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Program Monitor and Control Electrical Appliances via RS-485 Network
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ABSTRACT

Today, the control and monitoring electrical appliances system via cable has many
technologies and many standards. We are able to control on-off function lighting via cable over
distance and can see status of appliances in same time on monitor. In this project, we study how
to write this specific control program which uses a microcontroller “MCS-51” through
computer’s serial port (Com Port )for control relay to on-off and read sensor from over distance.
For the Graphic User Interface we uses Visual Basic help to develop. The RS-485 standard is
used for communications between the Microcontroller module and the computer. The RS-485
standard is used in a half duplex fashion for multi dropped systems. In this network can make
connection up to 32 nodes. This project is done by prototype model which allows us to see how
the control and monitoring via 2 — wires cable over 1 km. distance if we use twisted pair wire and

the model itself can be modified for further use in real life work situations.
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2.2 Tulnsneulnsames MCS-51 (Point, Michael. 2001.)
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Connct | besgress | rsertabe Obts |
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; !

31 2.14 AouTnsa MSComm

v ] [
ApU Insa MSComm W laTawmTsumaudonionl3 2 maionnuazainlumsdons
. . )
doya mausniie msdoarsdoyaiinszdudromamsal (Event-Driven Communication) 1§
uwumsldauniidsz@niamnadmsumsasuauoauuiuiiula wu dedsnys
1Y = ¢ A a 4' = . A
gnaudmineiaoynin niefiansi)asuulasie) DCD(Data Carrier Detect) 13091

£
RTS(Request To Send) (H@N138 Oncomm Y9I MSComm e M150ATI9TUdaygy1anin 14
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o & ' LY o a 3 ' { o
fiuil desendafengozdenluiifenuautl @ CommEvent de'ly drumudenfiaeuiiu
] Cé a s a 3 9 VoA a
nMInesasIvABUA UMM Bilaza NUAANMIANIiaYud M sgmnulasunasnely
wa o ° Ju v A a y
AMAUTA CommEvent ¥a991n 1A Tsunsuihamluileddudren TS sudosuds 4554
o LY -]
munzdmiu ldsunsuvunann
@ 9 4 4
AoUINTA MSComm 1 faenuisanIuguaIsiauvesnesaeynsyld 1 wesn &
Tsunsudesnis@indonnndi 1 wesandesldiuneuInia MSComm winnd11 Fuie
4 1 o o a a 4
AILAUNDIABYNTU IUUADINDTA LBATAUBINDT ADYNTULALIDAIAT HUBINTINABUIADS
o [ & 4 oA
fldannsanaouwlasldeinnisudlusrii Control Panel

=

t 4 v y
d M3y uaulid (Property) ¥09n9u Insa MSComm uazlinldaumdngdae 1l

®Commport:  dmiulflunmisdinuanazerudimesnoynsuiifndes

ec2.

(COM1,COM2,COM3,COM4)
stluuunms1ge : object.CommPort [ = value ]
Frot1ams Idaniinesa Com 1 : MSComm1 .CommPort - 1
® Settings: “l‘l’r"luﬂﬁﬁmuﬂfhé'mmaﬂ,wﬁ?:’,ﬁm'mﬁmeﬁ'ay,a,ﬁmawmﬁﬁﬂﬂ
e
gﬂtmumﬂa’fmu: object.Settings [ = value ]
29819113 1997 :MSComm1.Settings = “9600,N,8,1”
® PortOpen: 1§luntsdmuauazsmsaniuzveanesnoynsy iledauasTanedn
PYNIY
gﬂumjmi 1‘1’5’01u:object.PortOpen [ =value ]
#29619M3 19971 0bject PortOpen = True
® Input : 1§Tunsgrus manesaeynsy
JUtuuns1$u:object. Input
#29419715 19974 : Data = MSComm1.Input
® InBufferSize: MuALazAUYUIA Buffer lumssumiandu'lud
JUtuumslden : object.InBufferSize [ = value ]
A29819M5 19971 : MSComm1.InBufferSize = 1024
® InBufferCount : 9&4aASAIS UMY AT IN

3 YuvumsiFau :object.InBufferCount [ = value ]
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® Output : 19 lumsden value Hiludasans U8 bufer deoon
gﬂLLUUﬂ‘lﬂﬂ’f’Q‘m : object.Output [ = value ] |
#10619m3 19970 : Buffer = Chr§(KeyAscii)
MSComm1.Output = Buffer
® QutBufferSize : 19 1MuAvUIA Buffer Made Tasdnda 1dauesiinuviafu 512
Tud
glluuums 19971 :object.OutBufferSize [ = object ]
® OutBufferCount : AumMiIvesdoyadSnysfifiveglu Butfer nada
Juuum3 a1 : object. OutBufferCount [ = value ]
® EOFEnable : ihunsueniidugaues'lid End Of File [EOF]

g'llll‘lJ‘Uf‘ﬂi 14911 :object. EOFEnable [ = value ]
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3.2 Data Dictionary

a a & a % a do @ Y ¥ 1Y A a
ﬂ']ﬁ'N‘VlfJ'ﬁ‘]J'lUfbﬁ'IU'GW!ﬂﬂﬂ‘uﬂgﬁ'ﬂ']ﬂﬂ'ﬁ'.llﬂi’l&'ﬂ’ﬂ'ﬂﬂvlﬂﬁ'li'l\ﬂ‘uiTu‘llﬂlql,ﬁ IR RY

2w ' &
51ﬂﬁ$LﬂUﬂﬂQﬂ15Nﬂﬂ‘lﬂu

ll‘ﬂﬂ‘il'ﬁyil : Member
fesue: wihidoyafifuneaziBunvesdiianslynulisunsy
Vlod fid lsziam NI
Number PK Auto number nueaudoya
UserName 4 Text(15) éﬂ;ﬂéel%\‘l'm
Password A Text(8) SHANY
IsNormal - Text(1) aowzh 1F

MT1eN 3.1 1LAAIATT I Member

3.3 Insearameluvesszuy

o 1 1 o L o (-4 & o
‘lu5z‘mm”mqu%zﬁ'mmﬂumummwmuiaunu fmsszaumsnanusInuLag

@ Ao o a’l‘ A ®f W a 1 [ P
1118 TasidauIuaDY mugﬂmmuﬁmmmqmmmﬂﬂamﬂuszuu ﬂ\'i?'ﬂ‘ﬂ 32

‘ Data Fatry Databuse

l Tnterface Module

‘&

x Migrocontroller
ISR
h SN

K Electronic Deviee

71 3.2 urasdnudnuuzasAndemeluszy
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gl 3.2 RuansieiaInseadrevesszuuannsoeiy daeil
® Data Entry ( Authority)

Juduiiiudiuueansld Usemame 1oz Password veedldmiumadhunldan
TWsunsuuuneniiaunesita tefiezsiimaila Ua gunsel lvdh
® Database

Tuduiizdugudeyavefan i$u Usemame , Password tag sauzvosdld Ae
IsMember B98UMIAY Yes naneanud1 oyanaldldlsunsy uazduriiiy No nuisaaiud
zdumsidau
® Interface Module

Sugrivmduiuduaen s Tnneasin RS-232 veunsosneuianed pc Tl
Tis Tnnoa RS-485 (RS-232 to RS-485 Converter)
® Microcontroller

Sudfinrugumsiaums Ja e Wi Tasaanse lilsunasu alyuda18 uae
asaviauanTdsunsufi@ower13 Tavesdi Port dusuAadefugnsaidodygo
AvmBa A0 0, 1
® Electronics Device
fugunsafdidansefinditounasaaninisaiila da veagnselInih Faluidnde

vaoa LED

3.4 AN IHNIIBONUVLISZ Y
& o b {I U P 1
syvyitamsanennstion]diiu 2 dauflo Master 1oz Slave Tagludauves
g8 1 vy A Y a S aa o
Master HApaUARILgUAITAIdoyauUATodouuy RS-485 Tavezldnouiunes #d
1da 4 g & g ¢ ¢4 o
wihiifl Bndunilaffio Slave Hafno vosalyInsaou InsamesNimihaiuguns Ya da
o i ] S o
vosgunsel I uaz smihdeaauzvesgnsalivfh vie wwesndy liuaawwavy
Master
® oIUYDI Master

2 [ = = L4
“ﬁ\?ﬂzl‘ﬂuﬁjuﬂﬂgﬂjvﬂuigﬁﬂ llazuﬁﬂﬂNﬁlﬂuﬂi‘lﬂﬂﬂu%ﬂﬂﬂﬂ‘ﬂ?iﬁﬂi Tﬂﬂﬂ'ﬁl{h

-

¥ d”d Asa a g 1 a
lFnuTdsunsudruiifvzdeuiludniians uaziisrsooglusudoya usniFudig

-] o 1 4 1 a a o
Tusunsufezitinis 1d Usemame uag Password tioszuuasivasuudrindiudlignildaun

Y [}

- ‘3 Qr ol
gldndvendnuaastiuan Taslunthvendndeeiitjudmiu idla Ua gunselIvf uaz
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3 g 1 13 v A 1 1 d” o

Ao UBSITeIA1 19U a1uzveetlszgd e of nie Ua og Tusunsuludiuiiieh
o or 3 . . 9 da v 1 tﬂydd {l o o
samswan Tao191sunsu Visual Basic uaz nionsgsusstnunfaiiuaInanyed

a oA ] A o 1 9 =} 1 dy o3 1Y) v g
m3faredoMIHTLIATONY RS-485 definanaoudui lumiedwiiflumsiy awweseya
1YY Half Duplex Fruszdedigmanfineuisudumsiy uazdedeyn Tasezdedoyauuy
BYN TN NNIASBINENRUABS T BONNIINBIABYNTY UUIL RS-232 snfufezinmsialag
910 RS-232 i Rs-485 mamwwmaﬂuaﬂnsmammu inTU18 RS-485 1ABNITAIUAY
ginsal Ivifhneluaied fozdedoyaiiilu Address Byte ieideniagnisiingnudae
n&s9Intiufiszds Data Byte anoon'lyl Tay Data Byte yiu oweziludids niedoyassend
18 d sy mssamAienueanisfomsoynsy RS-232 Ahmsdaludani Tudauues Master
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a ar 1] 3 =) 1
zilifing 1 Aawnulu 1n3evw
® UV Slave
y A y o ' ' A A A L, & ' <
ludniafudinvesiagninuseg uieiSondnediei Node Feamnsode1da 32
&7 ol 1 150410 326299910 E211U03 Master 1189 Fagnaneane Tdszozns dszana
a ~ o o
12 Alawms davdioiiies 2 1y Aome Faygna iag 03198 Mie essuunetezldmo 4
A 1 o 1 1 ' 1 yd 4
By Ao iumano il ¥dagndied g uuededis ludaudifee1Flulasnoulnsaines
avuiudeyanin Master itenAnmINyhez e s iy o'l Wa'lW n3e deaarue
9
woaioel11¥ Master n310 WveuwavesTasanuii 1dvduuuy Tasldmaea LED uaas
ununaen’li viegilnselli uaz1d Dip Switch unuS e niean A1 voeglnsel
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3.5 ANNADINIIVBITC UL
y v S vy v A P ¢
11.1mummmmﬁmmsﬂjmszuuuu"lmwnaamflu 2 A7UAD F1TIAMIT LAY
¢ v A
oI5 AU
d d
3.5.1 Al ]
® Computer : ifaieruiia 13i§1n71 CPU Pentium 500 MHz , RAM 64 MB , HDD 20
GB
o RS-232 to RS-485 Converter : 1M1 1t1/ae RS-232 woia DBY luhifu RS-485

NOTALUUY RI-11



25

gJ 4 d o I'4
® Microcontroller Board : 1¥1uTasnoulnsimesiues AT89S8252 UL WO3A
RS-485 L1U1 RJ-11 $1121 2 wesn

® Power Supply : 9181 +5VDC A 1 A,

d d
3.5.2 gonniIs
® Microsoft Windows XP Pro.: rﬂm zunﬂﬁﬁ'ﬁms
. 9 o 1Y) 9 o g 3
® Microsoft Access 2003 : 1¥dm3uasiy uax%mﬂug“nmmy,ammﬁ“lmm
@ Microsoft Visual Basic 6 : @m3uai1aludin GUI uazniugussyy

® Ride: Smsuviaun lalsunsuaiyn & dmdululnsnouInsamed
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4.1 MIM¥UAIN Visual Basic a13n350AanNY Serial Port 16
o o 4 a o A & e
Tumshaunugueinsal lfhlasdauuniesneuiunes idznsziry
Jd - = » <2 I A - 3
WBIADYNTY 1130 Communication Port H3% 2 WosAAB COMI tag COM2 Tauaziinnnesn
=§ ' 3 a < 4 é { o ¥ o (IR
Tawosanilamniy Tasorfelisunsy Visual Basic #4i) Component Al dmsuAndasy

d : [ v 4 do’: 12 A
wmﬂmaaamﬂanmwumumgﬂﬂ 4.1

Components

Controls ]Designers | Insertable Objects |

Microsoft Calendar Control 11.0 A m
. Microsoft Chart Control 6.0 {OLEDB) ; 7
v Microsoft Commen Dialog Control 6.0 (SP3) ﬁﬁ & Fone
Microsoft Data Bound List Controls 6,0 >~ gie-- | 28
¥ Microsoft DataGrid Control 6.0 (OLEDB) e %'g
¥ Microsoft Datalist Controls 6.0 {OLEDE)
Microsoft DataRepeater Control 6,0 (OLEDB) s ] [
Microsoft DDS
Microsoft Direct Speech Recognition
Microsoft Direct Text-to-Speech
Microsoft DirectAnimation Media Controls |
Microsoft FlexGrid Control 6.0 {SP3) v Qowse... ]
< 4 [~ selected Items Only

Microsoft Comm Control 6.0
Location:  C:\WINDOWS\system32\MSCOMM32,0CK

I OK I Cancel ‘ Apply ]

§IJ‘?I 4.1 MINY Component Comm Control
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A ¢ A
4.2 Mooty GUI UUABNNIUABT WU

i idnsldaundededldnniige Taeonuun Tusinsudazii 4.3

w Project] - Microsof| Visual Hasic [design] - [Project?, Frm Main {} orm)j Bl
T3 Be Edt Yew Profect Format Debup Run Query Disgram Toos Addins Window Heb > PALIE Y
B-a-BSH [} » S NEREREQAD T 0o 215960 x 11520
x|

1 OE o
N . - 1 Project1 (ITM_Pro
| Contrdl | ) Change_Passwor
A @ ‘ Light 1 Light 2 Light 3 Ugn 4 P | gmx(mxm
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Ve | - Fis | 2WW
B = = oy ‘ A | i iy Modue1 (Mockde
A | | O < >
ay o n e
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EE || sotiee gEENo| ST QU Now| ~ StetTme [N Now| StatTive N Now) win nukoRedran False |
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3o B vewie -] Dusston Mruse [~ Durston Mruts L~ fiam g Man
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: |
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4.3 M398NUUY Login
o @ 1 Y A L4 Y o
smiuludumseenuuuiiieriiunesunson Username 1az Password Y094 19 A9

qin 44

i Project?. - Microsoft Visual Basic [design] - [Project1 - frmiogin (Form)] - .
I3 Pl Edt View Project Format Desbug Run Query Diagram Toos Addns Window Hep =18 %]
B-a-TEFE ® y - MEBEREA amns i snxze

Ea - . L] 3 o

510 4.4 m3venLINET Login

4.4 MIVOAUVVFIUYBYAA I8 Microsoft Access 2003

o 1 Y A A L) ~ e {
dmduduiieadugndoyavesdld dlldnilFouldsunsy dsgili 45

511 4.5 mseenuungmdeyaRIb Microsoft Access 2003
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4.5 M300NUUY RS-232 to RS-485 Converter
daihiiiy ardanns dmunlaslils Tanea Rs-232 Tihilu Rs-485 Asgilin 4.6

51171 4.6 RS-232 to RS-485 Converter

4.6 vesamuqugunsallvih
iy ssauns duiluveialulasaeuInsames Mcs-51 Asgiin 4.7 uaz 37 4.8
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® ApUNAADT N
dmsunaaslisunsu RUNTIME fuaaafiu GUI Tao14 Serial Port Comm1 t1az
Comm2 iluduFouso
® RS-232 to RS-485 Converter
i u/aen 15 Tanoa Rs-232 il Rs-485
® 4-Wires Cable
Usznoudremodyana 2 1@y uaz Iunasite 2 idu
® LED
dmivinesmsiinu Ua de vesgilnsal luilh
® DIP-Switch

o @ o 4
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Fzatures

Compatible with MCS"51 Products

2K Bytes of InSystem Reprogrammable Downloadable Flash Memory
_ &Pl Serial Interface for Program Downloading
— Endurance: 1,000 Write'Erase Cycles

2K Bytes EEPRON
— Endurance: 100,000 Write Erase Cycles

4% to 6Y Operating Range

Fully Static Operation: 0 Hz to 24 MHz

Threedevel Progmm Memory Lock

256 8-bit Internal RAM

32 Programmable 10 Lines

Three 16-bit Tumer Counters

Nine Interrupt Sources

Programmable LART Senal Channel

SPl Serial Interface

Low-pamer Idle and Power-down Modes

Intermupt Recovery from Powerdown

Programmable Watchdog Timer

Dual Data Pointer

Powet.off Flag

Description

The ATAISAZ52 is a low-power. high-perdormance CIOS & bit micreeontioller with BK
bilas of downloadabls Flash progiammeable and erasable 19ad anly memory and 2K
byles of EEPROM. The device is marufactured using Mlmel's high density nervolatile
memory lechnclogy and is compaible with the industry-standaid 80051 inshiuction
sat and pincul. The on-chip downioedable Flash allows the: progiam memey 1o be
epogammed In-Systam thicugh an SP1 seridl ink bcs o by a corventional nonol
alile: memory progiammer. By combining a versatile 8-bit CPU with downloadable
Flash cn a menolithic chip, the Atmel ATROSS257 1 a powariul mierccontrolis which
provides a highly-flexible and cast alleclive solution o many smbeddad conirel
applications

The ATRESAZ2 provides the fallowing stardlard atures: 9K bytes of downloadabls
Flash, 2K byles of FEEPROM, 256 btes of RAM, 22 1'0 Ines, progammable watchdog
times, two dala pointers, thiee 16-bil imes'counters, a si-vedar two- kel interrupt
archikchure, a ull dupkex serial port, on-chip osallate, and ckck crcuiiry: Inaddhten
the ATHOS8752 15 desionad with statie logie fey op=ration down o zem raquency and
supper s hwo softwars seleclable powss saving mdes The ldle Mode siops the CPLY
while allowing the RAM, limerccunters, sarial porl. and inferupd sysiam 163 conline
fundicning. The Prossrdoan mods saves the RAM contents hnl freares the oscillatar,
disabling all other chip functicns until the nexd axtermal iterrupt of hadware @sal

The desaricadable Flash ¢an be changsd a single byte at a time and 15 aeessibks
through the SPI sarialinterface. HoMing RESET actve Toroes the SPLbis into a sena
programining interface and allows the prooram ey to b writen 3 or read from
unless lock bils have bean activated

— N
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Pin Configurations

pOIP

AanonoonAnonnnonnnnn

Pin Description

vCcC
GHD

Port @

Port 1

.

&

AT89S8252

TOFP
I
P
l—
o =
—_— '——_
ki J
]
)
|1
PLCC
] IR
IS ‘B
" B
2
X
B
B
b B et
P i p
‘ 1
B
' l e
Supply wltage.
Ground

Port s an & bit open drain bi-didiisctional 1O pert. As an oulput port, each pin can
sink aight TTL inputs. When 15 are aritkn to port O pirs the pns can be used as high
impedance ingals

Port 0 ¢an also be eonfiguied 1o be the mulliplexsd kw-ordes address/data bus during
accessas lo exdemal piogiam and data memory. Inthis mode, PO has inkrnal pull-ups.

Porl 0 also receives the code byles during Flash programiming and outputs the code
bylas during program venfication External pull-ups are racquired during prodiam
weplication

Pert 1 s an 8-bil bidirecional KO post with internal pull-ups. The Port 1 culput bullers
can sink/scurce four TTL inputs. When 1s aie wrillen ¥ Port 1 pins, they e pulled hich
by the intarmal pull-ups and can be used as inprts. As inpuls, Port 1 pins that &e axky-
nally baing pulled low will scurce cunent {1, § becauss of the internal pull-ups.
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Port 2

Port 3

4

E—

Some Port 1 pins provide additional functions. P1.0 and P1.1 can be configured to be
the timericounter 2 external count input {P1.0/T2) and the timericounter 2 trigaer input
(P1ATZEX), respectively.

Furthermore, P1.4, P1.5, P1.6, and P1.7 can be confiqured as the SPI slave port select,
data inputioutput and shift clock input/output pins as shown in the fllewing table.

Port Pin Alternate Functions

P1.0 T2 {extemal count input to Timer/Counter 2), clock-out

P11 T2EX (Timer/Counter 2 captura/reload trigger and direction control}
P14 SS (Slave port select input)

P15 MOSI (Master dala output, slave data input pin for SPI channel)
P16 MISO (Master data input, slave data output pin for SPI channel)
PY7 SCK (Master clock output, slave clock input pin for SPI channel)

Port 1 also receives the low-arder address bytes Auring Flash programming and
verification.

Port 2 is an &-bit bi-directional VO port with internal pull-ups. The Port 2 output buffers
can sink/soures four TTL inputs, When 1s are written to Port 2 pins. they are pulled high
b the internal pull-ups and can be used as inputs. As inputs, Port 2 pins that are exter-
nally being pulled low will source curent il ) because of the internal pull-ups.

Port 2 emits the high-orler address biyte during fetches from external program memory
and during accesses to external data memary that use 16-bit addresses (MOVX @
DIETRY. I this application, Port 2 uses strong internal pull-ups when emitting 1s. During
Aceesess 1 extemal data memory that use 8-bit addresses | MOVX @ Rl Port 2 emits
the contents of the P2 Special Function Reqister.

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

Port 3 is an &-bit bi-directional 110 port with internal pull-ups. The Port 3 output buffers
san sink/souree four TTE inputs. When 1s are written to Port 3 pins. they are pulled high
by the internal pull-ups and can be used as inputs, As inputs, Port 3 pins that are exter-
nally being pulled low will source cument (1) becanse of the pull-ups.

Port 3 receives some oontrol sianals for Flash proaramming and verification.

in the following table,

TR T e A S R R T S B S E AR
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RST

ALE/PROG

EA/VPP

XTAL1

XTAL2

Port Pin Alternate Functions

P20 RXD (serial input port)

Pai TXD (seral output port)

P3.2 THTO (external interrupt 0)

P33 TNTT (axternal interupt 1)

P24 TO (timer O external input)

P25 T1 (timer 1 extarnal input)

P26 WR iextemnal data memory writa sirobe)
pPa7 RD iexternal data memory read strobe)

Resetinput. A high on this pin for two machine cycles while the oscillator is running
resels the device.

during
31 curing

Address Tateh Enable is an ootput pulse for latching the Jow byte of the ad
o torexternal memory. This pin is also the program pulse input iPF
Flash programming.

In normal operation, ALE is emitled at a constant mateof 16 the oscillator frequency and
may be used fer extemal timing or clacking purposes. Note, however, that one ALE
pulse is skipped during sach access to extemal data memory.

If desirad. ALE apemtion can be disabled by setting Lit 1 of SFR loeation 2EH. With the
bit set, ALE is active only during a MOVX or MOVC instruction, Otherwise, the pin is
weakly pullsd high. Setting the ALE _disable bit has no effect if the microcontroller is in
external execution made,

Proaram Stor Enable is the read strobe o extemal proaram memory.

When the ATEESE2562 is execuling cod= from extemal proaram memory, PSEM is acti-
vatad twice =ach machine eyele, except that two PR activations are skipped during
cach aoeess to external data memory,

External Access Enable. EA must be strapped to GND in order ta enable the device to
feteh code from extenal proaram memory locations starting at D00H up to FFFFH.
Note, however, that if lack bit 1is programmed, TR will be internally latched onreset,

T should be strapped to Yo forinternal program execttions. This pin also receives the
12-volt proaramiming enable volage V..) durina Flash proaramming when 12-volt pro-
gramming is selectesl.

Input tathe inverting oscillator amplifier and inputto the internal clock operating circuit.

Output from the inverting oscillator amplifier.

R T A R R PG S L R ﬂ 5
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Special Function

E_

A map of the on-chip memory area called the Special Function Register (SFR) space is
hvin Table 1.

Registers oh
Note that not all of the addresses are ocoupied, and unoocupied addresses may not b
implemented on the chip, Read accesses 1o these addresses will in general return ran-
dom data, and write accesses will have an indaterminate effect.
User softwars should not write 1s o these unlisted locations, since they may be used in
future products to invoke new features. In that case, the reset or inactive values of the
new bits will always be 0.
Timer 2 Registers Control and status bits are contained in registers T2CON ishown in
Table 21 and T2MOD (shown in Table 9 for Timer 2. The re ister pair iRCAPZH.
RCAPZL) are the Capture/Reload reaisters for Timer 2 in 16-bit capture mode or 16-hit
autc-reload mode.
Table 1. AT89S8252 SFR Map and Reset Values
oFen OFFH
oFoH #7H
oEsH OEFH
3 ACC
OFOH 000 oE™
- o0k
opad H
PSW SPCR :
D000 DOIXX oD
— T2C0N T2MOD RCAP2L RCAFZH Tz TH2 ocF
i D000 000000 D00 DOOOHO0 COOON00 00000 H
6CoH 0CTH
» .
oBsH b Boood OBFH
= P3 «
oRoH | B oB™H
[ SPSR
v X000 COXEXKXX DARN
. P2
Ll 1111 wal
SBUF .
aal o T aFH
- 3] WMGON 2
o 111111 wy
TCON ™Mon m Ho
esH QOO0 COUODD00 0000 COOO00m BFH
_ PO oPi DPoH DRl o SFOR ool o
) 1M OO0 QU000 QOO0 OURON000 KXXXXXAX OXXX 0000
6 AT HOGE S e s e e e S S S R A
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Table 2. T2CON — TimerCounter 2 Control Reaqister

T2CON Addrass = 0C8H Reset Value = 0000 DO0OB
Bit Addressable

TF2 EXF2 RCLK TCLK EXENZ TR2 cT2 CPRIZ
Bit 7 6 5 4 3 2 1 0
Symbeol Function
TF2 Timer 2 overflow flag set by a Timer 2 overflov and must be deared by software. TF2 will not be sat when either

RCLK=10or TCLK = 1.

EXF2 Timer 2 external flag set when either a capture or reload is caused by a negative transition on T2EX and EXEN2 = 1.
when Timer 2 interrupt is enabled, EXF2 = 1 will cause the CPU to vector to the Timer 2 interrupt routine. E XF2 must be
cleared by software. EXF2 does not cause an in terrupt in up/dcwn counter mode (DCEN = 1)

RCLK Racaive clock enable, When set, cayses the sarial port to use Timer 2 averflow pulses for its receive clock in sefial port
Modes 1 and 3. RCLK = 0 causas Timer 1 cvadiows o ba used for the receive clock.

TCLK Transmit clock enable. When sal, causes the serial port lousa Timer 2 everflaw pulsas for its transmit clock in serial port
Modes 1and 2. TCLK = 0 causas Timer 1 overflovs 1o be used for the transimit clock.

EXEN2 Timer 2 external enable. When sat, allows a captura or reload lo occur as aresultof a nagative transition on T2EXif
Timar 2 is not being used ta clack the serial port, EXENZ = 0 causes Timer 2 toignore avents at T2EX.

TRZ2 StartStop contrcl for Timer 2. TR2 = 1 slarts the timer.

cz Timer or counter select for Timer 2. CITZ =0 for timer function. C/TZ = 1 for extarnal event counter | falling edge
triggered).

CPMIZ | caplure/Reload select, CPATY = 1 causas caplures to cocur on pegativa transitions at TZEX if EXEN2Z = 1. CPRTZ=0

causes aulcmatic reloads to occur when Timer 2 averfiows of negative transitions occur at T2EX when EXENZ = 1. When
gither RCLK or TCLK = 1. this bitis ignorad and the timer is forced 10 auto-reload on Timar 2 ovarflow.

—E

ANF-MICRO- 11903

42



43

E—

Watchdog and Memory Control Register The WMCON redister contains control bits for the Watchdog Timer (shown in
Table 3). The EEMEN and EEMWE bits are used to select the 2K bytes on-chip EEPROM. and to enable byte-write, The
DPS bit selects one of two DPTR registers awailable.

Table 3. WCON—Watchdag and Memory Control Register

WHCON Address = 96H Reset Value = 0000 00108
PS2 PS1 PSSO EEMWE EEMEN DPS WDTRST WOTEN

Bit 7 6 5 4 3 2 1 0

Symbol Function

pPs2 Prascaler Bits for the Watchdog Timer. When all thraa bits areset (o 07, the walchdog fimer has a nominal period of

Ps1 16 ms. When all three bits ara 821 1o 17, the nominal period is 2048 ms.

PSO

EEMWE EEPROM Data Memory Wiite Enable Bit. Sat this bit to *1° before inifiating byte wrile to on-chip EEPROM with the
MOVX instruction. User softwara should set this bit ta *0” after EEPROM write is completed.

EEMEN Intemal EEPROM Access Enable. Whan EEMEN = 1. the MOV X inslruction with DPTR will access on-chip EEPROM
instead of external data memcry. When EEREN = 0, MOVX with DPTR accesses external data mamory.

DPS Data Pointer Ragister Select. DPS = 0 selects the first bank of Data Peinter Redister, DPO, and DPS = 1 salects the
second bank, DP1

WOTRST | Walchdog Timer Reset and EEPROM Ready/Busy Flag. Each time this bit is set to =17 by usar softwara, a pulse is

ROV/EEY | generated lo resalthe watchdog imer. The WDTRST hit is then automafically reset to “0” in the next instruction cycle.
The WIDTRST bit is Writ-Only. This bit also serves as the RDY/BSY flag in a Read-Only made during EEPROM write.
ROYESY = 1 means that the EEPROM is ready to ba programmad. While programming operations are being exacutad,
the RDY/ISY bit equals 0" and is automatically eset to 1™ when programming is completad.

WDTEN Waltchdog Timer Enable Bit. WDTEM =1 anables the watchdog imer and WDTEN =0 disables the watchdog timer.

8 /A T8O'S 5252 00000000
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UART

Serial Peripheral
Interface

m—

The UART in the ATB9S8252 operates the same way as the UART in the AT82C51 and
ATR9CE2. For further information on the UART operation, refer to the Atmel web site

(http:iwww atmel.com). From the home page. select “Products”, then “Microcontrollers,
then “2051-Architecturs”, Click on “Documentation”, then on “Other Documents™. Open
the document “ATE9 Seres Hardware Description”.

8252 SPI features include the following:
«  Full-Duplex, 3-Wire Synchronous Data Transfer

devices. The ATAG

«  Master or Slave Operation

« 1.5 MHz Eit Freguency (max.)

«  LSB First or MSE First Data Transfer

«  Four Programmable Bit Rates

« End of Transmission Interrupt Flag

< Write Collision Flag Protection

< Wakeup from ldls Mode (Slave Mocks Only)

The intercennedtinn between master and slave OPUs with SPIis shown in the following
fiqure. The SCK pin is the clock output in the master mode but is the clock input in the
clave mode. Writing to the SP data register of the master CPL stants the SPI clock gen-
arator. and the data wiitten shifts cut of the MOSIpin and into the MOSI pin of the slave
CPL), After shifting one byte, the SPIclock generator stops, setting the end of transmis-
sion flag (SPIEY. 1 both the SPinterrupt anable bit (SPIE ) and the serial port interupt
cnable bit (ESY are set, an interrupt is requested.

The Slave Sakectinput, TSP1.4, is set low 1o select an individual SPI device as a slave.
when S5/P1.4 is set high, the SPI portis deactivated and the MOSEP1.5 pin can be
usedd as an input.

There are four combinations of SCK phas= and polarity with respeet to serial data,
which ar= determined by contral bits GPHA and CPOL. The SPldata transfer formats
ares shown in Figure 8 and Figure 9,

Figure 7. SPlMaster-slave Interconnaction

MSB MASTER  LSB

» MGV MSB  SLAVE  LSB

w—-rs-an SHIFT REGlSTE!‘F JIHBIT SHIFT REGISTEi“*\

MOSI MOS!

P

SPI

CLOCK GENERATOR

1 AT89S8252

_ SCK - SCK;
=T ¥
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Table 10. Interrupt Enable (IE) Register
(MSBHLSE)
[ Ea ET2 s | EM EX1 E0 | Exo0 |

Enable Bit = 1 enablas the interrupl.
Enable Bit = 0 disables the intzrrupl.

45

Symbol Position Function
EA IE.7 Disables all interrupts. If EA = 0, no interruptis acknovdedged. IfEA = 1, @ach interrupt
sourca is individually enabled or disabled by setling or clearing its enable bit.
- IE.& Reservad.
ET2 IE.5 Timer 2 interrupt enable bil.
ES IE.4 SPI and LART interrupt enable bit
ET1 IE.3 Timar 1 intemupt anakle bit.
EX1 \E.2 External interupt 1 enable bit.
ETO {|=%] Timer 0 intarrupt @nabie bit.
EX0 IE.O External interrupt 0 enable bil.

Usar software sheuld nevar wiitz 1s 1o unimplemented bits, becausa thay may be used in fulure ATEO products.

Figure 10, Interrupt Sources

»  AT89S8252

#
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Absolute Maximum Ratings*

Operating Temperature ...

Maximum Operating Yollage ...

Storage Temperaturg ... B5°C 10 +150°C

Voltage cn Ay Pin
with Respect to Ground ... 1.0V to +7.0V

DC OULPUL CUTENL. ..o 15.0 mA

55 Clo+125°C

*NOTICE:

reliability.

DC Characteristics
The values shown in this table are valid for T,

A0°C o 85°C and Yoo =5.0Y % 20%, unless otherwise noted.

Stresses beyond those listad under ‘Absolute
Maximum Ratings” may cause permanent dam-
age lothe devica. Thisis a siress rating only and
functional operation of the device at these or any
other condilions beyond those indicated in the
operational sactions of this specification is not
implied. Exposure to absclule maximum rating
conditions for extended periods may affect device

Maximum oy per port pin: 10 mA

Symbel Parameter Condition Min Max Units
v, Input Low-voltage (Exospl EE) 0.5 0.2V, -01 v
Vi Input Low-voltags (EX) 0.5 0.2 Ve -02 v
Vi Input High-voltage (Exospt XTAL1, RST) 0.2 Vo +0.9 Vee + 0.5 v
A4 Input High-woltage (XTAL1, RST) 0.7V, Veg + 0.5 v
Vv, Oulput Low-voltage ' I, =16mA 0.5 v
(Ports 1,2.3)
V. Oulpul Low-vollage & lo =32 mA 0.5 v
(Pert 0, ALE, PSENY
Vv, Quipul High-wltage 1o = -80pA, Vo = V2 10% 24 v
s 1) AL TSN lo = 2508 075 Ve v
ley = -100A 0.9Vcg A
V, Oulput High-wltage loyy =-BOOpA, V-2 = 5V +10% 24 v
{Pert 0 in External Bus Mods) Iy, = -300 uA 0.75 v v
foy = -80 0 09V v
| Logical O Input Current { Ports 123 V= 045V -50 uA
I, Lagical 1to @ Transition Cursnt {Ports 1,2.3) V, 2V, V. =5V £10% -B50 us
| Input Laakage Currenl 045 <V, <V 10 uA
(Port 0,FR)
RRST Reset Pull-down Resistor %0 a0 K
C Pin Capacitance Test Freq. = 1MHz. T, = 26°C 10 pF
! Power Supply Currant Aclive Mode, 12 MHz 25 mA
Idle Mode, 12 MHz 8.5 mA
Power-down Mode Vg =6V 100 uA
V=2 40 ud
Notes. 1. Under sleady siate (non-ransient) conditions, 1oy musTBe exiemally imiled as follovss:

Maximum I per 8-bit port: Port 0: 26 mA; Ports 1. 2, 3:15mA

Maximum total |, for all cutput pins: 71 mA

If I, exceeds the test condition, Wy may excead the related specification. Pins are not guaranteed to sink current graater

than the listad test conditions.

2. Minimum V_. for Power-down is 2V

r—

N F-MICRO-1103

AN



47

M—

40P6 — PDIP
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Notes: 1. This package conforms to JEDEC refefence MS-011., Variation AC.

2. Dimensicns D and E1 do notinclude meld Flash or Protrusion.
Mcld Flash ar Protrusion shall not excesd 0.25 mm(2.0107)

REREE
4
sty SR 3

COMMON DIMENSIONS
iUnil of Measure = mm)

SYMBOL| MIN NOM MAX | NOTE
A - £ 4.826
Al Q.221 - -
D 62.070 = 52,578 | Note 2
R 15.240 ~ 15.275
E1 13462 - 12.970 | Nots 2
B 0.2% - 0.550
B1 1.041 - 1.651
L 2.048 =~ 3.568
C 0.203 - 0.381
B 15494 - 17.526
e 2540 TYP
0928101

TITLE

SanJose, CA 95131 | yniine Package PDIP)

n 2325 Orchard Parkway | 4op6 40.1ead (0.600%15.24 mm Wide) Plastic Dual

DRAWING NC. |REV.

40P6 B

40
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+5V-Powered, Multichannel RS-232

General Description

Drivers/Receivers

Features

MAX220-MAX i ; Superior to Bipolar
i o + Operate from Single +3V Power Supply
; (+5V and +12V—MAXZ31/MA X226)
o : R + Low-Pawer Raceive Mode in Shutdown
A ~ ™ {MAX223 MAK242)
A oae T s .
S The M 4 Meat All EIATTIA-232E and V.28 Specifications
MA K2A5 MAX 2 A5MAKE A i + Multiple Diivars and Receivars
i Jararecor 1 h 4 3-State Driver and Receiver Cutputs
Ly HiLo ! -THE # Dpan-Line Detection (MAXZA2)
Applications Ordering information
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Maxim infegrated Products 1

For free sampies & the iatest literature: htp:/www. maxim-ic.com. or phone 1-300-998-8800.
For smaii orders, phone 408-737-7600 ext. 3468.
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+5V-Powered, Multichannel RS-232
Drivers/Receivers
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SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS
SLLS1018 — JULY 1080 - REVSED JUNE 10

& Bidirectional Transceivers

® Moot or Exceed the Requiremants of ANSI
Standards TIAEIA-422-B and TIAEIA-485-A
and ITU Recommendations V.11 and X.27

& Designad for Multipoint Transmission on
Long Bus Linas in Noisy Environments

& 3-State Driver and Receiver Outputs

® Individual Driver and Receiver Enablzs

® Wide Positive and Negative Input®Cutput
Bus Voltage Ranges

® Diiver Output Capability . .. 60 mA Max

Thermal Shutdown Protection
Diiver Positive and Negative Current

Limiting
® Rocoiver Inputimpedance ... 12 ko Min
® Roceiver Input Sensitivity ... £200mV
® Rocoiver Input Hysteresis . .. 50 mV Typ
® Operate From Single 5V Supply

description

The SN&5176B and SN75176B differantial bus t
hidirectional data communication on multipoint
transmission lines and meet ANSI Standards TIA!

Vo1 and X.27.

The SNE5176B and SN75176B combine a 3-stala differential line drivar and a differential input line receiver,
bath of which operate froma single 5-¥ power supply. The driver and receiver have active-high and active-low

cnables, respectively. that can be
differential cutputs and the recaivar

D OR P PACKAGE
(TOP VIEW)

ransceivers are monolithic integrated circuits designed for
bus transmission lines. They are desianed for balanced
EIA-422-B and TIAEIA-485-A and |TU Recommendations

onnacted together extemally to funclion as a direction control. The driver
differentialinputs are connectadintamally to form diffarential inputioutput

(10} bus ports that are designed to offer minimum loading to the buswhen the driver is disabled or Voo =0.

Thesa pofts feature wida pos

party-line applications.

The driveris designadforup to6
limiting and tharmal shutdown for protaction

itive and nagative common-maode voltage ranges, making the device suitable for

0 maofsinkor source cument. The driverfaatures positive and negative current
from line-fault conditions. Thermal shutdown is designed to ocour

at ajunction temperature of approximately 150-C. The receiver faaturas a minimum input impedanca of 12k

an input sensitivity of £ 200 mY, a
The SHNG5176B and SN75

nd a typical input hysteresis of 50 mv.
1768 can be used in transmission-line applications employing the SN75172 and

SN75174 quadruple differential lin drivers and aN75173 and SH75175 quadruple differantial line recaivars.

The SNE5176B is characterized for operation from —40°C to 105°C and the SN75176B is characterized for
operation from 0°C to 70°C.

A\

Fleass be aware hal an imporiant nolios conceming a
Texas Instiments semiooreucdon produds and disdarmens

sallabiiity, slandard wamanty, and use In crilical applicalions o
theredo appears al the arel of Ihis dda shad
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e QI TEXAS

stanbad vanian
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SN65176B, SN75176B

DIFFERENTIAL BUS TRANSCEIVERS

JULY 19065 REVISED JUNE 1950

logic sy

0
L=

1 This symbol Is N accorancs wih ANSUIEEE Sid 91-1944
and IEC Putiicabné 1712

bolT

Function Tables

DRIVE R
IHPUT ENARLE | OUTPUTS
D DE A B
H H H 1
1 H 1 H
X . ; 7
RECEIVER
DIFFERENTIAL INPUTS | ENABLE | OUTPUT
A-p jad R
=02 L H
0.2V <Wip <02V 1 7
Vips =9.2% 1 1
X H z
Open |

H = gy kel | = 1o level, 7 = nosleminge
X = Irrekwvant, Z = high mpadance (om

—L N1
J_h;n,:
1 oyt iy
-l o :
1 ‘ 4
—ajv: T

w

logic diagram {positive logic)

Bus

Woibrs

A3 & DALLAS, TEXAS TEISS




SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

SLLS101B - JULY 1985 — REVISED JUNE 1929

VoH - High-Level Output Voltage -V

TYPICAL CHARACTERISTICS

DRIVER DRIVER
HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL CUTPUT VOLTAGE

Vs Vs
HIGH-LEVEL QUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT

VA:*l=.V ’ V‘:-.:=IEV
Ta=25C = 45 ~Ta=25C
S
. 4
g/ 35
b 5/ /
o A l
& 2
2
__, 2
k3
3 W 7
\ "]
= !
£
0.5
220 - -4) =60 ) -80 =100 -120 4 0 n 49 60 &0 1060 120
Iy — High-Level Output Current — mA IoL - Low-Level Output Currant — mA
Figure 8 Figure 9

DRIVER
DIFFERENTIAL CUTPUT VOLTAGE
Vs
QUTPUT CURRENT

1 1
Voo =5V
25 TA=Z5C
~
2 \
25 \\-1(
-

\p - Differential Dutput Veltage -V

\
\

O 10 20 30 40 50 &0 70 80 90 100
Ig - Output Current — mA

Figure 10

‘vm
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SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

SLLS101B - JULY 1985 — REVISED JUNE 1999
PARAMETER MEASUREMENT INFORMATION

1.5V St
1.5y —©
= CL=15pF
(see Note A)
Generator =

AAA
%]
=3
=3
-

{see Note B)

TEST CIRCUIT
_____ 3V 3V
nput 0 N 15V 15V
S1to 1.5V '
2 S1to-1.5\
| oV gg g en , 0V S2Closed
tpzH = - > $3 Open

' VoH
Output 1.5V \ ] —_—— 45V
et ) 15V

VoL
v 3
SttwlsV S1to-15V
Input 15V $2 Closed $2 Closed
| S3 Closed $3 Closed
| oV ov

tpHz ——¥
|
55V \

VoH | ——— 13V
Output ¥ Output 0.5V
13V VoL
VOLTAGE WAVEFORMS
NOTES: A. Cp includes probe and jig capacitanee.

B. Theinputpt -~i:‘supp|lanll-;.'.lvl»nor.nl--rh.nuilmllnnl--llu-:.‘ilnvlLuzn-lr»ri:;Ih:&:l"ki':-,1HH/. 50% duty cvcle, lp= 6 ns, lf= £ ns,

7 50Q
Lo =908

Figure 7. Receiver Test Circuit and Voltage Waveforms

RIoas
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SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

SLLS101B - JULY 1985 — REVISED JUNE 1969

Jutput Voltage -V

VoH - High-Level (

TYPICAL CHARACTERISTICS

DRIVER DRIVER
HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL CUTPUT VOLTAGE

vs vs
HIGH-LEVEL CUTPUT CURRENT LOW-LEVEL CUTPUT CURRENT

VCC': 5V V.:.:=|$
Ta=25C 7 45 [~Ta=25C
-
’ 4
] = I
— 5 3 ’
=y
_— ‘3 r
s (¥
ot /
—ll F-
= |
£
0.5
=20 ..-40. =60 - -80 =100 -120 y 0 0 49 &0 €0 1060 120
Ioy - High-Level Output Currant — mA Iop - Low-Level Output Current - mA
Figure 8 Figure 9

DRIVER
DIFFERENTIAL QUTPUT VOLTAGE
Vs
QUTPUT CURRENT

4 U ok
icc =5V

= s Ig Ta=250

2 ™.

s 3

= ’ B

3 ™

s 245

(=) ” \

= 2

€

& 1.5

£

a

| 1

o

- \
]

O 10 20 30 40 50 €0 7O 80 90 100
Ip = Output Current - mA

Figure 10

Q'nzms
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