULNZ004A . .. D, N, OR NS PACKAGE
® Output Clamp Diodes ULQZ2003A, ULQ2004A . .. D OR N PACKAGE
{TOP VIEW)
® Inputs Compatible With Various Types of »,
Logic 18] 16f] 1C
® Relay-Driver Applications 28 (]2 15[] 2¢
3B[]3 14]] 3¢
description/ordering information aB[l4 13[] 4C
The ULN2001A, ULN2002A, ULN2003A, o E O % o
ULNZ2004A, ULQ2003A, and ULQZ2004A are (7 10f] 7¢
high-voitage, high-current Darlington transistor efle of] com
arrays. Each consists of seven npn Darlington

pairs that feature high-voltage outputs

with common-cathode clamp diodes for switching inductive loads. The collector-current rating of a single
Darlington pair is 500 mA. The Darlington pairs can be paralleled for higher current capability. Applications
include reiay drivers, hammer drivers, lamp drivers, display drivers (LED and gas discharge), fine drivers, and
logic buffers. For 100-V (otherwise interchangeable) versions of the ULN2003A and ULN2004A, see the
SN75468 and SN75469, respectively.

ORDERING INFORMATION

T PACKAGET PART NUMBER MARKING
ULN2002AN ULN2002AN
POIP (N) Tube of 25 ULN2003AN ULN2003AN
ULNZ2004AN ULNZ004AN
Tube of 40 ULN2003AD
Reel of 2500 | ULN2003ADR ULNZ003A
ocoroc | o) Tube of 40 ULNZ2004AD
Reel of 2500 | ULNZ004ADR ULNZ004A
ULNZ2003ANSR ULN2003A
SOP (NS) Reel of 2000 I NZ004ANSR ULN2004A
Tube of 90 ULN2003APW
TSSOP (PW) Reel of 2000 | ULN2003APWR UN2003A
ULQ2003AN ULQ2003A
POIP (N) Tube of 25 ULQ2004AN ULQ2004AN
Tube of 40 ULQ2003AD ULQ2003A
T40°Clo 85°C Reel of 2500 | ULQ2003ADR ULQ2003A
soic () Tube of 40 ULQ2004AD ULQ2004A
Reel of 2500 | ULQ2004ADR ULQ2004A

T Package drawings, standard packing quantities, thermat data, symbolization, and PCB design guidelines are
available at www.li.com/sc/package.

Please be aware thal an important notice concerning avaitabilily, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODULTION DATA information is turrent as of publicslion date. Copyright & 2004, Texas Instruments Incorporated

Products contorm to specifications per the terms ol Texas Instruments i On produtts compliant to MIL-PRF-38535, all parameless are tested
prch ¢ . "

slandard warranty. Pr pr g does not ly inciade I unless otherwise noted. On el other products, production

1esting of Bl parameters. E XAS p ing does noin ily include testing of all parameters,

INSTRUMENTS
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description/ordering information (continued)

The ULN2001A is a general-purpose array and can be used with TTL and CMOS technologies. The ULN2002A
is designed specifically for use with 14-V to 25-V PMOS devices. Each input of this device has a Zener diode
and resistor in series to control the input current to a safe limit. The ULN2003A and ULQ2003A have a 2.7-kQ?
series base resistor for each Darlington pair for operation directly with TTL or 5-V CMOS devices. The
ULN2004A and ULQ2004A have a 10.5-kS2 series base resistor to allow operation directly from CMOS devices
that use supply voltages of 6 V to 15 V. The required input current of the ULN/ULQ2004A is below that of the
ULN/ULQ2003A, and the required voltage is less than that required by the ULN2002A.

legic diagram

COM

1B 1C

2B —— 2C

14
—— 3C

4B ——— 4C

1
2
3
4 :
5 12

58 —¢ —— 5C
6
7

B

1
— B6C

> l 10
7C

6B

7B
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ULN2001A, ULN2002A, ULN2003A, ULN2004A, ULQ2003A, ULQ2004A
HIGH-VOLTAGE HIGH-CURRENT

The ULN2001A is obsolete
and is no Ionger 5upp|ied_ DARLINGTON TRANS!STOR ARRAY
SLRSD27G - DECEMBER 1976 - REVISED JUNE 2004
L I R
schematics {each Darlington pair)
COM COM
Output Output
Input c c
B
E
72k 3kQ E
2
ULNZ2001A ULN2(02A
com
Qutput
Input ¢
B

ULN/ULQ2003A: Rg = 2.7 ki
ULN/ULGQ2004A: Rg = 10.5 k2

7.2 KkQ 3k

le
[ |

ULN2003A, ULNZ004A, ULQ2003A, ULQ2004A
All resistor values shown are nominal.
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ULN2001A, ULN2002A, ULN2003A, ULN2004A, ULG2003A, ULQ2004A
HIGH-VOLTAGE HIGH-CURRENT The DLN2001A is obsofete
DARLINGTON TRANSISTOR ARRAY and i no longer supplied.

SLRS027G - DECEMBER 1976 — REVISED JUNE 2004

- T

absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)t

Collector-emitter voltage . ... ... S50V
Clamp diode reverse voltage (see Note 1) ... . . S0V
Input voltage, Vi (see Note 1) ... ... 30V
Peak collector current (see Figures 14 and 15) ... .. .. .. .. . .. 500 mA
Output Clamp CUITeNt, IOK . .. ... .. 500 mA
Total emitter-terminal current . ... ... -25A
Operating free-air temperature range, Ta, ULN200XA .. ... .. .. ... . ... ... .. ... ... —-20°C o 70°C
ULQ200xA ... . -40°C to 85°C

ULQ200xAT . ... ... ... . ... —~40°C to 105°C

Package thermal impedance, 65 (see Notes 2and 3): Dpackage ............................ 73°Cw
' Npackage ......... .. ... ... ... ... ... 67°C/w
NSpackage .............. .. .......... 64°C/WwW

PWpackage ......................... 108°C/W

Package thermal impedance, 8- (see Notes 4 and 5): Dpackage .................iuieo. ... 36°C/w
Npackage ............................ 54°Crw

Operating virtual junction temperature, T . ... e e 150°C
Lead temperature 1,6 mm {1/16 inch) from case for 10 seconds . ....... ... ... ... .. ... ......... 260°C
Storage temperature range, Tgrg ... ..o -65°C to 150°C

1 Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure {o absolute-maximum-rated conditions for extended penods may afect device refiability.

NOTES: 1. All voltage values are with respect to the emitter/substrate terminal E, unless otherwise noted.

2. Maximum power dissipation is a function of T j{max), 8 a, and TA. The maximum allowable power dissipation at any allowable
ambient temperature is Pp = (T j{max} - TA)8 . Operating at the absolute maximum T of 150°C can affect reliability.

3. The package thermal impedance is calcutated in accordance with JESD 51-7.

4. Maximum power dissipation is a function of T j(max), 8 ¢, and T¢. The maximum aliowable power dissipation at any allowable case
temperature is Pp = (T j{max) - Tc )8 ). Operating at the absolute maximum T j of 150°C can aflect reliability.

5. The package thermal impedance is calculated in accordance with MIL-STD-883.

electrical characteristics, Ta = 25°C (unless otherwise noted)

TEST TIONS ULN2001A ULN2002A
TER TEST T
PARAMETE FIGURE EST CONDITIO MIN_ TYP  MAX| MIN  TYP  MAX UNI
Viton) On-stale input voltage 6 V=2V, Ic=300mA 13 v
| =250 uA, Ig = 100 mA 0.9 11 09 1.1
Collector-emitter — —
VCE(SBU saturation voltage s 1| =350 !JA, 'C = 200 mA 1 1.3 1 1.3 v
=500 pA, g =350mA 1.2 1.6 1.2 1.6
VE Clamp forward voltage 8 iF = 350 mA 1.7 2 1.7 2 Vv
1 VCESS50V. ;=0 50 50
ICEX Collector cutoff current 2 VCE =50V, =0 100 100 pA
TA=70°C v =6V 500
\Y =50Vv. Ic=500pA,
hom)  Ofi-state input current 3 TXE e © H 50 65 50 65 uA
I Input current 4 Vi=17v 0.82 1.25 mA,
VR=50V, Ta=70C 100 100
|
R Clamp reverse current 7 VR=50V 50 50 pA
Static forward-current _ _
hFg transfer ratio 5 V=2V, lc=350mA | 1000
G Input capacitance V=0, f=1MHz 15 25 15 25 pF
L
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ULN2001A, ULN20024, ULN2003A, ULN2004A, ULQ20034, ULQ2004A
| HIGH-VOLTAGE HIGR-CURRENT
and is 16 1onger suppied. DARLINGTON TRANSISTOR ARRAY

- SLRS027G - DECEMBER 1976 - REVISED JUNE 2004
T ey

electrical characteristics, T = 25°C (unless otherwise noted) (continued)

TEST ULN2003A ULN2004A
PARAMETER FIGURE TEST CONDITIONS MIN _ TYP MAX| MIN TYP MAX UNIT
i =125 mA 5
e = 200 mA 24 6
ke = 250 mA 27
Vifon) On-state inpul voltage 6 V=2V I = 275 mA 7 v
i; = 300 mA 3
Ic = 350 mA 8
) j=250pA,  Ig =100 mA 0.9 1.1 0.9 1.1
VCE(sat) S::L‘:;:f:ne\gige 5  [1=350pA,  Ic=200mA 113 1 13| vy
ij=500pA, g =350 mA 1.2 16 1.2 1.6
1 Vee=580V, ||=0 : 50 50
ICEX Collector cutoff current > vee=50Vv, |h=0 100 100 uA
Ta=70C  |vi=1v 500
VE Clamp forward voltage 8 IF = 350 mA 1.7 2 1.7 2 v
hioff) Off-state input current 3 ¥§E ;OEiOCV, Ic =500 uA, 50 65 50 65 uA
V=385V 093 135
] Input current 4 Vi=5V 0.35 0.5 mA
V=12V 1 145
VR=50V 50 50
IR Clamp reverse current 7 VR=50V, TA= 70°C 100 100 pA
Ci Input capacitance V=0, f=1MHz 15 25 15 25 pF

*ﬁ TEXAS
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ULN2001A, ULN2002A, ULN2003A, ULN2004A, ULQ2003A, ULQ2004A

HIGH-VOLTAGE HIGH-CURRENT
DARLINGTON TRANSISTOR ARRAY

SLR5027G - DECEMBER 1976 — REVISED JUNE 2004
N

The ULN2001A is obsolete
and is no longer supplied.

electrical characteristics over recommended operating conditions (unless otherwise noted)

TEST ULQ2003A ULQ2004A
PARAMETER FIGURE TEST CONDITIONS MIN TP MAX N TYP  MAx UNIT
Ic = 125 mA 5
ig = 200 mA 27 6
Ic = 250 mA 29
Vl(on) On-state input voltage 6 Vcg=2V ic = 275 mA . Vv
I = 300 mA 3
Ic =350 mA 8
) l=250pA, 1o =100mA 0.9 1.2 0.9 1.1
VCE(sat) S;tf;:gn"g'&fée 5 [14,=350uA 1= 200mA 1 14 1 13| v
lf=500 uA, 1 =350 mA 1.2 17 1.2 1.6
1 Veg =50V, =0 100 50
Fol=>' Collector cutoff current ) Veg =50V =0 100 pA
Vi=1V 500
Vg Clamp forward voltage 8 IF =350 mA 1.7 23 1.7 2 v
l{oH) Off-state input current 3 Ve =50V, Ig =500uA 65 50 65 uA
Vi=385v 093 135
I input current 4 V=5V 0.35 0.5 mA
V=12V 1 145
VR=50V, Ta = 25°C 100 50
IR Clamp reverse current 7 VR=50V 100 100 uA
C; Input capacitance V=0, f=1MHz 15 25 15 25 pF
switching characteristics, Tp = 25°C
ULN2001A, ULN2002A,
PARAMETER TEST CONDITIONS ULN2003A, ULN2004A | yNiT
MIN TYP MAX
tppH  Propagation delay time. low- to high-leve! output See Figure 9 0.25 1 us
tpL  Propagation delay time, high- to fow-level output See Figure 9 0.25 1 us
Vol High-level output voitage afier switching ;ge:F?g?u\:é 10 o = 300 mA, Vg-20 my
switching characteristics over recommended operating conditions (unless otherwise noted)
ULQ2003A, ULQ2004A
PARAMETER TEST CONDITIONS MIN_ TYF  WAX UNIT
tpLH  Propagation delay time, low- to high-level output See Figure 9 1 10 us
ipHyL  Propagation delay time, high- to low-level output See Figure 9 1 10 us
VoH  High-evel output voltage after switching ;g’;;gu:é 10 0 = 300 mA, Vg5-500 mv

{’? TeEXAS
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ULN2001A, ULN2002A, ULN2003A, ULN2004A, ULQ2003A, ULQ2004A

| HIGH-VOLTAGE HIGH-CURRENT
e L s Sheciete DARLINGTON TRANSISTOR ARRAY

SLRS027G - DECEMBER 1876 - REVISED JUNE 2004

. R

PARAMETER MEASUREMENT INFORMATION

Open VeE Open VCE
I [ f I
CEX CEX
Open Vi
Figure 1. Icgx Test Circuit Figure 2. Icgx Test Circuit
Open VCE
Open
lijoff) J' Ic
I
I{on}
Vi Open
Figure 3. l|(oﬁ_') Test Circuit Figure 4. I} Test Circuit
Open
Ic Open
hrE= 5,
|.T Vce T ic
l Vifon) VCE T e
NOTE: 1) is fixed for measuring VCE (gat). variable for = i = l =
measuring hpg. -
Figure 5. heg, VoE(sat) Test Circuit Figure 6. Vi(4p) Test Circuit
VR
¥R
= ¥
. v
Open F ¢ IF
Ope
Figure 7. I Test Circuit Figure 8. Vg Test Circuit

“5‘ TEXAS
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ULN2001A, ULN2002A, ULN2003A, ULN2004A, ULQ2003A, ULQ2004A
HIGH-VOLTAGE HIGH-CURRENT The ULN2001A is obsol
DARLINGTON TRANSISTOR ARRAY e Is obsalete

and is no longer supplied.
SLRS027G - DECEMBER 1976 - REVISED JUNE 2004 9 PP
T

PARAMETER MEASUREMENT INFORMATION

Input _/‘/50% so'b'\

I |
e tPHL —bg :‘— tpLi B

[} 1,
Output 0% 5 71/_

VOLTAGE WAVEFORMS

Figure 9. Propagation Detay-Time Waveforms

Vg

Input 2 mH

ULN2001A Only 1N3064

2.7 kQ2 200 0
Pulse o
Generator _—— Output
{see Note A) ULNZ00ZA
ULN/ULQZ003A Cp =15pF
ULN/ULGQ2004A = —— {see Note B)
TEST CIRCUIT
—» @ <5ns % & <tOns
! - Viy
0,
Input !I 1 20\:/" 9:/‘; v : {see Note C}
1w Y1 TN 10%

M 40ps ——M ov

Vou
Output

VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zg = 50 Q.
B. C includes probe and jig capacitance.
C. For testing the ULN2001A, the ULN2003A, and the ULQ2003A, V| = 3V, for the ULN2002A, Vi = 13 V;
for the ULN2004A and the ULQ2004A, V| = 8 V.

Figure 10. Latch-Up Test Circuit and Voltage Waveforms
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ULN2001A, ULN2002A, ULN2003A, ULN2004A, ULQ2003A, ULQ2004A
The ULN2001A is obsolete HIGH-VOLTAGE HIGH-CURRENT
and is no longer supplied. DARLINGTON TRANSISTOR ARRAY

SLRS027G - DECEMBER 1976 - REVISED JUNE 2004
——————————————— ]

TYPICAL CHARACTERISTICS

COLLECTOR-EMITTER COLLECTCR-EMITTER
SATURATION VOLTAGE SATURATION VOLTAGE
Vs Vs
COLLECTOR CURRENT TOTAL COLLECTOR CURRENT
(ONE DARLINGTON) (TWO DARLINGTONS IN PARALLEL)
. 25 | > 2.5 | |
! = 25° Tp = 25°C
& Ta=25°C > A I) = 250 pA
2 2 s 2 —
= h = 250 pA = Iy = 350 uA
o) =]
'@ A h f 350 pA E d
2 18 / 4= 500 pA | —— 2 15 > =
b / » -~
- @«
£ // .FE. C % I = 500 yA
£ 1 o 1 e
s [ =
5 8
S 5
o 0.5 S 05
S L
z 5
3 @
w g o
= 0 400 200 300 400 500 600 700 800 > 0 100 200 300 400 500 600 70D 800
I - Collector Current — mA IC(tot) ~ Total Collector Current — mA
Figure 11 Figure 12

COLLECTOR CURRENT
Vs
INPUT CURRENT

500 T |
Ry =100
a50 |-
Ta =25°C v d
! //
vg=10V /
1 350 S £
5 /[Vs=8\l
= 300
r

3 [/
& 250
/
s 200
$ I/
[}
L 159

100

50

0

0 25 50 75 100 125 150 175 200
I} - Input Current - uA

Figure 13
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ULN2001A, ULN2002A, ULN2003A, ULN2004A, ULQ2003A, ULQ2004A

HIGH-VOLTAGE HIGH-CURRENT

SLRS027G - DECEMBER 1976 - REVISED JUNE 2004

The ULN2001A is obsolete
and is no longer supplied.

DARLINGTON TRANSISTOR ARRAY

THERMAL INFORMATION

D PACKAGE N PACKAGE
MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT
Vs vs
DUTY CYCLE DUTY CYCLE
600 600
€ s00 < 500
h' E \

BN IR SN
g AR \ AL & \ \ N=3
5 400 X N N=4 = 400 7 t
Q \ = \\ \ N=4
= \ \z N=3 \\ Q >\ \ »
= N N _ & N=5——" A T~ T
5 \ N=2 2 = \\
3 \\ 3 N=6 NN T
E 200 : = g ] \\\ \.,L\ M £ 200 N=7 O é\\\"“ M

= -— — g ]
LR R N 3 RSN .
= 3 I
o 100 T’ = 70°C \\b T 00| T = 85°C
L A s o

N = Number of Outputs = N = Number of Outputs

0 i Conducting Simultaneously | Conduct'ing Slimultaneouslyl
LN L L L il 1 0 ] 1 i
0 10 20 30 40 50 60 70 B8O 90 100 0 10 20 30 40 50 60 70 80 90 100
Duty Cycle - % Duty Cycle - %
Figure 14 Figure 15
*i 15
EXAS
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ULN2001A, ULN2002A, ULN2003A, ULN2004A, ULQ2003A, ULQ2004A
) HIGH-VOLTAGE HIGH-CURRENT
The ULN2001A is obsolete

and is no longer supplied.

DARLINGTON TRANSISTOR ARRAY

SLRS027G -~ DECEMBER 19876 - REVISED JUNE 2004

APPLICATION INFORMATION

ULN2003A
ULN2002A v Vee uLQ2003A
8 ¥
L | T
= Output — =
Figure 16. P-MOS to Load Figure 17. TTL to Load
ULNZ2004A ULN2003A
Voo ULQ2004A ULQ2003A
R @
TTL -
Output =
Figure 18. Buffer for Higher Current Loads Figure 19. Use of Pullup Resistors

to Increase Drive Current
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T PACKAGE OPTION ADDENDUM

INSTRUMENTS
waww li.com B-Mar-2005

PACKAGING INFORMATION

Orderable Device Status Package Package Pins Package EcoPtan'® Lead/Bali Finish MSL Peak Temp @
Type Drawing Qty
ULNZ2001AD OBSOLETE S0OIC D 16 None Call TI Call Tt
ULNZ001ADR OBSOLETE Solc D 16 None Call i Call Tl
ULNZ001AN OBSOLETE PDIP N 16 None Call Tl Call Ti
ULNZ2002AD OBSOLETE S0IC D 16 None Cali Tt Call Tl
ULN2002AN ACTIVE PDiP N 16 25 Pb-Free CUNIPDAU  Level-NC-NC-NC
{RoHS)
ULN2003AD ACTIVE SQoIc D 16 40 Pb-Free CUNIPDAU  Level-2-260C-1 YEAR/
{RoHS) Level-1-235C-UNLIM
ULNZ2003ADR ACTIVE S0IC D 16 2500 Green (RoHS & Call Tl Level-1-260C-UNLIM
no Sh/Br)
ULNZ003AJ OBSOLETE CDIP J 16 None Call Ti Call T
ULN2003AN ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoHS)
ULN2003ANSR ACTIVE S0 NS 16 2000 Pb-Free CU NIPDAU  Level-2-260C-1 YEAR/
{RgHS) Level-1-235C-UNLIM
ULNZ003APW ACTIVE TSSOP PW 16 30 Pb-Free CU NIPDAU  Level-1-250C-UNLIM
{RoHS)
ULNZ003APWR ACTIVE TSSOP Pw 16 2000 Pb-Free CUNIPDAU  Level-1-250C-UNLIM
(RoHS)
ULNZ004AD ACTIVE SOIC D 16 40 Pb-Free CUNIPDAU  Level-2-260C-1 YEAR/
(RoHS) Level-1-235C-UNLIM
ULN2004ADR ACTIVE SOIC D 16 2500 Green (RoHS & Cali Tl Level-1-260C-UNLIM
. ) no Sb/Br)
ULN2004AN ACTIVE PDIP N 16 25 Pb-Free CUNIPDAU  Level-NC-NC-NC
{RoHS)
ULN2004ANSR ACTIVE SO NS 16 2000 Pb-Free CUNIPDAU  Levek2-260C-1 YEARJ
{RoHS) Level-1-235C-UNLIM
ULQ2003AD ACTIVE SOIC D 16 40 Pb-Free CUNIPDAU  Level-2-250C-1 YEAR)
{RoHS) Level-1-235C-UNLIM
ULQ2003ADR ACTIVE S0IC D 16 2500 Pb-Free CU NIPDAU  Level-2-250C-1 YEAR)
{RoHS) Level-1-235C-UNLIM
ULQZ003AN ACTIVE PDIP N 16 25 None Call Tl Level-NC-NC-NC
ULQ2004AD ACTIVE S0IC D 16 40 Pb-Free CUNIPDAU  Level-2-250C-1 YEAR/
(RoHS) Level-1-235C-UNLIM
ULQ2004ADR ACTIVE SOIC D 16 2500 Pb-Free CU NIPDAU  Level-2-250C-1 YEAR
{RoHS) Level-1-235C-UNLIM
ULQ2004AN ACTIVE PDiP N 16 25 None _ CalTl Level-NC-NC-NC

M The marketing status vaiues are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tt does not recommend using this part in
a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

2 Eco Plan - May not be currently available - please check htip://www_ti.com/productcontent for the latest availability information and additional
product content details.

None: Not yet available Lead (Pb-Free).

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free” mean semiconductor products that are compalible with the current RoHS requirements

Addendum-Page 1




3 Texas PACKAGE OPTION ADDENDUM

INSTRUMENTS
www.ti.com 8-Mar-2005

for all 6 substances, including the requirement that lead nol exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Green (RoHS & no SbiBr): Tl defines "Green” to mean "Pb-Free” and in addition, uses package materials that do not contain halogens,
including bromine (Br) or antimony {Sb} above 0.1% of total product weight,

) MSL, Peak Temp. — The Moisture Sensitivity Level rating according lo the JEDECindustry standard classifications, and peak solder
temperature.

Important Information and Disclaimer:The information provided on this page represents Tts knowledge and belief as of the date that it is
provided. T) bases its knowledge and belief on information provided by third parties, and makes no representation or warranty as to the
accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take
reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on
incoming materials and chemicals. T1 and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited
information may not be available for release.

In no event shali Ti's liability arising out of such information exceed the tolal purchase price of the T| part(s) at issue in this document sold by Ti
to Customer on an annual basis.
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J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS #4

- 14 16 18 20

8 0300 | 0300 | 0300 | 0.300

(762) | (762) | (762) | (7.62)

y R BSC BSC BSC BSC
ﬁ m ﬁ r"] I”“] “'\l ﬁ B MAX 0.785 .B40 0.960 1.060
(19,94) | (21,34) | (24.38) | (26.92)

I B MIN — —_ —_— S
!

0.300 { 0.300 0.310 0.300

VIVAVIVAGAVAY CMAX | (762) | (T62) | (787) | (62)

1 7 0.245 | 0.245 | 0220 | 0245

-" e C w62 | (6.22) | (559 | (6.22)
0.060 (1,52)

—» [ 0.005 (0,13} MIN 0.015 (0,38) r *Dr

— 0.2D0 (5,08) MAX
L ¥ ‘

T oo (3.30) MIN
__”"oozs 0.026 (0,66)
0.074 (0.36) 015

[0.100 (2.54)] 0.014 (0,36)
0.008 (0,20)

Seating Plane

4040083/F 03/03

NOTES: A All lineor dimensions are in inches (milfimeters).
B. This drowing is subject to chonge without notice.
C. This package is hermetically sealed with a ceromic lid using glass frit.
D. Index point is provided on cop far terminol identificotion only an press ceromic glass frit seal only,
E. Folls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIPi-T18 ond GDIPT—T20.




MECHANICAL DATA

N (R—PDIP—T**)

PLASTIC DUAL—IN—-LINE PACKAGE
16 PINS SHOWN
- A > o ANS 1y 16 18 20
16 9
SN N e e e )

A MAX 0.775 0.775 0.920 1.060
(19,69) t (19,69) | (23.37) | (26,92)

0.260 (5,60 0.745 0.745 0.850 0.940
) —§—g0_240 610 A MNC ) (B92) | (18.92) | (21,59) | (23,88)
MS-001
| S J engs gy w2y s Jp vy | & VARIATION AA BB AC AD
8
J L 0.070 (1, 78)
0.045 (1, 14)
0.045 (1,14 0.325 (8,26
—> I‘“oom 076 0.020 (0,51) MiN R
I ‘ T rﬁ 0.015 (0,38)
| 1 o~
\- ! ! 0200 (5.08) MAX — TGauge Plane
| I - l Seating Plane L___]
[

t 0.125 (3.18) MIN 0.010 (0,25) NOM

4,‘ 0.430 (10,92) MAX L—

_’|‘_0.021 0,53

0.015 (0,38
[$]0.010 (0,25@)] /

\ / 14/18 Pin Only

20 Pin vendor option &

4040049/E 12/2002
NOTES:

A. Al linear dimensions are in inches (millimeters),
B. This drawing is subject to change witheut notice.

& Folls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
A The 20 pin end lead shoulder width is o vendor option, either half or full width
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MECHANICAL DATA

D (R—PDSO-G16) PLASTIC SMALL—OUTLINE PACKAGE

0.394 (10,00)
0.386 (9,80}

e RN % ] o

DNONNINSNN Y l

opEddggh
/ 1 :

Pin 1

Index Area J Lg:gfg ((8;1))

[@]0.010 (0.25) W]

Rl imininininihy N
T 0.010 (0.25)

— 0.069 (1,75) Mox 0.004 (0,10

-

0.157 (4,00)

0.010 (0,25)
0.007 (0,17) 1

}

5 { 7

[—

Gouge Plane —L - ¥ é[ \__;/
v — 5 Seating Plone

0.050 (1,27}
0.016 {0,40)

'
i Lt

4040047-4/F  07/2004

Al lineor dimensions are in inches (millimeters).

This drawing is subject to chonge withaut notice.

Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).
Falls within JEDEC MS-012 variotion AC.

NOTES:

Som»
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MECHANICAL DATA

NS (R-PDSO-G*™) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

e O
HAAAAAR

OO

0,15 NOM
40 [

Gage Plane _L
E (.25

1.05
0,55

— gz —

IR

0,15
i [y
¥ L \ ‘ , | | l l I l I ’ Seating Plane * }

L 2,00 MAX [2]0.10]
PINS »»
1
DM 4 16 20 24
A MAX 10,50 | 10,50 | 12,90 | 15,30
A MN 9,90 990 | 1230 | 14,70

4040062/C 03/03

NOTES:  A. All linear dimensions are in millimeters.
B. This drowing is subject to change without neftice.
C. Body dimensions do not include mold flash or proirusion, not to exceed 0,15.

e &
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MECHANICAL DATA

MTSS001C ~ JANUARY 1895 — REVISED FEBRUARY 1999

PW (R-PDSO-G**)
14 PINS SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

=S

ikl

1
=]
-
1™

+—— A —»

v
IEEEERLN

Seating Plane

0,15 NOM

Gage Plane

L 1,20 MAX 015
0,05
PINS 8 14 16 20 24 28
DIM
A MAX 310 | 510 | s10 | 660 | 790 | 980
A MIN 290 | 490 | 490 | 640 | 770 | 960

4040064/F 01/97

NOTES: A,

cow

All linear dimensions are in millimeters.
This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.

Falls within JEDEC MO-153

QP TEXAS

INSTRUMENTS

PQOST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (Ti) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers shoutd obtain the latest refevant information before placing
orders and should verify that such information is current and compiete. All products are sold subject to T¥'s terms
and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality contro! techniques are used to the extent Ti
deemns necessary to suppor! this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

Ti does not warrant or represent that any license, either express or implied, is granted under any TI patent right,
copyright, mask work right, or other Tl inteflectual property right relating to any combination, machine, or process
in which Ti products or services are used. Inforration published by Tl regarding third-party products or services
does not conslitute a license from Tt to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from T| under the patents or other intellectual property of T1.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters slated by Tl for that
product or service voids all express and any implied warranties for the associated T| product or service and
is an unfair and deceplive business practice. Tl is not responsible or liable for any such statements.

Following are URLs where you can obtain information on other Texas Instruments producls and application
solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

bSP dsp.ti.com Broadband www.ti.com/broadband

Interface inlerface.ti.com Digital Control www. li.corn/digitalcontrol

Logic logic.ti.com Military www.ti.com/military

Power Mgmt power ti.com Optical Networking www ti.com/opticalnetwork

Microcortrollers microcontroller.ti.com Security www.ti.com/security

' Telephony www_ti.com/telephony

Video & Imaging www li.com/video
Wireless www li.com/wireless
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