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ABSTRACT
This thesis presents a design and development of the Access Control System. The
system comprises of two units, server module and terminal module connected in bus-wired system.
The server is a centralized host that hooks maximum up to 32 terminals via RS-485. The terminal is
the interface part of the system that starts the operation of multilevel security when a magnetic card
is slid the Personal Identity Number (PIN) is sent to server. If authorization is correct, PIN number
and access time are registered. The protocal used as the rule of data communication in this specific
system is based on the HDLC (High-level Data Link Control) Protocal. And the microcontroller MCS-

51 family is selected to be the processor units of both server and terminal modules by the feature of

an enhanced serial port for multi-processor communications.
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ANT90 2.1 uamssviadeyasaiaadmiuuniaiaes

D b4 b3 b2 b1 94
Tmn 3

1 0 0 0 0 0

0 0 0 0 1 1

0 0 0 1 0 2

1 0 0 1 1 3
0 0 1 0 0 4

1 0 1 0 1 5

1 0 | 1 0 6
0 0 1 1 1 7
0 1 0 0 0 8
1 1 0 0 1 9
1 1 0 1 0 A
0 1 0 1 1 B1
1 1 1 0 0 A
0 1 1 0 1 B2
0 1 1 1 0 A
1 1 1 1 1 B3

INA1PNA 2.1

A dhsumbeasdydnsainifianiclusruuaniqunieanfaunf
B1 udaydnwainisGusuaesdeya (start sentinel)
B2 \udaydnwnisiauendeys (separator)

B3 .udnyanwainisdugaresdays (stop sentinel)
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% al o 2 < o @ -
2.1.3 E'Ll Llﬂﬂﬂﬂﬂ‘l"aﬂdawuu“ﬂ’LuLLﬂiﬂﬂﬂ'ﬂQUuﬂﬂ?LLNL“@ﬂ

'
2 =

Fayaiiuiinluuniaiaesuuinsusivan ATM aessunaswadizdia - lufigl

wuudegii 2.2

SYN

B1 | Yaua | B2 |daua B2 | daua | B3 | LRC | SYN

SYN : Synchronization characters

LRC:

Longitudinal redundancy check

o &

717 2.2 uamaguvuaeadeyaiithuiinluunianasauuinsuaiman

2.1.4 MeaIUTayaNUATUNUAN

nsanudayaandasulngn  annsonnlélasiunuwimandudaiuie

4a9FaMTRTIMAN  waiInIsaTRsulmdn Lo LA NIARBUTI At AT T9

9 al ar ' 3/ o [l < L
@zmmu‘[ﬂﬂmm?msunwmummﬂmmumuumﬂﬂﬂgum

U7 2.3 uanssiaguinsudingn
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— ———— T ATWCREETIR T WW & Te e

Pin Symbol Description o] d1e
1 TD2 TRACK DATA ouT tima
2 TC2 TRACK CLOCK ouT XN
3 - - -

4 - - - -
5 cp CARD PRECENT ouT &
6 vee 5V SUPPLY IN e
7 GND SIGNAL GROUND - ‘a0
8 - - - -
g - - - -

Faguiinsusdlindinasiinisanenguandryayingthudes 1SO ive R ladnyano

wiRn&viunisa wasdryynodayasnagiii 2.4

L Sygnuteys

Y

Frygnougtlvtien 1ISO [' Aupeguen
—L Hyanm ISO dygnoadm

J

717 2.4 uamununINTIBINRTENTRsWImAN TS g TR L man

o 2 Y  a <t
nsue gy nideyasenanduinnfnilaa livannishnanguandoyyiod

1SO arxnsoRarsaldangaaudtyeyros Auanslugiin 2.5

DIF. PULSE ﬂ | n n [-L M ﬂ ﬂ M ﬂ ﬂ
i 5% | :
e e e Bl
DATA v i v v v : .
I e B 1]
[s] Q 1 1 0 1 o
SYN. SYN. b o2 o3 PR "

7171 2.5 uanagUaRudtyynseed ISO Pulse NQNANaAGLAN
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v

qnglft 2.5 msuandyyndeyaeanaindyunglmaay (1S0) liiuas
pasasannendudaresdnyainignaes 1SO Tutae Standard Time widalal drdinnsnduda

axdtynyniglivaen IS0 uansdndeysiidmeasdnidu 17 uszdrldfinisndudaaes

dyaunugtwden 15O wasdndayaiidnisednidly “0” laeiiA1 Standard Time iAn
Uszanns 75% A aedauiaan 1 In inerzuariumnzandusiaguinsuimdnuuuildnng
gatiuiagunsfapnaianed druduindiliannsiuenganaziidynyindeys uas

' 24

& U wmuﬁﬁm ﬂﬁ‘lﬂﬁ‘ljﬂ’]?’ﬂ’]u‘ﬂ’ﬂuﬂ Tmmwm iy ﬂl@U‘H’]ﬂiﬂlﬂﬂﬂﬂJﬂJ’]mu’]ﬁﬂ'] ‘LI‘VI‘II'E]JJ'&QNQ"

H
=

nfuaeaniudtynyindayanauls
v 13 s ' [~
2.1.5 29asautayainsusiianingldaw MC 54910 P

MC 54910 P iwinlegnldlunsgnainsudmanuuugatinsdosiialaeianiy

Feagnielushdutinsuiman

MC 54910 P Ve

3 1
R3 el 2 R4
4 15 Ej
C1 R2 : A O "
L‘f:}—— . 13T
, 11 —GTR
T R1 7 10
8
A 9 —<SCLX >
N

317 2.6 wanaeasduinsudndniag 14dw MC 54910 P

doyyrouevinnil 3 Aryans Mun AyaouuaasnisBusuaasnisgaing

(STR) , feyeyroudonn (DATA) uagdryryrasniin (CLK) visadtyunas Standard Time
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U7 2.7 uanedyyrnueninmaas MC 54910 P

sUwuvsasdeyauuimsudmanty ansonuazaseaseuld desiansily

k74

faya 1 6 avtlsznavshaiindayauuy BCD A1uaw 4 v uaztvwidsen 1 v launsaaay
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o o
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T W CIARY DR AmTERBmTT

GhEmm e TR R memwmeme m

(30]{42] -—>
ASCII

wasngne

[08]

taugau 16 (Hex)

—_—

14

[00001011]

taugudal (Binary)

9 5 Inang

=  B1

s W [ <
wmagammm‘lmminwﬂm

F19797 2.2 ugnssiaeenedayarnRsusinanIeIauIAINgUNN

T o e T T oW RO CWRSYT W RTRR

A1ou ASCII Hex Binary sadayadaarluunafiaas
1 [30](42] [0B] [00001011] B1 (5%)
2 (31](30] (10] [00010000] 0
3 (31](30] [10] [00010000] 0
4 (311[30] [10] [00010000] 0
5 [31](30] (10] [00010000] 0
6 (31](30] [10] (00010000] 0
7 [30](32] [02] [00000010] 2
8 (30](31] [01] [00000001] 1
9 (31](36] [16] (00010110] 6
10 (30](31] [01] [00000001] 1
11 [30](31] [01] [00000001] 1

12 [31](36] [16] [00010110] 6
13 (31](33] [13] [00010011] 3
14 [30](32] [02] {00000010] 2
15 [31](35] [15] [00010101] 5
16 (30](31] (01] [00000001] 1
17 (30](34] [04] (00000100] 4
18 [30](31] [01] [00000001] 1
19 [30](31] [01] [00000001] 1
20 [301[32] [02] [00000010] 2
21 [30][44] [0D] [00001101] B2 (siauen)
22 (30](31] [01] (00000001] 1
23 [30](32] [02] [00000010] 2
24 [31](39] (19] [00011001] 9
25 [31](39] [19] [00011001] 9
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A1e WA 2.2 uadassinatindayaaininsusiivdnaessuniasngammn (sa)

AR ASCII Hex Binary sWadayafaarluuniaiiaas
26 (313(30] [10] [00010000] 0
27 [31](30] [10] [00010000] 0
28 [311(30] (10] [00010000] 0
29 (30](31] [01] [00000001] 1
30 (31](33] (13] [00010011] 3
31 [311(33] [13] (00010011] 3
32 (31](33] (13] (00010011] 3
33 [31](46] [1F] [00011111] B3 (au)
34 (30]38] [08] [00001000] 8
35 (311(30] [10] [00010000] 0
36 (31](30] (10] [00010000] 0
37 [31](30] [10] (00010000] 0
38 [313(30] [10] (00010000] 0
39 (31](30] (10] [00010000] 0
40 (311(30] (10] [00010000] 0
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AN919% 2.3 uasssaatteyaantinsulmdnaessunasinandiad

A6 ASCIH Hex Binary svadayadaauluunianans
1 [30](42] (08] (00001011] B1 (&)
2 [31][30] [10] [00010000] 0
3 [31][30] [10] [00010000] © 0
4 [30][31) [01] [00000001] 1
5 (301[34] [04] [00000100] 4
6 (30](38] [08] [00001000] 8
7 [30](32] [02] [00000010] 2
8 [31][30] (101 [00010000] 0
9 [311[30] [10] [00010000] 0
10 (30](32] [02) [00000010] 2
11 [311[36] [16] [00010110] 6
12 [31](35] [15] [00010101] 5
13 [30][32] [02] {00000010] 2
14 (31][39] [19] {00011001) 9
15 [30](37] [07] [00000111] v
16 [301[38] [08] [00001000] 8
17 [31][39] [19] [00011001] 9
18 [301[44] [0D] [00001101] B2 (fausin)
19 (30](31] [01] [00000001] 1
20 [301(32] [02] [00000010] 2
21 (311(39) [19] [00011001] 9
22 [31](39] [19] [00011001] 9
23 [30](44] [0D] [00001101] B2 (Fuen)
24 [30][32] [02] [00000010] 2
25 [301(37] [07] [00000111] 7
26 [30][34] [04] [00000100] 4
27 [31][39] [19] [00011001] 9
28 [31](39] [19] [00011001] 9
29 (31][30] [10] [00010000] 0
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AN919% 2.3 uasssiatinadayaaintinsusimineesunasnandised (sie)

A9V ASCII Hex Binary sintayasiarluuniaiiaa

30 [31](30] [10] [00010000] 0

31 [30](38] [08] [00001000] "8

32 [30](38] [08] [00001000] 8

33 [30][44] (0D] [00001101] B2 (fugen)
34 [30](31) [01] [00000001] 1

35 [31](30] [10] [00010000] "0

36 [31][30] [10] [00010000] 0

37 [313(30] [10] [00010000] 0

38 [31](30] [10] [00010000] 0

39 [31](46] [1F] [00011111] B3 (av)
40 [31][39] [19] [00011001] 9

1
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fayaluusazdadiu (10940) T sluuuiwiuauniosa Auiudssiiufanindayan 40

2/ o b o & } 4 2/ al ¥
fayaunlflunstiunnlugnudeya , nsiu - dediaya , mafumdaya , nasuRauifeudaya
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2.2 nﬂiﬁﬂaﬁsi@gaLmu@qnsﬂmﬂ'l.'ﬁ'ué’nmwm Multiprocessor Communications
ulaseauinsained MCS-51 il Serial Port Fsanunsofunazdedeyauuaynslslong
WhiKewieledRaudndll inlidianuazaaniunisitlilssy i dauiidesiinsiinsie
fayauutaynsy T4 Serial Port Aifflu MCS-51 annsatenildfaluwu Half Duplex uaz Full
Duplex Tuuuy Full Duplex wangaaindn sfugnansoiuuscdedeyaldnien o i Taaiinig
Buffer lunnsiudayalvmae
Serial Port i MCS-51 msavnemiluliuasing o Mild 4 wuudoniy Weanu
AN ALBUAR R
Mode 0 : fayauuuaynsugnividtuardieantinumieen RXD €191 TXD ag
W Shift Clock ’Lu‘[uumﬁ@:w"ﬂmss*um‘i’mﬂml,uu 8 fin (8 Data Bits)latFuuazdstinsinriau
(LSB First) dausmsintsdedaya (Baud Rate) gninvualiuiuenwdt 1/12 sespniieaddan
wefAldlusuy
Mode 1 : dayadauan 10 in gnds (|@rwun9an TXD) wsagniu (rnumneen
RXD) Tadl 1 start bit FelAnflu 0., 8 data bits (Fuuaz@sTinAInew) ez 1 stop bit F4iiAlu
1 2a0ueMn195U stop bit azlilet]luiin RB8 983 SFR (Special Function Register) SCON dau
A1 Baud Rate @wnsaulasuuladla

%0 o

Mode 2 : dayaq1149% 11 Ingnga (U1 TXD) vFagniu (H1uan RXD) & 1
start bit , 8 data bits , Tn7 9 Wulnfianansalusunsuld (Programmable 9th Data bit) uas 1
stop bit Tt luanuzdedayn fivdeyaiing 9 (the oth data bit) Gehuiin TBS Wifaaines SCON
anansagninuualiidiy 0 vee 1 dauluaniiudaya Tmdayaiing o (the th data bit) axlileg
luiin RB8 129774-tmaF SCON Tnellsianla stop bit A1 Baud Rate annnaeliiy 1/32 vie
1/64 109p 1 TeeaTaiaine il

Mode 3 : dayaauan 11 Ingnds ({1uan TXD) vdagniu (dhuan RXD) Tay
1 1 start bit , 8 data bits , 1 Programmable 9th bit kax 1 stop bit Feazifiulddnlulvun 3 ay
wileufuluua 2 ynatha Budausilubmn 3 dannsonAouwlac Baud Rate dmilowly

uun 1

Multiprocessor Communications

N19%191UTed Serial Port uiunm 2 uar 3 HgduuunisieuitAmenviiaainnisiu

2/ d‘ b 4 1 2 b2 < a}n agl’dl a ] d' ’ v
dwauyaﬁﬁummuw‘tmnmamum mﬂ‘nmuwmasmmﬂ'a NNIARRADARANTIEUIN CPU Ael

fiues (Multiprocessor Communications) lag CPU Afluszrufidanuauuanesia wasaiuasn
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wenmishnsieiusialafle Taenisinen p7g9 niudamnazgminluldluiin Res

v ] \\\\ 5 ¢ [ »
91184 stop bit Aazgniumadinn Te SeriahiReeisalusunsuiaiile stop bit gniuidh
nwda aviinalunsesfuliday Serial Port Interrupt innnsaumesinil CPU Aseiiafin RBS =

1 Fanmenduilliniaenns set On smM2 WiFaawasf SCON Truazidaauasuwanielunisd
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o o Al

AUaNIR229 Multiprocessor Communication H6diiag

dlemiaetlssunanandn (Master Processor) rﬁmm?m'ﬁmﬂ@f%ﬂmuuﬁo‘lﬂﬁwﬂqﬂ
Usznnanaten (Slave Processor) favinanfifleguantsialusyuy Tuduusn misszunana
ninazdieadedn Address 1una 1 v FeazfuAnfiuansumisseamiselszuoauadiumng
fifannsindndae Address byte azildauansineain Data byte Hallmsed Tvdt 9 azifly “1°
ledayaudu Address uazazidh “o” Lﬁm”mga&mﬂu Data wnlumiagilsznoanatianil

U

N7 set iin SM2 = 1 ude arhifimbatszunanatiensialagndumaiinimndeyaiidruniy

o -

Data usitdhdayailiFuidnuniiu Address (@nfi 9 lu 1) misenlsvanauatisannsiszgnu

a

b

wadiwi LﬁfafhLwia:ﬁo%mmmmm@muiﬁdﬁ@gmmm 1 iRldsudhaniidnsaiuien
wegressiaduesvaly uﬁwﬂs:mauaﬁfaﬂﬁu.ammmma‘qﬁuﬁﬂu“aﬁ’té’ﬁﬁqm ATNINg
wdesin SM2 uazwseniudeyaiiily Data Seasmadumdsaniunesasauda davumisy
ﬂs:mamagi@ﬂﬁq%'uﬁmmfm'am”lmga@ué’qﬂﬂngdﬂﬁmNﬁ’uu@mmmmﬁqﬁumwzﬁqm
Userliiin SM2 seiugn set dalluazndulivivnufidnegieuldfunsdume e ay
liauladayaiiilu Data Semadnumda Address ius
fwitszuumuauniadteentaeimsuivanildeanuun s wiamualinagii
371289 Serial Port 789 MCS-51 lusz1itinaiuli Mode 3 mszanmasainnisulasuulasdn

Baud Rate lun1siugadayals’

2.3 HDLC Protocol
2.3.1 HDLC Protocol (High-level Data Link Control Protoco!)
\{hilslanes ignimunaulae 1SO Tasfisware “1SO 4335" awnsatlszgnsd

v o < ] a9 - o [ 4 nil,
UM aEaNAanIaInIeEAMaIEgLtLLY uasInE N Al

- MldtunisdenseutLqasaqauazratean

- WlsRuntsdarinudiayaszezinduaslng

- Wldiunsderihudeyauuuadgndnd (Half Duplex) uazyag

WaNd (Full Duplex)

038873
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- flulusinreaniinisdanislussauiin (Bit-Oriented Control) a1
I MCS-51 TifidneouznisnnendluseAuiin (Bit Addressability)

W RussuufRnsinmumssiamaesanniii 3 Uszian

1gun

1. aoHugund (Primary Station)

unanfaundn Host station vi3e Control station antguniiandusi
ﬁmnqsnﬁ?‘lum@ﬁmga%wm Tndedndelifuaoniitug uasdndulaiunanauauasresus
azdnnil

a

2. danunmand (Secondary Station)

Q a

a a

19ATFENdn Target station ¥3a Guest station annfiyfaniazaey
auavreAdnanidgunidanuarhiamnsodedngalan 16
3. @oledxn (Combined Station)

hianiingunsademrdiuazneuanesiafdarasaniiisineg 1

Tnnangnnazald HDLC protocal 14% 3 Twua

1. Normal Response Mode (NRM) uszuuiannilugunfidiusianauaunis

fuuszdefayarasanitiyfagi duhesniniagiiasannsofuuasdsdayalfideldfuade

: 3
bl 1 o o

A Y v al = . N o . i
ﬂ?ﬂblmTUﬂiéfy']ﬂqqﬂﬂﬂ'IUﬂENﬂuNLW'\uu ﬂﬂﬂmzﬂ"ﬁ‘lfﬁﬂ”ﬂ@lutﬂu@uﬂw\ﬁuun Pomt—to—pomt

Link tlae Multipoint Link

2. Asynchronous Response Mode (ARM) Lﬂusxuuﬁﬁ@wia‘lmuﬁnwm:
il NRM usinisinesasanniiyfugiiazdudeszndn fearnsadedeyalifuannihlyu

Qe hifessenseyqn  etwlefifaniinfegifdalisnnndidndeldaniilgund

u Ll

18 Renldiuszuy Point-to-point Link
3. Asynchronous Balanced Mode (ABM) ldiusciumsinissauuugnniinay

udazaorlarunsad ey anazAndeldedeBasy Tnldlugiuunisdeusesendng

ABNAARS 2 LATEY

dlel L -l - oo a < 1
?ZUUYINH’]?H"MNC‘]'&G']HIJENQN HaT ANTUNAEAN LTHNIN ?ZUUQQNQQ

1 U

(Unbalanced System) demsidiensiaflulyliiassieqauaznataqn dwiuszunfivseney

q 9

v =l :’/ = t 4’ d’ 1 | v ]
ANEADMUNANYIUNAGENIT STUUANAR (Balance System) Taniaidansiaiiulfianizqnsiaqn

Wi fagyi 2.8
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Command(01)

—_—

PS SS i1l Point-to-Point

1
Response(01) Address 01

71 2.8 uaRITEULBANASILL Point-to-point

1191 Multi-Point

Command(01) Command(OZ)

VI VI

Response(01 )I SS Response(ol) SS

Address 01 Address 02

717 2.9 uamszuUBANAS UL Multi-point

(DTE) CS (DCE) CS
Command (01)
PS + " SS
Response (01) Add 01
SS Command (02) PS
AQdUZ <
Response (02)

gﬂ'ﬁ 2.10 WAPNTEULANAR (Point-to-point)
PS = Primary Station (Master Processor)
SS = Secondary Station (Slave Processor)
CS = Combine Station

DTE = Data Terminal Equipment (1 PC 1flugi)

DCE = Data Circuit-terminating Equipment (4114 Modem Lﬂuﬁu)
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stuuuresmsdeinudeyamudenmunraslysinrea HOLC uueeniiiu 3
[ 9 <4
ANWOUTAD

1. NRM (Normal Response Mode) 'L‘nnmvumammm g N.Q ABAN3AY
Aasieaniiyfiogilunsdlafly wianfiyfegfacdidniaasetuaniilgugiiifredieanid
Ugupieyanmvingu

2. ARM (Asynchronous Response Mode) 'l‘ii’ﬁmzuummaﬂmﬁnﬁmqﬁ
annsnavhnsieiuanitidguililaehisnflusiadiaolivgunfiayynney

3. ABM (Asynchronous Balanced Mode) 'l‘nnmvummmtm A0"Hg1NN9D

aady

detideyataiulilaglidniusieldfuaynyinananiinsdesnisasfnsiasondariou

2.3.2 gtuuuraunsu (Frame format)

Frame

Start-of-frame * ln{oérnatic.m. chack €nd-of-frame
delimiter Frame header field . sequence delimiter
8 8 OtoN l 8 © 8 8 g
l y - ¥ T Number
NTA A ciers 9 Y
l Flag | Addrass l Control inlormation £CS *  Flag of .

________ 1 bits

—+— Direction of transmission

gU7 2.11 uassuuusnaas HDLC Protocol

stuuusnaeslilsinnaa HDLC dsznaudan 5 wm Re 1AWWEN (flag field) |
LIALBALATA (address field) , LWAAILAN (control field) , luAdaLya (information field) LAz 1M
meradaLinsN (Frame Check Sequence field : FCS)

wpunan

wauWanHawIA 8 in Lflm‘umﬁ'l‘ﬁmnﬁqam@luﬁutngméuqm@\‘uﬂm fedan
91 uWdnitle (opening flag) wazunnTla (closing flag) Hswamaiaa 011111108 (7EH)

LIALAALASH

meuﬂmmﬂLﬂummﬁl‘ﬁnﬂnﬁmu']ﬂmemmmﬁ%ﬁvu@guiﬁudmﬂusmwaau@a

1% 1 [l
vraanga udluniiaznaafisssruuaguaavioiy de deaontilgugRdarislldeanniinde

= @

() d’l [ = 1 3 -3; o o a d”
Ju u,fammeu@:mwmﬂLawmamunmanu I.Lﬂ:’,ﬂ’]LVJTNUQH@QQWH@H"IHV}WBQN LanLATal

aU

t 4
auiluvinsiaesanitiyfag it
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LIAAUAN

MIAAUAN

unawANiueanlduenilssinmasasndaniaenilu 3 sz Aa
wendaya (Information frame) Tagniuuslaediniiivuddnytieainusnaasreuianaiunm

agfipadidndu 0" iflusunldlunsfudedeys Ussianfiseddie wsumtuauuazgua

° o : 3 a

(Supervisory frame) Tegnfinvualasiniilladfydeasesinusnassedidniu 10"

<

v

- o . P y 4
Lﬂ?uﬂl’fﬂunq?ﬂﬂﬂOWNLLﬂzLL@ﬂ\?ﬂﬂ']ﬂﬂ'\Wﬂ'\??U‘ﬂﬂNﬂ‘ﬂ@\?llﬂﬂzﬂﬂqu Lmzﬂixmmﬁﬂmﬂﬂfa

a

o L

Wsn Unnumbered agninuustasinnidisdrdydesaasdinusnazsiaadidniy 11" lu

]

wsuillunnsdarinumds wisaAieaniulunisaauauszLy

CONTROL FIELD BITS

8iT ORCER 1 2 3 ] 5 6 7 8
{ frame format. 0 N(S) P/F N(R}
S frame format 1 0 S S |P/F N(R)

1

U frame format

A4 M MIPIE{M M M
(m

EXTENDED CONTROL FIELD BITS
e 1st Octet 2nd Qctet
B8IT ORDER 142 3 4 56 7 8{9110111213141516
: Ht frame format (¢] N(S) P Ni{R}
S frame format 110|SS 00004}/ N(R)
U frame format T{itiMmmM « MMMIFIO 0 0 000 O

* The value of this bit is undefined
i LEGEND

N(S]}] = Send Sequence Number
N{R} = Receive Sequence Number
P/F = Poll/Final Bit
=g = Supervisory Bits
M = Modifier Bits
V)
o
$Un 2.12

21 () wmAduAu 8 T uaz (1) wARIuAN 16 1in
MR LIRAILANTIIA 8 bit iludnuzuIRsgI (Standard Format) 284 HDLC dawian

N ] ° o/ i lé’ 1
AILANIUA 16 bit 1TuN19T8MEN1TNIes HDLC MusvuunilauialuajauFanda

Extended Format

14

o o =

dausing 4 Megnehuanaruanilail

n. N(S) (send sequence number) lflun1srsununisivasesdeya
TaelfidudrRuandthusuiniminle
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3
a. N(R) (receive sequence number) 'l*ﬂum?mmums”lmmﬂwmda
| 1 H 1 1 L 1 (=1 i ] U i U d‘
TaedssuldfluaivandrandnaslasumsusatlUdunsunminle vise uaruanduvsud

Tlamnsofuldiduaamminle dufurimeuiu wise Ameufiasmanansu
A. PIF (PollfFinal) n1s poll wunsdentsianiiilagnnitiniiademndalyl

Wananfiuflufiedesnisnsmeundy  ng final wnefamsfianniiigninnisnevsusens
poll 1 7 azifiuldnig poll anfafuwsiiufndaaue uazasiesimuain p/F Wildy
“" wguile 0" azldiifinnas poll &munis final axPafumsuius RaLSUEND Lazas
sraanuuaiin p/F WA “1” uadnilu 0" alsifianas final

4. S (Supervisory code) Lﬂusﬁaﬁﬁwummﬁm"q UazARauTy

S FRAMES ) 8ITS

COMMANDS/RESPONSES T 3 4

AR — FReceiva Ready 0 0

REJ ~— Reject 0 i

“NA — Receive Non Ready 1 0

SREJ — Selective Reject * 1 1
U FRAMES CONTROL FIELD BITS
COMMANDS | RESPONSES 3 4 6 71 8
"SNAM 0" 0 0 0 1
SNRME | 1| 75 P=ovewivedi
SARM ‘| oM 1 1. 0 0 0
SARME . ° - 1 1 0 1 0
SABM B TS EINeY
SABME M A ¢ A |1 ~%e
DisSC RD" 0 0 0 1 .0
- UA 0 0 1 1 0
SIM RIM 1. 0 0 0 o0
TEST TEST. 0 0 1 11
XD XID 1 1t 1t 0 1
Ut Ui 0O 0 0 ¢ o
FAMR 1 ¢ 0 0 1

771 2.13 uaassiagamduazAnnaLiy

4. M (Unnumbered code) iflusianiinvungamdauazananiy fagl
o, ‘.2

= =Y o o [1 o °
\RAILANAziiTuIa 8 I vive 16 Tn Aldauegiunaiiuungasszuuiiun lu
nstiuuy 8 fm aminliamiflansoiudedeyaldiguan 7 wisnfnsedu lneligessanns

naunduainanntiased uazlunsdiuuy 16 In axinlfaaniannsaiudedoyaiuligegn

127 Wsnmasanulnglisassanisaaunduannaoninsaiudyg
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Lataya
ISR oH )
wadeyaiiawmiiuiuauiieed 8 in dwiuussadeys

LIARFIAFBUN SN
faun 16 v dwasnldlunisessssuanugniessessunléifuiidae

nalaeldnanniseed CRC (Cyclic Redundancy Check) d@miulusimmea HDLC 4

X'+ X" + X° +1 1y generator polynomial

2.3.3 ansaznisduansulnnavaasidsinaas HDLC
U-Frame (Unnumbered frame) 1&145U Link Controt léun
1. SABM (Set Asynchronous Balance Mode) ()i Command '7{1"1523'1‘143% Set
up w38 Initial \ia1L/Aeuann Disconnect Mode w il Operational Mode ﬁlﬂun'}’:‘i"‘l_}m‘ﬁ'@:ﬂﬂ
WUUNIRTSIY (Standard Format) @ wmiUssul SABM uena Rl Sending uaz
Receiving Counter grswgsiilu “0” dneifaGuduiulu
2. UA (Unnumbered Acknowledge) (i Response finaufil SABM iitewing
Operational Mode fnana wazlfdmiLmeuiu command sinee
3. Disc (Disconnect) 1fli Command fwnlGudunasvineuann Operational
Mode nufli Disconnect Mode Hslsignunsafudadesaiild Adeiiavauysnl ¥fnedde
an1iifign Disconnect dedturunns UA matsftnriay
4. DM (Disconnect Mode) vu Response ﬁwﬁ’l‘ﬁ 2 atingAa
4.1 9a1% danfldgun 49 Command SABM uatit aua auiding
Operational Mode
4.2 \1lu Response ﬁmmdﬂaimm?m'fmj Operational Mode &
5. FRMR (Frame Reject) (1 Response 'agj'lu Operational Mode Lﬁmﬂu
Reject frame RRmLINA ludnmous
5.1 Control field #iimn#
5.2 1 Information field fienatAnly
5.3 Frar‘ne laimass Information field usindulidy SABM (fugu

5.4 Frame %1 Flow control ( counter ) fianf

Information frame (I-Frame) ({lu Frame Wideyanaciudaussqay waxdl

U

Counter lun1srauiuRe N(R) uazlunisdeda N(S) ialdly Flow and Error Control
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Supervisory frame (S-Frame) 14845u Flow and Error Control

1iv Poll / Final
1in Poll 111 Command #isiaenns1#51 Response RauN&LNA

m Final 1414 Response #irauiu Command fidein Poll 11
Fen914Tn Poll / Final a1y 2 Anwousde
1. N9 Set Mode

2. N19 Re-Transmission

&
msaanuuulylsinaaauuvugiuaas HDLC Protocol
AINUANN9999 HOLC Protocol Tuiadiail 2.3 wudadnmaizisiuaay HDLC Protocol

dsenaulusoe
1. Aansivdeyalussdvin © nsinilussdvinasdonfnisfearsnianemeny
i s a a d? 1% ¥ P 1 4 1 = a
neudUsrAnninanngedy  wszdinisudsaanumuinaasdeyailéiudauniinansnde
wnwile AnuFagegalunisdedieyafianiini viatsuaudeyaiiasinldgunsalisudn
ol o £ 1 G- < A' é’ b3 as
lapumingiisuauteaninwinle Uss@ninmaainisdafiasiindudas i
= ] 9 a 13 P24 <3| L% e o & o
2. Innsuhamiiaesdayalumtiasndunanawim wwmaziunisdszenfdiussoy
127 1t HDLC Protocol I#an 1 wisadl 7 vt dsitlFedinelddinasiu snfathaduy Control
Field vinmihiieenArdwvisanevfuddaluzins? Information Field svydiayafigunsaiffuses
n"s
3. finsmsaaseusndeyalngds Cyclic Redundancy Check Tl¥uannsudnswatial
UseBninngs duRe deyauwdazdeyaszliniansmasaufiunndieny wanldifiuda
Ussnsnmnismsaanaudays
ANANHULIN3LsENg mdmnsathnlszgnaafwilsinneadaelulnsnauinsaaas

mszga MCS-51 Fuflullnaaumefresszuuiildianiseenuuuuasfiunsaiuayunissi

nuluszauiin

o a 2 v o ¢ <
nannsaanuuulisinaaadmsussuuatuaumsidnaaningldinsuiinin

dl o dl Y ar b3 ¥ o ] =3 L4 dl
ssuungnataauieldfussuuaugunisdreanlaaldinsuaivan avdluiesdi
Usznavhldasgunsaisieansarunusitulasting wieludninamiiseneudaniriaa
a a0 d‘ 9 hd o ° o [ ’Jd‘ ) ) :ll kY Q‘ d‘ ] o
AaNNaRafauIuNINTReINsTan eI s e gy dvinuflusu &eiidrdty
] v {
lunseanuunlilslneeside luslnresfildazdesdu waclddayaldvarednunsmilenily

Uszgnalauaneany
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Start | pdaress Conirol
Field | Field Field

Information
Field

Checkl
Field

Check? § Stop
Field | Field

4

%

117 2.14 wasgluunTustnreailseanuuuly

a1nguit 2.14 Wlslnaaaldgnuuseanilu 7 dow fasialalil
s 1
1. START FIELD : whulinidayaauin 8 fin ety 011111108 dudycynouiEusy

2
rasdayanindnunine8eiugauaes HDLC Protocol
2. ADDRESS FIELD : fluliifeyauaniueninsatesginsafsesguulasdne &

nannigsesalili

~1

-

/

T o e e

T Tee——— MR MY, iy

R Tiom v

e T Y

- deinsdedeyaanninefineslhdivues : Address Field axussquaniasg
L5 k7 dl' ¥ o (9 O oo o = ]

1eameiiiuaasunis e liidivnainsaseulsinnasiveasalafinsau

- \Walin1sdedayaanidiinaiiumesives : Address Field azussquaniase

1eameiiuealatene inanseiuneiivassianfiesnisiinsaliiiaunu

Control Field Naznanqnasialyl

nenunTaTeudivasfuasmeiiuaalulisunsy S485.ASM (W miuidEiines

uaz T485.ASM (Iddwiumeiues) Fuullsunsuiignussqlu EPROM aadlulasaen

v b 73
nrataafiuiisesalin

Esies : 100000018
lulasrauiomes ©111111118B
MasNUBR 1 - 000000018

Wasiuea 2 - 000000108
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: 000000118

:00111111B

3. CONTROL FIELD : iflulnideyamdnidadynyiupeuiudddlunsdanisuaz

d‘ Y
ﬂQUﬂNﬂq?ﬂ@ﬂflﬁ‘l‘U?SUU ﬂi‘:ﬂ’ﬂhﬂ']ﬂ

ANT9T 2.4 WAAN Control Field

Frydnwnd

sadaya

5 =
Tatnd

v
UM

DM

000011118

Disconnecting Mode

mastuaada i@ fnadine
Gusiunisgensdedagiag

SIet]

UA

01100011B

Unnumbered

Acknowledge

masiusauasEsadld

e O » e‘ b 2 : 2/
pavFuAdInEiNafaunti

14 1
<5 LY

Uinadadoyoyrnuliisiadaida

=i
dunause 1

BZ

111000118

Busy

divneidaliinesiuaann
AangIudn @ naiindand
nsfudadeyast mesliues

azluarunsadedeyala 16

MTU

010011118

Multi-user

FnefddliimeTuaaiiie
vandn wafliuaaiiniege
nfnvesdlfuanndn 1 A
TneRauusndalildinns

Logout

SIM

100000118

Simultaneous Use

diWneidlineilueaiie
vandagldaumaaiuiiniggs

TRTNINN9T 1 mafiues
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o« o/ y < 2 ‘ﬂ'
Aydnwal | sviadeya Taimn win

FREE 000111118 Free to Communicate | @fnafdalimaiives

WALANINTUTRANE9
1'% o/ v o

ua9aNITnFudetayany

aa d; %
wmafivaagu 1§

PCBC 000110118 PC Broadcasting Finefdealvimeitues

d‘ 1 =
weavuandtlulasaanig

IARSEIRINTNTEANEIE9

SABM 001111118 Set Asynchronous @irnefdaliinaiives

Balance Mode Wngseuuanansadainda

wazmausuls

NRGT 101111118 Unauthorized User Fivlnasdalimesnuea

d‘ . s/d' o dl

aszydnglingaingm

o :’/ |dd' '
waiRueanuliidently

FIUTDUA
49 U

DISC 01000011B Disconnect Signal i wasdalimesiues
3 0o L
wadaliineiiueane

Logout nARgaNAINTZLIY

D_BYTE | 000000008 Data Byte masftueada g vnes
Wassydidanetlu

Information Field Lﬂu‘ifﬂuu@

[l
2 ol 3

4. INFORMATION FIELD : udaunidrfiylunisdeans iweunis@elidisiesns
~ ] ) 2/ el. e’l’ . . < < 4‘
Aasansudssiednisasls lilsinpeaaanuuuil Information Field azilanumunefisaiiia

Control Field gnszyfly D_BYTE Tmenln@duvsulan #lildszydly D_BYTE douwes

Infomation Field aziilugugl
5. CHECK-1 FIELD : dwiunismsaainmdnugnsieresdays Hdwmeady

Information Field

a <l o

6. CHECK-2 FIELD : @&wiunisamaiaraiugnsesresdeya dAameady

Information Field
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7. STOP FIELD : iflulividayaauia 8 fin fiAnuths 011111108 udtyaurouduganis

L - 3
fudedayalaa@eiugruaes HDLC Protocol

1B5raas wasiuaa wiastiuaaau
701iR3, 43 DM FREE
U DM uda
AFIAADL =00001111
maiiuea, FREE
A9 UA
UA=01100011 U UA udadataya BUSY
40 1aya
%
§U UA udn %
49 SABM BUSY
BUSY
SABM=00111111 §U SABM, 11miln FREE
SIGNAL

7% 2.15 uamedavazmsiudefayassudradinefiiumaiivea
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2.4 amsgrumsiesnsdayaaynsy RS:232

H
Yo o

d 174 i’z | o./ [ é’
nmsgunsdesnsteyaaynsn RS-232 Muilwiianiulaesialy gnimnnaulag The
Electronics Industries Association (EIA) wazuiuifhuitienlivallfe Rs-232-C nmsgui
Winléiiudaniniigaradiuauane il 25 1§ (RS-232 Standard) $21919 DTE uaz DCE (LW

(Fundn DB-25 Cable) Feantustazduasiiniilunmsfearsuansineiulyl dagli 2.16

( 12 3 4 5 6 1 § 9 10 11 12 13
e ¢ & ¢ ¢ & 6 ¢ © © 9 o9 &

¢ 6 © 6 o & O o 6 e o ¢

14 13 16 17 18 19 20 21 22 23 24 25

317 2.16 uams RS-232 Connector

v
L3

Faetity DTE Aa Areslularnaniiames (PC) uas DCE Aeluian Tegiinsaiiaans

arlidfoyadagunsaldnisdeshidesnsfudayady e DCE Fewsiadinfulas
418(Network) d4ii DTE ansesgfay DCE faafindlelsi DTE wianlunnsdedeyn (alf
2.17 Wsznev) e DTE #9fetycyans DTR (Data Terminal Ready flamn t1) #ax1 DCE azmay
ﬂumﬁi@ﬁtycmmimm%uﬁqmLﬁf’lﬁm‘ﬂmhﬂ piaN1 DCE avdadtyoyand DSR (Data Set
Ready) Lﬁ'ammJnﬁuiﬂdﬂw’r’auﬁw?ﬁuiﬂ:ﬂa @ran 12) Wauﬁgﬂm‘tif”fmmﬁw?@ulum?
Ansedaasiuuda

win DTE geeyqniunisdedayaliud DCE sfufiazdedyoins RTS (Request To
Send) dasifszunazifiamenisieannihuuuy Half-duplex lunsmeufudyans RTS v
DCE azdnglvua Transmit wunepwdniunfeniiacdedeyssenglastnauds uaveds
Atyquroe CTS (Clear To Send) uargavinauda DTE Aasdadayaeenlimuaadoqyin TD
(Transmit Data)

o DCE mmvanudyraudnnanniasiine suszdedtyonas DCD (Incoming

Signal) DCE ardsdrynyrnumaniilulds DTE Tneldanadtycyncu RD (Receive Data)
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Transmit

daia to

DCE over
Se: DTR R
(daia Set RTS VRN
terminal - (request to / \

ready) send) 4 N\

: :: ’ \ time
DTE : ! ! -
. 1 i
: b L " s Y lime
DCE ! : 1 i !
' [ ' i -

SetDSR  Set CTS ‘ SetDCD ~ 7
(daraset  (clearto (incoming N 7
ready) send) signal) N -
{ h Receive data
~¢—~———- DTE tansmitting ————; from channel
and send to
DTE over RD

}4———— DTE receiving ——— ot

710 2.17 usmsnasgeunznisFudiyninsuing DTE uaz DCE Tunmsgnn RS-232

e lusiaiTansia (Connector) funasn RS-232 Ndiuasiianasialite 25 wdu w1
Fundnuiluduirnaes RS-232 (RS-232 Subsets) d9uuInaziigng 8 vise 9 1y uazif ey
nuetihaunsvane mmzflihidesnisldanuaninsnseannnsgi RS-232 atnafiuil danan

Y J a0 da e 2
unAesnshiardeanniieiefinsauasiudedayaiviniy

NIMTFIU RS-232 aunsadediayald 20,000 Snsedundi (bps) Tnasvazniaiianny

H129AELUTTH 50 WA

2.5 MAsgIUNITREATTaNAAYNTH RS-485
nsdearsdayaeynsuszndaenfianeifoniy wie eenfamesfiuglnsaiseudng

Aesafunariadewunldaugad Wy RS-232-C astlszautigniadeyafiananalddne el
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nmsfudediayadasdnanisiudedeyage,nslfdanadunniudedayasnaning lunisiude
2 a‘d all :I/ U o i - dld
deyanilszaznnning sauiansaedanadynndudainuniBuunidyyineuniugs The
Electronics Industries Association (EIA) Asldimununmsgrumseansdeyseynsuuunan
nad (Fafuuaziaelildaedyanunemadiouiy Tufeudledgmdinsa Taeldieniy
2 amsg s Iiun RS-422-A uaz RS-485 Asiinistlszenildauuansinai mufagjﬁummmmz
ANTDITTULNNY

anszuuiideanuuuly wuden RS-485 wldau Fadhanasgumsieaisieyaiie
WisaFuuazsiadednuauning  awnsaldgansdyorniudesoniuld (muttipoint multiple

. . a a I t d‘ ¢ o 4 10  as =;

drivers and receivers) wazilanadayeyrauiiien 1 ¢ ndrAgasliaiagduuueesilsinaaaiiaz
dnlfauduszuy eetueg fudwrundravidenldllsinneauuninunnldan  wazd
awnsaldiusafy 32 ga uazsade 32 4a RS-485 faiiavalareesiafudage awasaldanuis
fasandtanedyanndienniinT Whuaglfenatle 4000 v uenanideidefetinnung s
nrafuuazsadaiisnathigs Ml RS-485 Qnﬁmﬁl%aﬁulu?zuumm@mim@gawnmu;uu
tasedneatinaunsuane

dou RS-422-A Tulumihiganadtyyrndudeasishdufissgaiun dousaiuilligegn

¥ 1 H

Lidiu 10 gaviatil nsRessdeyadiuuuiiAniades mldRslywlunisiasnsdayaain
o o o d. o k2 A. ' o = 4' A ' di ° 2 d’
mafunauNsdy  inszaseuiNgatady uiudeanuingats  thainliaiunsndeans
fayauLLaaianiale ﬁqgﬂﬁ 2.18

U

100 laviu

AUy 8422 RS-422\_ |@1viwn
mm W

U218 usminsGiansieray RS-422-A

ffudr  fadu-de

Ry
120

Ry
120

'@

AUy Aafiede

9N 2.19 wanansiTensiaTed RS-485
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px
Unn 3

TASIRS19URI5TZ UL

Tasaaisresssuunsuaunisidteentaaldinsudvin  dsenavdfaadowlszuna 2

l wiae Hun @ vef uar wefivea mewihBaszdedy uazannsofindedeaisdeya

II szuﬂmﬁuiﬁiﬂmhmzuuimwhﬂﬁﬁﬂuﬁi@ﬁumummg'\u RS-485 ﬁmmmlugﬂﬁ 3.1
i
|
b
? TERMINAL TERMINAL TERMINAL
i 01 02 NN 32
' } b3
‘ SERVER
~ =
RS-485

- BE AT N R TR T
S

717 3.1 uamszuumuaunsdesnlaeldinsuwiman

a1ngU¥ 3.1 nasdearsdeyeynsuuuulaseing RS-485 dmiuszuumuauniadnean
Taalfiimswiman hinvsdeansdeyaszndng @nef 1 Tuga My mesueadiuiu 32 Tuga

(qean) doululnsreniamefiudansdeyaiudimnafinunig Rs-232-C

3.1 NMFRANULUAFIRENAIUIFIULSTNIR AT BITEUL
3.1.1 wasnuaaluna (Terminal Module)
3.1.1.1 wdlgdsENIaanany (CPU)
o p 7Y 1 L4 4. 1
wafluaalfiwimisalszinananatsted 89C2051 Teaglumszga MCS-51

Tulasraulnsaaad Wumiiglszuaananana

3.1.1.2 dausudeiayaaynsn RS-485

o e e —— v T we e O rwwmees mwwem vl GOTRTUNTWRR My Twr fmmen pmemwnmm TR e T W 6w T

mafNuaaRasafUTWINafine MAX485 Wsa 75176 RS-485 transceiver T4

daNsaiue) TXD uas RXD 189 MCS-51 uazldandeyayru 70 dludyarau@ennisinau
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wuuy viededeya nasfudediayauilu Half Duplex Taeldanadtynsudedayaitsaacdu

dwiniudedayanud@iwnesigli 3.2

T0 1 ]

MCS-51 DE RE\

X DI A ]
RXI rRo B —]

MAX485 #15a 75176

RS-485

71U 3.2 uaasgiasaseesdawiudedoynoynsu RS-485

3.1.1.3 douBunv-evinnrawnasives

pt

1) Buwn udauTensienugagaiing Inednyunusingaseined 3 iy Wud

9/

urnudaya (DATA) Weansiawdniu P1.0 989 MCS-51

k1)

YtUUIRNN (CLOCK) Weusaidiu P1.1 289 MCS-51

DD

- dynnnuaainisGufuresnisgatins (STR e PRECENT) dex

el P1.2 289 MCS-51
2) 1 evinn Lﬂui‘iﬂul%ﬂuﬁiﬂﬁ/ULﬂﬁﬁV!ﬂ?‘Lﬁﬁ Igasiuilemesiuealdiudm
&aannid@iriaesin qumlﬁ@’ﬁﬂﬂmmﬁmﬁﬂﬁ'm'\ﬂ%ﬁmﬂ?'ﬁumﬁmfw] 1% Fafferinsgesd

2 (Y [} ¥ ¥
Jayainsalugudeyauda

3.1.1.4 doundnIna
1) LED uanna sralaun
- LED Midensafunass 1 (P1) ‘ufamﬂwﬂa‘:mauanmuﬁfrﬂ%@
A0UTANN 1BAUNBiTLas
- LED uamelWidnsreamasiuen
- LED uansfiayaiimirelssunanaarnnisgming
- LED uamansdedtyayrananviviziatl (SIGNAL)

2) BUZZER mﬁn&lmﬂm@mLﬁmmmamu:ﬁmq 1BUNDTRUAA
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3.1.1.5 daussasdamseainsalniauan
dhnsasitfadiveiitla (ON) vidella (OFF) Taelddtyqurousnann P1.4

(SIGNAL) 2@emiatlsranananaafiagli 3.3

piobE &

Vi
[
L

< -

2

5

P14 R y/

(SIGNAL) K

U7 3.3 uanaasdiisiadinedstinvseiln

3.1.2 WsWiaasluna (Server Module)
3.1.2.1 BurgdszaIagtanand (CPU)

dinefldanmisuilssuanananael 89C51 vise 89C52 Teajlunsyna

MCs-51 lulasaautnsataas Wuniaenlssuaananais

3.1.2.2 %8RI0 (Memory)
wiagANAINtuentendivinas Uscneusiag SRAM 1was 6264 Faflunuoy
ANATTUNA 8 KBYTE (8K x 8) @113 2 fiv faNuddiiluminsianiuantunm 16 KBYTE flu

/

douivdayanineiiveadanly usrdaysildiuanlulasnenfiamas

3.1.2.3 d9U9925 519N

2985 Ludinef asldinwes MAX1232 Tnsazlddmuntsfmmszun q
mstmmuuuiazlitedindanisiumanasas RC 1 14l TeasinnsFiamtedos POWER UP
uss DOWN Asudlaléidnrzuuarlifagninsauainnisdanetnauiney n1s3Eamann
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( CARDCK )

A

Clear {in CARDER = 0

y

F117 Table 199 MAGBUF
UAFIAI Counter = 40

Return
pe) oy - 2

(Rlanmandaysiiamuouiesn
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( CARDRE )

Set 1in CARDRF = 1
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FAANEIN
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NETWORK
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SERVER (UA)

Yes
A 4

dedioyaring 40 BYTES
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SETBIT SIGNAL

Yes—P

Yes——>
No

CLEAR SIGNAL
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(wamlaruunIs)

ERVER &adtyryed SETBIT BUSY

BUSY

(gglida)

No
ERVER &a&tyoytd CLEAR BUSY
Yes—P 7
FREE (A9 N)
No
ERVER &dtyryn Ustaoana
Yes—¥ o
BROADCAST (A1389)

No

!

Q RETURN }
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fAndeawgudeya

No

AAdanszanedng
> ( BROADCAST)

No

finshnsawes
TERMINAL
USER REQUEST

Wi USER

1 1 4
#919571UBNA

N92a18912
({ BROADCAST )

15n19 USER

SERVER MAIN PROGRAM
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} 4 1 4
(ﬂi’]@'ﬁ%@g@)

DOWNLOAD FILE

&4 UA

( Wi USER >

79 START_FILE

y Lﬁﬂﬂ?ﬁﬂﬂ‘lﬂﬁ'\tmﬂqgﬁu
dayareusiarngy
MAG_RD 1. Sophomore
2. Junior
3. Senior
4. Master
5. Teacher
y
dediayali PORT 232_C
289 COMPUTER ' uindaya

y
a9 UA
< RETURN >

n1gLAin USER C RETURN >

N15851951UAANA
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y
M#IR8U TERMINAL

(TERMINAL CHECKING)

R S

Yes

} *

[ R R

a9 UA

y
Futiaya 40 foya
(40 Bytes)

TIIRTUATTHCTEN TERMINAL
l—(-:ERMlNAL STATUS CHECKING

)

Yes Tl = O No
y
amagauddayansaiudioya

{AN189 TERMINAL v3a'lu SEARCH

- g e v m————

No Yes w
Yes No
I
¥ SEND MTU - v
SEND DISC . . SEND SABM SEND NRGT
. ( Multi-User = § USER 14 . -
( USER siaan1g LOGOUT ) v . L (1% USER LOGIN ) (USER 'laifilu DATABASE)
TERMINAL 11 auny )

r f,\ RETURN \F r
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SEARCH

Not Found

g dioya ua.gull 3

Not Found

Not Found
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UGRIELTITR)

Not Found

§rufaya e1ansed

Not Found
\ 4 y
CLEAR FLAG SET FLAG

< RETURN >
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22COH
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325FH|  MASTER 40 AY
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389FH EACHER 40 Au
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T RESERVES
3FFFH
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4K Uur83 EXTERNAL RAM 9815y TEMPORARY STATION DATA
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| | FOR "KEY" TO BE SEARCHED
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Tsunsuaivayunsinsanuaanianasuaznisinsanusldnasdiuidiniaes

—Z—

[l =

IBM Compatible

User Interface Computer Interface

U7 3.26 uamsuEUNINNNSTIaNAE (Interface) sEwangld (User) Aululasraniiamas

waziEsies

ludiuaadnsinse (Interfacing) Nuidivieefiugalaspaniames nudidfluassias
ﬁmwnm‘[ﬂTLLna‘ﬁ&'\mﬁuwum?ﬁﬂmuﬁacfi@"lﬂ‘f':

1. WsunsudedasnsofiaretnunnweineunTnaespesiames  ataansawany
Baud Rate & 1114 9600 , 2400, 1200 (i

2. Tlsunsusiasarunsoqrassnimrsrnuudaplisgae faeslulnsaaulnsanes
mszna MCS51 1 ue Tsunsudiasannsadefeyaeunsuuus 9 Bit UART 1§ uavanansa
Smunding 9 lHanlusunsy

3. iesanmsineuturenRamesiassaiand luduss ndMinefsaann 10
win Nalinnsdedioyaluunsdamazliduiug i FaduniatanuszmdnspenRanesuas
EfnefRafesidneoiifluiig Hand Shaking 1iufe azinsdadya iU (Acknowledge)
NN pfaiitlszanananimieudasasfariuiesaiaay

TUsunsu ACCESS CONTROL (Access.exe) manlwannainlndaesrana

“Access.pas” ldatiuayuludiuaasranianeiBunesinassialilil (ggllsenay)
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[Running on DOS ver 7.0 |

Press [(Esc) to Cancel or (Quit § Status ¢ HMain Henu

dl IJ d 1 o a6 o
717 8.27 wanamyraslisunsunldlunisaensetu@ivines

ot lulrsrauiomas

1. L‘F«'uﬁ”mgmmc:ﬂ%ﬂulmﬂugmiﬂga : ADD NEW USER
Tsunsug ot iudafiui ndeyatims Tl T nlannnsg i msus i nuy
@Afnefaslugudaysidldlsaants

2. a¥vgudeyauwd@inines : DOWNLOAD DATA
Tﬂmn?udouﬁfa:w"ﬁn']?dﬁmﬂauujmimﬂaﬁsﬂitﬁﬁn‘lﬁm‘lﬂﬁuﬁnmuﬂw
ANAINTELENTBdT ST TG A frrmdadlulunmineumneds mszaz
dotlfi@fWneinmaseudayaresinsfignuumesfiveald (inlddasduns
Mgy ---startup)

3. N§zA8919 : BROADCAST
‘[ﬂﬂmmdqufiqzmulﬁmm‘ﬁu@annq franansasuiAndaiigndeeentuly o

dselamiluduanueadaluntsdedayalinng mesfiveanians i
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4. audeyadldeanaingudeya : DELETE CARD
Tﬂmmudoufﬁﬁauimﬂaé'l'ﬁﬂﬂnmngmiﬂqa §4ﬂqstﬂuuﬁﬁﬁmﬂqs§€mnq?
EEA qzﬁqlﬁnwgmﬁmwméﬂ'ﬁﬁgnauiﬂqa‘lﬂﬂszaumwﬁﬂ@q

5. SeazideA19allsunsy : VERSION
Hudaud Wmeaz@asieadulsuns Wy Jasestilsunsy mauwdauulas
pageTing fidu aranstiSnm i

6. nudeyaiisudnamianesnaynsu : UPLOAD BYTE
TsunsudauiifstonflunisdanRansanaaud ANAIAGIN] finduly
szuy Wasmmns ezt useudndulunaninfivield awnsofu

dayald 2 uuyAs deyal¥sLuuy (Non-Format Data) waz fayauuy HDLC

Protocaol

msvinanuluwsazdauaaslidsunsi ACCESS CONTROL
luusiazuiytiangasiusunsy ACCESS CONTROL axtlsznaulufouiyfitesadluan

deakadndunIsinsiauysnl faRazestnusie il

1. iintayavesgldauluilugiudays : ADD NEW USER
lumgﬁﬂ?:nfauﬁwﬁ'\ﬁun'wﬁﬁﬁagm‘i’mﬂa 3 A1AY P

g
o =

id d 3 a A o o’ 1 ¥
a1duh 1 wenguieya wedlinaftueinvreatndminsuaazsnguac selil

1.1.1

vou choose file ! ‘I i I ) 3

Junior. txt
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niuuAtuasn
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1n9) Wefuasy 40 dayaaznudaniudd
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Data Error. Please try again.
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3. N§¥AN8119 : BROADCAST
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4. audayagldaanainguiaya : DELETE CARD

-4 . 2.2

71171 3.35 uamamhaaeatuynisavdeyadliaanaingudeya
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a1AUR 1 @engudeyaanysimen | wisislimBiauiuvdasiauun 1.1.1 &
dselamipa doaldanisaannailuntsAum e
a10uf 2 ladagyaitli Login Name Wsiganasium udaninasay

4.2.1 deedwild Login Name Aidesnisdum ; delddayaiafaazsaaiden
pUEY lmﬂwﬁqﬁqm“lﬂﬁ A8 1N OK A1mFudum, Ju CLR dwiudumndayalus

wAzLlu ESC #wfuainiannisaumn

4.2.2 uamsnanisdumdiaya il 2 nadl Aa FOUND uaz NOT FOUND ianay

AnaenIsaLteya azlsngdemanudd

“[Login Name] has been deleted.”
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5. s1aaztaenUa9lilswnsy : VERSION

7U7 3.36 wamneazidantaslisunsy (Version)

6. eutayansuinunawasAaynsa - UPLOAD BYTE

Usznavlufannieinan 2 §raudseluil
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wingTusunsundn (Main Program) v
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818u7 2 g Text Mode usziRantiialilslorasfiasiudnumwesnaynsu Tay

Tsunsuazsenisnadel uazlsmngdanaind
“Please select Protocol : HDLC or Non-format”

v A )} . t o 17 o L7 o é’
- diden N azlduiiredn ilesedeyauastinuiuasanauumdinae fnmousil
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a
UNi 4
U4
undgiluaziansal

unagy
seuuauANnsidnaaniaelfiinsusiivan (Access Control System Using Magnetic

Card) Rldeanuuy uasimuiduninnminurssnielsmnanareanesiuestiga uas
Afnefluga meldssuuntsdeansdeyauunlassdng RS-485 1Anatesnsineuuasd]
Uszani nwassrsuudulmudngsrasduazanyanuned danel¥dwinlunisdnen
sl uarldeanuuuuasianntusinaes uaslisunssilianansainalumsinsededns
Feyneynsaluszunlasedng RS-485 1 sqaiafinandlameiunelnsaiasesssun (1 server x
32 terminal) AednunsoiRuaunaiinealigeqe 32 mefliuea (g94n) vielaundls uazsin
Waznanlunisdaniessuuuaznisnmageudeyaeasifernnaivgn (User) Aldlunastinudn
2BNTTUY mnm?ﬁmi?\mﬁﬂéﬂﬂ’\?ﬂgﬂ?ﬂﬂ'\ﬂ?ﬁqu RS-232-C i Wazaantumsdnmsuas

nsRsIAsaLguTeyaretssLLEndat

UNIANTol
nsRaTLardnsaiszuumuaNnisideaninedinsusiman  nldvaniseanuuy

v 1 13 v
aFaua WU LN aziaasaunuiadasiasalyil

1. wiselsznianavaunasivaaling
witlszanananawidwiwed 89C2051 lumsenalulasraulnsanad MCs-

51 Faflauwaidin (20 a7) mmhziuaaraamesiveatugaiifaunadn uasiivinfinnsinanm
Tanninilude iutirfinesfinseiudiineiuga aufayaninswimanaasdiems
(User) LL@:m'ﬁmﬂa?{dﬁu‘lﬁmnﬁmﬂimﬁn‘lﬂﬁm‘*’m“ﬂnm‘ IalinIsindn MAX485 ke
75176 Wusdanisiudedayalunimsgiu Rs-485 desadeiinng 8 1 Srwnadinunldann
Lm:ﬁquﬁwumuumm‘ﬁuﬂﬂiu@aiﬂﬁiu'ﬁﬂumm'l’n sl unalilngiann Snvaniseanuuy
Wiiaudludassieiu amnsoinseiudedayalanrnannsgiu Rs-485 1§ delideadense

audtyay1nungal (GROUND) fanfuiassuy (hatlaeiunisdnoeasaeanassuy e
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2. mistilszansnarediineiinga

wiselszsnananaralddniues 89C51 wra 89C52 lumsenalulng
newlnsaaes MCS-51 faunalug/uan Aemunm 40 91 Sedaedutiiinisnauidudeu
unndmeifiealugann sanfisfesiinsldnumistaanadinieuenidiadudn 16 KBYTE
Tnelfdwiuas 6264 (8K x 8) 47uam 2 6 tﬁ'a’mumﬂﬁug"um”m:ﬂaﬁmq fanfulunisdum
uaznsarnaudeya

'Lums"ﬁmﬁiﬂﬁfﬂmsﬁﬂy‘ﬂwnml‘ﬁmma‘gm 2 UuAe

- wmeg RS-485 Wlunishinsedeans Fudsdayauazidaiumesiiue
afn7| usneds 2 Wy TnafiTn MAX485 vide 75176 wsadantsiugadayasanann neh
ﬁmﬁﬂuﬁifamaﬁmmﬂmnmeﬂ (GROUND) s'quﬁuv?w:uu

- ume§au RS-232-C M4 lunsh mﬁiaﬁ"@mﬁ*um{mg afuaslulas

¥
panRRef dniudanisgudeyanavan

3. szuulngeting RS-485
annseanuuuuazidentd MAX4s5 via 75176 wiadansiudediaya

aynsnluNIAT§ U RS-485 Tafudedayauun Half-Duplex anldanm ialezunldanadyaio
Wenaaadulunisiudedeys uazmsiudedoyaldnagniinigs Wawanilunisiudedayauuy

auaat

4. ATMNARBIAALATANNEANE UL BISTUY

1
[ |

szund aenuuid F Mnefaransod ad et umne T vaalunisd ar od oqns
NIAI§IU RS-485 Hdmaumnngate 32 Tuga dediednfimungess WAZANE AN
dwdussuumuaunisdresnsuiadn TaswauntlsunsafildiumefMusauasdinesating
wanzan uazliimnnnisindefensiululasaenfames Lﬁ;ﬂﬁmnqa‘tﬁ;mﬁug’lu‘z’iﬂ:ﬂﬂlum?
daneszuy Tneiunmssl RS-232-C warimunlLsunsniililunisdanisuasinsefivanz
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BUINIINITHRIUN

sruvatuANnsdieeniag linsuingn (Access Control System Using Magnetic

Card) @a701909y mmﬂ?Utmﬁﬂ'nnunn’n‘mwﬂ'aun'mﬂmﬂan'lu@']m? ﬂmuwmmu ‘a4 loe
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v 1 [
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< f/ 1 1 ] [ = :’/ b =f

- Imeaddasaandulaluusariy (Time Zone) sauviaiinnsasaasauaziinsayqyn
visa ey e W (User) annsaldiedesnaniamefidludungagadiland (Holiday) videdu
wgARIANIBIUsazIAaU (Special Day)

- szuudniansmsasaaudle (User) duitadldaelwuinnisgatimsudaarayyim
Vidhaanszuuldl (Enable) vizalaildl (Disable) taedy nanlatie Gedautiazihumifaasd]
AANNTIEUL
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SEALIALAIBY MAX485

Low-Power, Slew-Rate-Limited
RS-485/RS-422 Transceivers

General Description

MAXIMN

Features

L L S Y

U S N S

a5 wymem T em e e

T - AT -

e owE e TR v Te———

T

The MAX481, MAX483, MAX48S, MA):43é§MA§491a %nsd + In uMAX Package: Smallest 8-Pin SO
422 Qéﬁﬁﬁﬁc'a‘iﬁn Eachl;n co‘nvg?nscgne &r?\?a andone ¢ Slew-Rate Limited for Errorree Data
recelver. The MAX483, MAX487, MAX488, and MAX489 Transmission (MAX483/487/488/489)
feature reduced slew-rate drivers that minimize EM! and ¢ 0.1uA Low-Current Shutdown Mode
reduce reflections caused by improperty terminated cables. -1H

thus allowing error-free dala transmission up to 250kbps. (MAX481/483/487)

The driver slew rates of the MAX481, MAX485, MAX490, ¢ Low Quiescent Current:
MAX491, and MAX1487 are not limited, allowing them to 120pA (MAX483/487/488/489)
transmit up to 2.5Mbps. i 230uA (MAX1487)

Thesa transcelvers draw between 120pA and 500pA of 300uA (MAX481/485/490/491)

supply current when unioaded or fully loaded with disabled
drivers. Additionally, the MAX481, MAX483, and MAX487 4+ -7V to +12V Common-Mode Input Voltage Range
have a low-current shutdown mode in which they consume ¢ Three-State Outputs
-- only 0.1TpA. All pants operate from a single 5V supply. - - . -
. . ¢ 30ns Propagation Delays, 5ns Skew
Drivers are shont-circuit current limited and are protected
against excessive power dissipation by thermal shutdown (MAX481/485/490/431/1487)
circuitry mal_rglacesé‘he diﬂvef[ gt:sp\ll% ir;lo fa f}'gh lmp(ig ¢ Full-Duplex and Half-Duplex Versions Available
ance state. The recelver in a fail-safe feature that ;
guarartees aogic-high- out[ngt ifthe Input Is openr circuit- -~ # Operate from a Single SV Supply
The MAX487 and MAX1487 feature quarter-unit-load  * Allows up to 128 Transceivers on the Bus
recelver input impedance. aliowing up to 128 MAX487/ (MAX487/MAX1487)

MAX1487 transceivers on the bus. Full-duplex communi- dT
cations are obtained using the MAX488-MAX491, while 2 CytpeEm T3 I eerpat ghutdpin for

the MAX481, MAX483, MAX485, MAX487, and MAX1487 ~ Driver Overload Protection
are designed for half-duplex appncauons - '.;\ ’
ﬁlpphcatnons . Ordering Information
Low-Power RS- 485 Trdnscewers S PR PART TEMP. RANGE  PIN-PACKAGE
Low-Power RS-422 Transceivers  ~ ok [ MAX4s1CPA 0'C10-70°C 8 Plastic DIP
Level Trandatogn - Vg ( .77 7] MAX481CSA 0'Cto -70'C 8S0
. N e TR LN ., <« FMAX481CUA O'Cto-70°C 8 pMAX
Tran for EMI- v 3\,
a sc<'atvers or EMI-Sensitive Applications MAXABICD 0Cl 70C Bico®
industrial- CRQUQ! Regiiirea Netwprke Ordering Information continused at end of data sheet.
SRl N * Contact factory for dice specificatiors. :
Y PO )
T 2 Selection Table
PART | HALFIFULL | DATA RATE | SLEW-RATE | LOW-POWER Rf,iﬂm'm { °§J§i‘;§",‘ ' ,,:‘,{’,:“&?,‘;‘,‘,, PIN
NUMBER . DUPLEX (Mbps) LMITED | SHUTDOWN |  pxaste | (A | onsus COuNT
MAXASt | Hali 25 No Yes Yes . 300 i 32 8
MAX4S3 Haif 025 Yes Yes Ves ! 2 ; 32 8
MAX4SS half 2 No’ No Yes i 30 ; 32 8
MAXAST Hail 025 Yes Yes Yes : 12 ] 128 8
MAX4SS Foie e Yes No No : S : 32 8
MAX489 Fun T3 Yes No Yes e a2 14
MAXAS0 i 75 No No N . 32 8
MAXA9 |  fue o 2% No No Yes ) 30 : 3z 14
MAX1437 | -z ot N . No es 2i : *28 ]
MAX MM Maxim integrated Products 1

For free samples & the latest literature: httpZ//www.maxim-ic.com, or phone 1-800-998-8800

L8YLXVIN/LE6YXYIN-LB8YXYIN/S8YXVIN/EBYXYVIN/L8YXYIN
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Low-Power, Slew-Rate-Limited
RS-485/RS-422 Transceivers

ABSOLUTE MAXIMUM RATINGS

Supply Voltage (Vec) 12v
Control Input Voitage (RE, DE).................. Q.5V1o0 (Ve + 0.5V)
Driver Input Voltage (DJ)....... -0.5V 10 (Vce + 0.5V)
Driver Output Vohage (A, B). .8V 10 +12,5V
Receiver Input Voltage (A. B)... .8V 10 +12.5V
Receiver Oulput Voltage (RO) ...-0.5V 10 (Vce +0.5V)
Continuous Power Dissipation (T4 = +70°C)

8-Pin Plastic DIP (derate 9.09mW/*C above +70°C) ....727mW

14-Pin Plastic DIP (derate 10.00mW/°C above +70°C)..800mW

8-Pin SO (derate 5.88mW/°C above +70°C)............... 471mw

14-Pin SO (derate 8.33mW/°C abave +70°C)
8-Pin iMAX (derate 4.1mW/C above +70°C)...
8-Pin CERDIP (derate 8.00mW/*C above +70°C)..
14-Pin CERDIP (derate 9.09mW/*C above '+70°C)
Operating Temperature Ranges
MAX4_ _C_ _/MAX1487C_A.....
MAX4_ _E__MAXI4B7E_A..
MAX4_ _MJ_MAX1487TMJA ..
Storage Temperatre Range
Lead Temperature (soldering. 10sec)

....................... 0°C to +70°C
.-40°C 0 +85‘C
-55°Cto +125°C
-65°C to +160°C

Stresses bewnnd ihcse iisted under “Absolute Maximum Ratings " may cause permanent gamage 1o the device These are stress raungs only, and functions.

operatna of the device at these or any other conditions beyona those indicated in the operational sectons ¢of the Specifications s nat molied Exposura 1z-

absolule Texmur 13kng condmions for extended penods may affect Jevice relabuty

DC ELECTRICAL CHARACTERISTICS

(Voo = 5V 25%, T4 = Timin 10 Tiax. unless otherwise noted.) (Notes 1, 2)

T

PARAMETER TsYmsoL CONDITIONS . MIN MAX | UNITS -
Differential Oriver Output {no load) Vom ; 5 v
Differential Driver Output {-R=50 (RS-422) ] P2 - <.

ihloady “. .| Vopz - ' v
(with loa R =21 (RS-485), Figure 4 I 5
+ Change in Magnitude of Driver |~ - / £ i
Differential Output Voltage for Voo | R=27 or50 . Figure 4 1 0.2 v
Complementary Output States i
Driver Common-Mode Output ,
Voltage Voc R =27 or50 ,Figure 4 . 3 v
- Change in Magnitude of Driver . i
Common-Mode Output Voltage Voo R=27 or30 ,Figured 0.2 v
for Complementary Outpu States i
Input High Voltage ViH | DE.DI.RE 20 v
Input Low Voltage Vit DE. DI, RE 0.8 v
_Input Current it DE. DI, RE =2 BA
DE = OV; |
g Vin=1 1.
Vce = OV or 5.25V, Lis SEMIPN il -
input Current all devices except Vi = IV 08
@ 8) N2 | MAX487/MAX1487 : :
MAX487MAX 1487, Vin = 12V Q.25 mA
DE = OV, V¢= = OV or 5.25v Vin = -7V g 0.2
Receiver Differential Threshold !
Voltage ' VIH IV Vew 12v ; 0.2 0.2 v
Receiver input Hysteresis VTH Vcm = 0V : 10 mv
Receiver Output High Voltage Vor 10 = -4mA, V 5 = 200mV t 3.5 v
Receiver Output Low Voitage VoL lo = 4mA, V.s = .200mV ! ) 0.4 v
Three-State (high impedance) ! 1
Output Current at Receiver fozr | 04V Vo 24v 2 = BA
-1V Vom 12V, all devices except , 12 "
MAX487/MAX1487 . )
Receiver Input Resistance RN — :
IV VoM 12V, MAX4BT/MAX1487 v 48 ko
i
2 MAXIMN
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Low-Power, Slew-Rate-Limited
RS-485/RS-422 Transceivers

DC ELECTRICAL CHARACTERISTICS {continued)
Vee = 5V 25%, Ta = Timin to TMax, uniess otherwise noted.) (Notes 1. 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS |
MAX488/MAX489, i
DE. DI, RE = OV or Ve 10 2% i
i
MAX490/MAX491, i
DE.-DI, RE = OV or Ve 300 500 ’
MAX481/MAX48S, DE = Vcc 500 900 ’
. :\:\‘0;: g? Supply Current icc | RE =0Vorvee DE = OV 300 500 | KA
MAX1487, DE = Vce 300 - 500
RE =0VorVce DE = OV 230 400 ;
MAX483MAXAGT, | DE = 5y | MAX4S3 30 60 j
RE = OV.or Vee / ~ MAX487 250 400
.. R . By ¥ : DE.=0V . 120 250 B
» Supply Current in Shutdown ISHDN MAX481/483/487, DE = OV. RE = Vec 0.1 10 HA
Driver Short-Circuit Current,
VomHigh . - .. | l0s0L |7V Vo 12V(Noe 4\ 35 250 | mA
. .Driver Shon-Circuit Current, i b ! 2
“Vgelow - - {--losp2 | -7V Vo 12V (Note 4) 35 230 mA )
Receiver Short-Circuit Current losr oV Vo Vee 7 Q5 mA |
SWITCHING CHARACTERISTICS—MAX481/MAX485, MAX490/MAX491, MAX1487
{(Vee = 5V =5%. Ta = Tmin to Tmax. unfess otherwise noted.) (Notes 1. 2) *
PARAMETER SYMBOL CONODITIONS MiIN TYP MAX | UNITS 1
s . IPLH | Figures 6 and 8, Rpifr = 54 , 10 30 60 H
Oriver lnput toDigpes W ] CL1 = CL2 = 100pF 0 30 80 =
Driver Output Skew to Output tskew | Figures 6 and 8, Rpirr = 54 |, C1 = Cy2 = 100pF 5 10 ns ¢
Fiqures 6and 8, | MAX4B1, MAX485. MAX1487] ~ 3 15 40
Driver Rise or Fall Time R RpIFs = 54 MAX490C/E, MAX491C/E 5 15 25 ns
© 1 CL1 = CL2 = 100pF [ MAX490M, MAX491M 3 15 40 !
Driver Enable to Output High tzH Figures 7 and 9, C = 100pF, S2 closed 40 70 ns |
Oriver Enable to Output Low tzL Figures 7 and 9, C = 100pf. S1 closed 40 10 ns !
Oriver Disable Time from Low 4z Figures 7 and 9. C_ = 15pF, S1 closed 40 70 ns
. Driver Disable Time from High tuz Figures 7 and 9, C_ = 15pF. S2 closed 40 70 ns
Figures 6 and 10, | MAX481, MAX485, MAX1487 20 90 200
. Receiver input to Output toLH. PHL [ ROIFF = 54 MAX490C/E, MAX491C/E 20 90 150 ns
Cu1 = CL2 = 100pF " MAX490M, MAX491M 20 90 200
| bLH - o | Differential Figures 6 and 10, RpiFF = 54 ,
* Receiver Skew KO 1¢(y = CLa = 1000F 13 ns
. Receiver Enable to Output Low L Figures 5 and 11, Cre = 15pF. S1 closed 20 50 ns
" Receiver Enable to Output High tzH Figures 5 and 11, Cre = 15pF, S2 closed 20 50 ns
Recesver Disable Time from Low (%4 Figures 5 and 11, Cg = 15pF, S1 closed 20 50 ns
Receiver Disable Time from High 1374 Figures 5 and 11. Cre = 15pF. S2 closed 20 50 ns
Maximum Data Rate fmax 25 Mbps
Time to Shutdown GHON | MAX481 (Note 5) 50 200 600 ns
MAXIMN 3
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Low-Power, Slew-Rate-Limited
RS-485/RS-422 Transceivers

SWITCHING CHARACTERISTICS—MAX481/MAX485, MAX490/MA X491, MAX1487 {continued)
(Vce = 5V £5%, Ta = Tmin to Tmax, uniess otherwise noted.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TP MAX | UNITS |
Driver Enable from Shutdown to .
Output High (MAX481) tzuisHoNny | Figures 7 and 9, Ci_ = 100pF. S2 closed 40 100 ns
Driver Enable from Shutdown to N
Output Low (MAX481) tzisHoN) | Figures 7 and 9; Cr = 100pF, S1 closed 40 100 ns
Receiver Enable from Shutdown Figures 5and 11, C = 15pF, S2 closed.
to Output High (MAX481) WZH(SHON) | A~ B w2V 300 1000 | ns
Receiver Enable from Shutdown Figures 5and 11, Ci = 15pF. S1 closed. N
10 Output Low (MAX481) WZLSHON) | g7 A w2y 300 1000 ; ns
SWITCHING CHARACTERISTICS—MAX433, MAX487/MAX488IMAX489
(Vee = 5V £5%. Ta = Ty {0 Timax, unless atherwise noted.) (Not%1 y ey B
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
. | | Figures 6and.8. RoiFr =54 250 800 . 2000
Driverdnput to Gutput -1 o | CLi = Ciz - 100pF 5% 500 000 ns
- - . S Figures 6 and 8. RoIFF = 54
Driver Output Skew to Output lsxsw Cs = Cr2 = 100pF 100 800 ns
. A ) Figures 6 and 8, RoiFr = 54 . -
Driver Rise or Fall Time R F CL1 = Ciz = 100pF 250 2000 ns
Driver Enable to Output High tzH Figures 7and 9, C_ = 100pF, S2 closed 250 2000 ns
Driver Enable to Output Low L Figures 7 and 9. Cy_ = 100pf, S1 closed 250 2000 ns
Driver Disabie Time from Low uz figures 7and 9. C_ = 15pF, S1 closed 300 3000 ns
Driver Disable Time from High Hz Figures 7and 9, C. = 15pF. S2 closed 300 3000 ns
. ®iLH | Figures 6 and 10, Roier = 54 250 2000
Receiver Input to Output r Y Ct1 = Cr2 = 100pF 3% ns
I terw - top | Differential Figures 6 and 10. Roier = 54
= . 100 ns
Receiver Skew 'SKD | ¢y = Cy2 = 100pF A
Receiver Enable to Output Low L Figures 5 and 11, Cay. = 15pF, S1 closed 20 50 ns
Receiver Enable to Output High tzH Figures Sand 11, Cry = 15pF. S2 closed 20 50 ns
Receiver Disable Time from Low wz Figures 5 and 11, Cay = 15pF, S1 closed 20 50 ns
Receiver Disable Time from High iz Figures 5and 11, CrL = 15pF, S2 closed 20 50 ns
Maximum Data Rate fMAX tPLH. tPHL < 50% of data period 250 kbps
Time to Shutdown tSHON | MAX483/MAX487 (Note 5) 50 200 600 ns
Driver Enabile from Shuidown to ¢ MAX483/MAX487. Figures 7 and 9. 2000 ns
Output High ZH(SHON) | ¢, "= 100pF. S2 closed
Driver Enable from Shutdown to MAX483/MAX487, figures 7 and 9, .
Output Low QUSHON) | ¢, - 100pF. S1 closed 2000 | ms
Receiver Enable from Shutdown . MAX483/MAX487, Figures 5and 11,
0 Output High LZHSHON) | ¢, . 15pF, $2 closad 2500 | ms
Receiver Enabile from Shutdown MAX483/MAX487. Figures 5 and 11.
to Output Low QL{SHON) CL = 15pF. S1 closed 2500 ns
4 MAXIMN
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Low-Power, Slew-Rate-Limited
RS-485/RS-422 Transceivers

NOTES FOR ELECTRICAL/SWITCHING CHARACTERISTICS

Note 1: All currents into device pins are positive; all currents out of device pins are negative. All volkages are referenced to device
ground unless otherwise specified.

Note 2: Al typical specifications are given for Vcc = 5V and Ta = +25°C.

Note 3: Supply current specification is valid for loaded transmitters when DE = OV.

Note 4: Applies to peak current. See Typical Operating Characteristics.

Note 6: The MAX481/MAX483/MAX487 are put into shutdown by bringing RE high and DE low. if the inputs are in this state for less
than 50ns, the parts are guaranteed not to enter shutdown. If the inputs are in this state for at least 600ns. the parts are
guaranteed to have entered shutdown. See Low-Power Shutdown Mode section.

__Typical Operating Characteristics

QUTPUT CURRENT vs. = 4 OUTPUT CURRENT 3. RECEIVER OUTPUT HIGH VOLTAGE vs.
RECEIVER OUTPUT LOW VOLTAGE RECENER OUTPUT HIGH VOLTAGE TEMPERATURE
4 > 3 20 T 3 A9 l T H
© pd i -18 i a5 |— lro - A —{]
/ X [
3 35 A E -16 S 44 \! 1
t
E 30 '/ — N g 42
= / 3 -12 §
€ 2 & 40
= s -0 x
o / o N e H : -
S pac A = 38 1 1 ]
= // 508 Pt : : N
£ ] A\ 2 36 : i
e V4 38 \ g Anll | N
T o0 / 4 S 34 i T —
! 1
s 2 \ 12 ; b ‘
o 0 3.0 M
0 05 10 15 20 25 15 20 25 30 35 40 45 S0 % 25 0 25 0 15 100 125
© OUTPUT LOW VOLTAGE (V) OUTPUT HIGH VOLTAGE (V) TEMPERATURE (*C)
RECEIVER OUTPUT LOW VOLTAGE vs. DRIVER OUTPUT CURRENT vs. DRIVER DIFFERENTIAL OUTPUT VOLTAGE
TEMPERATURE DIFFERENTIAL OUTPUT VOLTAGE . vs. TEMPERATURE
09 T % — - 5 24 ! —
08 tpo = mA—|§ 80 - I s R-s4a ]!
g b 4 52 !
- 70 ot = — -
g 06 '_g_ P \'\ : § 21 '\
- = [
§ 05 g % \’ g 20 -
S o /7’ § o § 19
£ o — £ 2
3 02 P ! €1 i
B N & | i
o1 10 + 316 :
: N Lo i P
[} 0 s - —
50 25 0 2% S0 75 .100 125 0 05 1015 20 25 30 35 40 45 S0 25 C 25 5 15 100 125
TEMPERATURE (°C) GIFFERENTIAL OUTPUT VOLTAGE (V) TEMPERATURE ('C) :
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Low-Power, Slew-Rate-Limited
RS-485/RS-422 Transceivers

Typical Operating Characteristics (continued)

(Ve = 5V, Ta = +25°C, unless otherwise noted.)

QUTPUT CURRENT vs. OUTPUT CURRENT vs. MAXAS1/MAXASS/MAXL IAUMAX AT
DRIVER OUTPUT LOW VOLTAGE DRIVER OUTPUT HIGH VOLTAGE SUPPLY CLRRENT vs. TEMPERATURE
140 s -120 3 600 T T T T T 2
/\ i i MAXESUMAARE OF - Vor, R - X i
120 \ -100 500
- z \ _~
%mo \ ; ” émo
=
g & \
L o e - |
;3 60 I g ; MAX4ES OE -0 FE - X
2 E 40 § 200 —fixeonem o & . x
ER l 3 a Do
P
) - 20 100 —
WAX481; CE - 0 RE «
] o [
6 2 ¢« 6 8 10 1 7654321012345 S0 25 0 25 SO TS 100 125
OUTPUT LOW VOLTAGE (V) e . OUTPUT HIGH VOLTAGE (V) coene - - - TEMPERATUREQQ - -
. MAXAS3MAXAS7-MAXASS MAX1487
SUPPLY CURRENT vs. TEMPERATURE SUPPLY CURRENT vs. TEMPERATURE
600 s 600 :
i i
i i
500 500
3 3
ém MAXASY DE o Vr, (= X é 400
ra 2
3 300 ! ! s 300 PMAX1447; OF = Ve, @ « X|
> ""ﬁ“""’-“"“l“ 5 2 T L
& 20 - X007 0E + G« 200
S preromi B 3 MAx14aL;06 - 0v. FE o X
100 i : i } ] - 100.
MAATIMAXAS?: OF = 0, FE o
0 ettt 0 i
0 25 0 25 S0 75 10 125 60 -40-20 0 20 40 60 BO 100120 140
TEMPERATURE (*C) TEMPERATURE (°C)

MAX481/MAX483/MAX485/MAX487-MAX491/MAX1 487
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Low-Power, Slew-Rate-Limited
RS-485/RS-422 Transceivers

Pin Description

PIN !
MAX481/MA X483/ MAX i
MAX48SMAX 487/ m‘g miﬁ’ NAME FUNCTION i
MAX1487 '
DIP/SO | pMAX | DIP/SO | pMAX DIP/SQ 1
) R . 2 RO | Receiver Output if A > 8 by 200mV, RO will be high: i
1 If A < B by 200mV. RO will be fow. ' .
) ‘ : - Receiver Output Enable. RO is enabled when RE is low: RO is !
- > high impedance when RE is high.
Driver Outpit Enable. The driver outputs, Y and Z. are enabled
) by bringing DE high. They are high impedance when DE is low. If.
3 5 —_ - 4 DE the driver outputs are enabled. the parts function as line drivers.
While they are high impedance, they function as line receivers if
RE is low.
4 P budy = 5 ‘o Oriver Input. A tow on Di forces outpur Y law and output Z high. .
Similarly. a high on Of forces output Y high and output Z low.
5 7 4 ] 6.7 GND | Ground
- y 5 7 9 Y | Noninverting Driver Output
— — 6 8 10 z Inverting Driver Output
6 8 - - — A Noninverting Receiver Input and Noninverting Driver Output
— — 8 2 12 A Noninverting Receiver Input
7 1 — — c- 8 Invedting Receiver Inptt and Inverting Driver Output
- - 7 1 1 B Inverting Receiver input
8 2 1 3 14 Vcc | Positive Supply: 4,75V Ve 5.25V
—_ — — — 1.8, 13 N.C. No Connect—not internally connected
TOP VIEW . T ] AL
o el e
& (2] 1] 6 X485 o
ot 3] —16]a P MAX487 |
MAX1487 o
o (4] 5] 6ro #0 E*ﬁ? 8] vec |
DIPISO gl s OO E™: "H1
€ E — i 6 L’V\/\'—x [ L’VV\/-;
e E % A A 70
111 [P 1 1) o ar .
el s H E
ool e Elo
fE 4
e MAX1487 5] ce .
NOTE: PIN LABELS Y AKD 7 O ~ VNG, TEST, AND WAVEFORM DAGRAMS REFER TO P'NS A AND B WHEN OF IS HIGH,
uMAX TYPICAL OPERATANG Ci~.1T SHOWN WITH DIPFSO PACKAGE

T IS S —————

Figure 1. MAX481/MAX483/MAX485/MAX487/MAX 1487 Pin Configuradon and Typical Operating Circuit

MAXIM
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Low-Power, Slew-Rate-Limited
RS-485/RS-422 Transceivers

Switching Waveforms

v
o 15V 15V
o
tpun L8 Ve
|
;1Y 1
Vo
T :
4
Lo Vowr =V (0-V @)
o
Vor oy 10% 90% 90% 10%
Vo
R f— ty
oW o | teuy- ton |

v

DEov 15v ,/ \k 15V

‘1 — UM, 2L =i |
. ————} 3
You 23V CUTPUT NORMALLY LCW o, +05V
‘1 ZSTPUT NORMALLY HIGH
- 23v | Vou-05V
ov ~—

” ’
| o 1ZrtSHONY. IZH 4g ) -

Figure 8. Driver Propagation Delays

Figure 9. Driver Enable ard Disable Times (excep! MAX468 and
MAX490) . -

Vou
Vo, 15v ot 1SV

tre LT
ag Vo
vp W WPuT o

RO

W
[ 15v >}< //:_.w—
ov
4 — | tsem W~ lem
=1t .
RO ! 15V 2UTPUT NORMALLY LOW VoL +05V
UTPUT NORMALLY HIGH
R0 /4sv : | Vow- 05V
s T H
i e peoom d g —o] e

Figure 10. Receiver Propagation Delays

Table 1. Transmifting

Figure 11. Receiver Enabywe and Disable Times (except MAX488
and MAX490)

Function Tables (MAX431/MAX483/MAX4385/MAX487/MAX1487)

Table 2. Receiving

INPUTS OUTPUTS INPUTS ' OUTPUT
RE DE ol z % RE o€ A8 RO
X 1 1 0 1 o . 0 > +0.2v 1
X 1 0 1 - Q 0 0 <0.2v °
o] [¢] X High-Z High-Z 0 o] Inputs open 1
1 0 X High-Z* | High-Z* 1 Y i X Hign.Z*
X = Dot care X = Don't care '
Hign-Z = High impedance High-Z = High impecance
* Shutdown mode for MAX481/MAX483MAXAE7 * Shutdown mode for MAX43™ MAXABIMAX4BT
10 MAXIMN
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Low-Power, Slew-Rate-Limited

RS-485/RS-422 Transceivers

10d8/div

oHL SML
S0CkHY/div

10dB/dw

H0kHYge "

Figure 12. Driver Output Waveform and FFT Plot of MAX481/
MAX485/MAX490/MAX491/MAX 1487 Transmitting a 150kHz
Signal .

Low-Power Shutdown Mode

’ (MAX481/MAXA483/MAX487)

A low;%wer shutdown mode is initiated by bringing

both RE high and DE low. The devices will not shut

down unless both the driver and receiver are disabled.

In shutdown, the devices typically draw only 0.1pA of
supply curmrent.

RE and DE may be driven simultaneously: the parts are
guaranteed not to enter shutdown if RE is high and DE
is low for less than 50ns. If the inputs are in this state
for at least 600ns, the parts are guaranteed to enter
shutdown. . )

For the MAX481, MAX483, and MAX487, the 1zH and
tzL enable times assume the part was not in the low-
power shutdown state (the MAX485/MAX488-MAX491
and MAX1487 can not be shut down). The (ZH(SHDN)
and tzL(SHDN) enable times assume the parts were shut
down (see Electrical Characteristics).

It takes the drivers and receivers longer to become
enabled from the low-power shutdown state
(LZH(SHDN). LZL(SHDN)) than from the operating mode
{tzH. 12L). (The parts are in operating mode if the RE.
DE inputs equal a logical 0.1 or 1.1 0r 0, 0.)

Figure 13. Driver Qutput Waveform and FFT Plot of MAX483’
MAX487-8AX489 Transmitting a 15CkHz Signal

Driver Output Protection

Excessive output current and power dissipation caused*

by faults or by bus contention are prevented by two
mechanisms. A foldback current limit on the output
stage provides immediate protection against short cir-
cuits over the whole common-mode voltage range (see
Typical Operating Characteristics). In addition. a ther-
mal shutdown circuit forces the driver outputs into a
high-impédance state if the die tempera(ure rises
excessively. ’

Propagation Delay
Many digital encoding schemes depend on the differ-
ence between the driver and receiver propagation
delay times. Typical propagation delays are shown in
Figures 15-18 using Figure 14's test circuit.

The difference in receiver delay times, | tPLH - IPHL 1. iS
typically under 13ns for the MAX481. MAX485,
MAX490, MAX491, and MAX1487 and is typically less
than 100ns for the MAX483 and MAX487-MAX489.

The driver skew times are typically 5ns (10ns max) for
the MAX481, MAX485, MAX490, MAX491, and
MAX1487, and are typically 100ns (800ns max) for the

‘MAX483 and MAX487-MAX489.

1"

MAXLMN
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Low-Power, Slew-Rate-Limited
RS-485/RS-422 Transceivers
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Figure 15. MAX481/MAX485/MAXAIO/MAXA91/MAX 1487 51
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Low-Power, Slew-Rate-Limited
RS-485/RS-422 Transceivers

Line Length vs. Data Rate
The RS-485/RS-422 standard covers line lengths up to
4000 feet. For line lengths greater than 4000 feet, see
figure 23.

Figures 19 and 20 show the system differential volage
for the parts driving 4000 feet of 26AWG twisted-pair
wire at 110kHz into 120  loads.

Typical Applications
The MAX481, MAX483, MAX485, MAX487-MAX491, and
MAX 1487 ransceivers are designed for bidirectional data
communications on multipoint bus transmission lines.

Figures 21 and 22 show typical network applications
circuits. These parts can also be used as line
repeaters, with cable lengths longer than-4000 feet, as
shown in Figure 23.

To minimize reflections, the line should be terminated at
both ends in its characteristic impedance, and stub
lengths off the main line should be kept as short as possi-
ble. The slew-rate-limited MAX483 and MAX487-MAX489
are more tolerart of imperfect termination.

o . . S B
4 gu— o
e PN w
3 - B e = -
Vy-Vz }s . % g A
3 ’ . i - .
Y & | 2. 4 F F hS R
0 |7 4 - Sy sV
v
—_— . HaTaal -1 ov
2sldiv

JUNESESUS I V')

| - : : 4 0v

i\ TN /-\ N

i

3 5V

2ps/div

T o e e rT———— R w— T w—— AT
. ‘

Figure 19. MAX481/MAX485/MAX49OMAX491/MAX1487

System Differential Voltage at 110kHz Driving 4000 of Cable

Figure 20. MAX483. MAX487-MAX489 System Differential
Voltage at 110kHz Driving 4000R of Cabié ’

1200 20 :
] 8 (« VVVl e —
o ) .
— D1
{(
De A B 3 )) ) RO 1) A
RO — R R — 20
53 &
e R* R
MNMAXAMN
MAX48T
MAX(83
MAX48S . i [ I [
MAX487 o € ROE o 0f ROE
MAX1487

Figure 21. MAX481/MAX483/MAX485/MAX487/MAX 1487 Typical Hai-Duplex RS-485 Netwark

MAXIMN
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SN75176A
DIFFERENTIAL BUS TRANSCEIVER

02619, JUNE 1984 —REVISED AUGUST 1889

g .
¢ Bidirectional Transceiver
¢ Meets EIA Standards RS-422A and CCITT

Recommendations V.11 and X.27

| o Designed for Multipoint Transmission on

Long Bus Lines in Noisy Environments

e 3-State Driver and Receiver Outputs

¢ Individual Driver and Receiver Enables

o Wide Positive and Negative Input/Output
Bus Voltage Ranges

e Driver Output Capability. . . +60 mA Max

e Thermal Shutdown Protection

e Driver Positive and Negative Current
Limiting

o Receiver Input Impedance . . . 12 k2 Min

o Receiver Input Sensitivity . . . £200 mV

@ Recelver Input Hysteresis . . . 50 mV Typ

e Operates from Single 5-V Supply

¢ Low Power Requirements

description

The SN75176A differential bus transceiver is a
monolithic integrated circuit designed for
bidirectional data communication on multipoint
bus transmission flines. It is designed for
balanced transmission lines and meets
€iA Standard RS-422A and CCITT
Recommendations V.11 and X.27.

The SN75176A combines a 3-state differential
line driver and a differential-input line receiver
both of which operate from a single 5-V power
supply. The driver and receiver have active-high
and active-low enables, respectively, that can be

externally connected together to function as
direction control. The driver differential outputs
and the receiver differential inputs are connected
internally to form differential input/output (/0
bus ports that are designed to offer minimum
loading to the bus whenever the driver is disabled
of Ve = 0. These ports feature wide positive
and negative common-mode voltage ranges
making the device suitable for party-line

applications.

DORP
DUAL-IN-LINE PACKAGE

{TOP VIEW)
a(]
ReC
pe(]
of}

F R
w N - o
J
>

FUNCTION TABLE (DRIVER)

INPUT ENABLE QUTPUTS

o] DE

H
H
L

X rx
N >
N I rw

FUNCTION TABLE (RECEIVER)

DIFFERENTIAL INPUTS ENABLE
A-8 RE
Vip> 02V L
—02v<Vip<o2Vv L
Vip< —-02V L
X H

H = high level, L = low level, 1= ‘indelelminau.
X = irrelevant, Z = high impedance {off) % A

logic symbol

DE {3t A EN1

R—E(z) B~

e

LS "m
z
N
’
:

4
D“ 19

q
: L
n.-‘l'—«-vz .D"[:

logic diagram (positive logic)
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Oit/31/0R

DIFFERENTIAL BUS TRANSCEIVER

description (continued)
The driver is designed to handle loads up to 60 mA of sink or source current. The driver features positive.
and negative-current limiting and thermal shutdown for protection from line fault conditions. Thermal
shutdown is designed to occur at a junction temperature of approximately 150°C. The receiver features
a minimum input impedance of 12 k{}, input sensitivity of 200 mV, and a typical input hysteresis of 50 mv.

The SN75178A can be used in transmission line applications employing the SN75172 and SN75174
quadruple differential line drivers and the SN75173 and SN75175 quadruple differential line receivers,

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF A AND 8 1/O PORTS TYPICAL OF RECEIVER QUTPUT
Vee p’ -- ? ) 4 = Ei— Vee
P | cc . :E 85
3 r 1 NOM
N 16.8 k1 3 Y
INPUT ——{: h 4 nom S ss0a ¥
— NOM __
4 39600 ouTPUT
¥ Nom ¥
X -
4 -- -
Vezd ., ,L —— GND
Driver tnput: Req ™ 3kN NOM INPUT/OUTPUT A
Enable Inputs: R,q « 8 k1 NOM PORT

Texas {?
INSTRUMENTS

2-578 POST OFACE BOX $35203 - DALLAS, TEXAS 75265
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SN7517bA
DIFFERENTIAL BUS TRANSCEIVER

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)

Supply voltage, VCC (see Note 1) ...... e rree e Ceeeeeee S 4
Voltage at any bus terminal. . .... e eeiaee e et eeeceaese s ... =10Vt 15V
Enable inpUt VOItBge . . v v o vt it i v i ia it e e eieteieaieeen-s BBV

Continuous total dissipation at {or below} 25°C free-air temperature (see Note 2):
D package ...... et ece e [ IR 28 1)
PPacKage . .ttt n it e P e 1000 mW
Operating free-air temperature range . .. ..... J N e  eteiaee... 0°Cto70°C
ve.... =65°Cto 150°C

Storage temperature fange .. ...........
Lead temperature 1,6 mm (1/16 inch} from case for 10 seconds......

NOTES: 1. All vohage values, except difforentisl input/output bus voliage, are with respect 10 network ground terminal.

260°C

2. For operation above 25°C free-air temperature, derata the D peckage to 464 mW at 70°C at the rate of 5.8 mW/°C and

derate the P package 1o 640 mW at 70°C at the rate of 8.0 mW/eC,

recommended operating conditions

MIN NOM MAX j UNIT
Supoly vohage, Voo 4.75 s 5.25 v
Voltage at any bus terminal {separately or common-mode), Vi of Vic -7 12 v
High-level input voltage, Vi D, DE, and RE 2 ) v
Low-level input voltage, ViL D, DE, and RE 0.8 v
DiHerential input voltage, Vip (see Note 3) \ 12 \
High-fevel output current, I0H Zuver -50 mA
Receiver = . -400 rA
. Driver &0
Low-level output current, 101, Receiver 2 mA
Operating free-sir temperature, TA 0 70 °C

NOTE 3: Dilferential-inputfoutput bus voltage is measured at the noninverting terminat A with respect to the inverting terminst B.

Texas ‘t@
INSTRUMENTS

POST OFFICE BOX 653303 « DALLAS, TEXAS 75268
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DRIVER SECTION

driver electrical characteristics over recommended ranges of supply voltage and operating free-ajr
temperature {unless otherwise noted).

PARAMETER TEST CONDITIONS MIN TYPT MAX UNIT
ViK input clamp voitage I} = ~18mA -1.5 v
N ViH =2V, Vi = 0.8V,
\7 High-level output voltage 3.7
OH ig put voltag fon = ~33 mA ; v
Vig = 2V, Vi = 08V,
VoL Low-level output voltage =2V =08 11 v
o = 33 mA
[Vopi]  Differential output voltage lo=0 2 Vop2 v
. AL = 1000, Seas Figure 1 2. 2.7
V, Ditferential output volta
IVop2l  Ditferential outp 9¢ AL = 540, See Figure 1 15 24 v
. Change in magnitude of
Ajv Q.
ivool ditferential output voitage? 0.2 v
Voc Common-mode output voltage$ AL = 54 Qor 1000,  Ses Figure 1 3 v
Change in magnitude of
AV, +0.2 v
WVocl common-mode output voltage?
Output disabled, Vo = 12V 1
! ut
o Output current See Note 4 Vo = ~7V o8 | ™
") High-fevel input current Vi=24V 20 7.3
e, Low-level input current V=04V -400 »A
Vo = 7V ~250
los Short-circuit output current Vo = Vce 250 mA
Vo =12V 500
; Supply current fiotal package) No load St S sl ) 3530 1
rrent (3 D
S Y i s Cutputs disabled 26 40 |

1Al typical values are at Ve = 5V and Ty = 25°C.
*3iVopl and A;Vogc! are the changes in magnitude of Vgp and VOC respectively, that occur when the input is changed from 2 high

ievel to a low level.
$1n EJA Standard RS-422A, VO(. which is the average of the two output voltages with respect to ground, is calied output offset voltage, Vos.

NOTE 4: This applies for both power on and power off. Refer 1o EIA Standard RS-422A for exact conditions.

driver switching characteristics, Voc = 5V, TA = 25°C

PARAMETER TEST CONDITIONS MIN TYP  MAX UNIT
iff iat- 1 i
100 D:l evem:a output de :y. Enme' A = 600, Seo Figure 3 40 60 ns
typ  Differential-output transition time (33 95 ns
tpz1y Output enable time 10 high level R = 1100, See Figure 4 55 20 ns
tpz. Output enable time to fow level R = 1109, See Figure § 30 50 ns
tpz  Output disable time from high level R = 11010, See Figure 4 85 130 ns
tprz  Output disable time from low level R, = 1101, See Figure § 20 40 ns
. {l}
TExAS
INSTRUMENTS
2-580 POLT OFICE BCE 938303 « DALLAL. T(143 I33e3
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SN75176A
DIFFERENTIAL BUS TRANSCEIVER

RECEIVER SECTION

receiver electrical characteristics over recommended ranges of common-mode inbut'voltage, supply
voltage, and operating free-air temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN  TYP!  MAX [UNIT
VTH Differential-input high-threshold voltage | Vg = 2.7 v, lo = -0.4mA 0.2 v
V1L Differential-input low-threshold voltage Vo =05V, 1o = 8 mA -0.2° v
VT+ - VT Hysteresis$ 50 mv
VIK Enable-input clamp voltage lf = ~18 mA -1.5
Vip = -200mV, gy = -400 sA,
High-leve! output voltage 7
VoH eus etiput ot See Figure 2 27
Vip = -200 mV, oL = 8 mA,
Low-fevel output volt N 0.45 v
VoL ow-level output voltage See Figure 2 p
10z High-impedance-state output current Vo = 0.4 Vto 2.4V =20 | pA
. Otherinput = OV, [V; = 12V 1
Line input mA
5 y o shinkei See Note 4 Vi= -7V -0.8
[ High-level enable-input current ViH = 2.7V : 20 | »A
Iy, Low-fevel enable-input current Vi = 04V -100 | wA
P Input resistance 12 k0
los Short-circuit output current -15 -85 mA
Outputs enabled 35 50
[ Supply current {total packa No toad mA
cc el B Ouiputs disabled 26 40

Al typical values are at Voo = 5 v, Ta = 25°C.

IThe algebraic convention, where the | positive (mor gative) limit is designated minimum, is used in this data sheet for common-
mode input voltage and threshold voltage levels only,

SHysteresis is the ditference between the positive-going input threshold voltage, VT4, and the negative-goirg input threshold voltage,
V7 . See Figure 4. 3

NOTE 4: This spplies for both power on and power off. Refer to EIA Standard RS-422A for exact conditions.

receiver switching characteristics, Vee = 5V, T = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT.
tPLH _ Propagation delay time, fow-10-high-tevel output ViD= ~1.5Vtwo 1.5V, 20 as ns
tpHL  Propagation delay time, high-to-low-level output Cy = 15 pF, See Figure 6 23 35 ns
1pZiH  Output enable time to high tevel i 10 30 ns

Cy = 1S5 pF, See Fi 7
pze. Output enable time to fow ‘evel L P " "?u'e 12 30 ns
tPHZ  Output disable time from high level 4 20 35 ns
CL =1 5 7 o
tprz  Output disable time from low level L 7PN R See Figure . 17 35 ns
Texas ‘vi
INSTRUMENTS
POST OFFICT BOX 35303 » DALLAS. TIXAS 73245 2-581
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SN75176A
DIFFERENTIAL BUS TRANSCEIVER

PARAMETER MEASUREMENT INFORMATION

E
-

Vooz2

ﬁ'"l
=
Q

"
M|
<
)
(2]

-

AA

ov

FIGURE 1. DRIVER Vgp AND Voc

Von -1
T'OL ‘ oH
Vou

L L L4

FIGURE 2. RECEIVER VoH AND Vor

——— 3Vv
INPUT 15v 15V
Y ov

v
{808 oyteuT ! !
GENERATOR
t, —++ﬂ k*f—!
{See Note A} . son l oo 1 ! 00
P —— =25V
Y 1 HE 90%
1 e CL=15pF  OUTPUT  sox-H 1 sox
= I {See Note B) : % ~-25V
= tro M - e 10
TEST CIRCUIT VOLTAGE WAVEFORMS

FIGURE 3. DRIVER DIFFERENTIAL-OUTPUT DELAY

AND TRANSITION TIMES

ouTPUT —_——— - — gy
INPUT 15V 1sv
OVor3V | oV

Cy =50 pF
(See Note B}

GENERATOR
{Ses Note A}

TEST CIRCUIT

FIGURE 4. DRIVER ENABLE AND DISABLE TIMES o

s5v

R =110Q

OUTPUT
3Vorov

Ci =S0pF
(See Nots 8}

GENERATOR
(See Note A}

TEST CIRCUIT

|
.5 V
k—b{— 1PZH | o

_—LVOH

[
OUTPUT ! ¥

23v |1

ez —fe- Vott ~0V

VOLTAGE WAVEFORMS

——————— av
INPUT m
! ov
{

1
!
P2t —H—H :

'
: —-tp 2
1 : sv
ou’rmrws v
3 Vot

VOLTAGE WAVEFORMS

FIGURE 5. DRIVER ENABLE AND DISABLE TIMES
NOTES: A. The input pulss is supplied by a generator having the following characteristics: PRR = 1 MMz, 50% duty cycle. ty s6 ns,

i S6ns, 2oy =~ S0 Q.
- B. Cg includes probe and &g capacitance.

Texas ‘{'r‘
INSTRUMENTS
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SN75176A
DIFFERENTIAL BUS TRANSCEIVER

PARAMETER MEASUREMENT INFORMATION

ouUTPUT

GENERATOR

(See Nota A} 15V
C =15pF
(Ses Note B)I
- ov L
TEST CIRCUIT VOLTAGE WAVEFORMS
FIGURE 6. RECEIVER PROPAGATION DELAY TIMES
15V $1

2k0

-1 S5V e—290 E
—_— —L "

T Cy < 5k

‘I X <

GENERATOR = CL = 15 pF
> L P
{Ses Note A) b3 S {See Note B)

1N916 OR EQUIVALENT

= TEST CIRCUIT =

————1sV
Slto-15V
1 0V 52 closed

1 S3 open
!PzL—k—h[
) |

f VoK' v
—_—— — n45
OouUTPUT 15V i
AL ouTePuUT 1sv

Vou

INPUT

———3V

Sttt 15V S1te—15V
$2 closed INPUT §2 closed
$3 closed

S3 closed ]
1 ov
I

1
VOH 1 ——— w13V
ouTPUT 05V
Vou

— ——— =13V
VOUTAGE WAVEFORMS
FIGURE 7. RECEIVER OUTPUT ENABLE AND DISABLE TIMES
“OTES: A. The input puise is supplied by 2 generator having the foflowing characteristics: PRR = 1 MHz, S0% duty cycle, tp s6 ns,

Y s6ns, Zoyy = S0Q.
B, Cy includes probe and jig capacitance.

Texas X2
INSTRUMENTS

POST OFFICE POX 6535003 « DALLAS, TIXAS 75243
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SN75176A
DIFFERENTIAL BUS TRANSCEIVER

TYPICAL CHARACTERISTICS

ORIVER HIGH-LEVEL OUTPUT VOLTAGE
vs
DRIVER HIGH-LEVEL QUTPUT CURRENT

° v '-‘S‘V
> 45 = cc .
1 TA=25°C
g 4 ]
S is T~
.é. 3 \\
5 7\.\
© 25
L4
>
S 2
)
£ 15
Vg
9 os

(1]
0 =20 —-40 ~60 -80 -100 -120
foH-—High Level Output Current—mA

FIGURE 8

DRIVER DIFFERENTIAL OUTPUT VOLTAGE
vs
DRIVER OUTPUT CURRENT

4

feg]
vVee =5V
~J Ta =25°C

35

25 <

1.5

1
0.5 . — \\

0
-0 10 20 30 40 50 60 70 80 S0 100
19 = Qutput Current—mA

Vop ~ Differential Output Voltage-V
N

FIGURE 10

VoL — Low Level Output Voltage—V

Vor—Low-Level Output Voltage~-V

DRIVER LOW-LEVEL OUTPUT VOLTAGE -
vs
ORIVER LOW-LEVEL OUTPUT CURRENT

1
Vg5V B - - -
TA=25°C

6 20 40 60 80 100 120
loL = Low Level Output Current—~mA

‘  FIGURE 9

RECEIVER LOW-LEVEL QUTPUT VOLTAGE
vs
RECEIVER LOW-LEVEL OQUTPUT CURRENT

06 OB dey /

Ta=25"C
0.5
>
0.4 h
03 Va i

0.2 /

0.1

[} S 10 15 20 25 30
foL~Low Level Qutput Current—mA

FIGURE 11

3
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SN75176A

DIFFERENTIAL BUS TRANSCEIVER

[ J—

VoL~-kow-Level Output Voltage~V

TYPICAL CHARACTERISTICS

RECEIVER LOW-LEVEL OUTPUT VOLTAGE

05

0.4

0.3

0.2

0.1

vs

FREE-AIR TEMPERATURE

- L] T
vee=5V
Vip=-0.2V
loL =8 mA

0
0

10 20

30 40 SO

60 70 80

Ta~Free-Air Temperature—"C

Fl

GURE 12

Vo=Output Voltage—~V

RECEIVER OUTPUT VOLTAGE

vs
ENABLE VOLTAGE
5 T v
Vip=02V }
™ Load = 8 k{2 to ground !
L
af-Ta=25¢C . - Vgg =5.25 V—
i T !
1 A l H
Vee=5V - -
3 9§ Veg =475V —
|
1
2 f
i
]
’ |
0 l

(¢} 0.5 1 1.5

2 25 3

Vi=—Enable Voliage—V

FIGURE 13

RECEIVER QUTPUT VOLTAGE

vs

ENABLE VOLTAGE

T | T
Vee=5.25V Vip=-0.2V

T 1 Load = 1k§1 0 V¢

1 1 Ta=25°V
A Vee=4375Vv {
| { Vee=5V <
) | g
2
3 |
> i
3
o
H
o
|
o =
>

0o oS 1 15 2 25 3
V|~Enable Voltage~V
FIGURE 14
i
__Texas {{;
INSTRUMENTS
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SN75176A

TYPICAL APPLICATION

SN7S176A

1

[ 2225

AA
\A4

I”
4 >
9 .
e "
2 1

UP TO 32
TRANSCEIVERS

o o o

NOTE: The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as short

as possible.

*p
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stAsiBuATad DS1232 ¥ide MAX1232

DALLAS

SEMICONDUCTOR

FEATURES
® Super low-power version of DS1232

* 50 pA quiescent current
e Halts and restarts an out-of-control microprocessor

* Automatically restarts microprocessor after power
failure

« Monitors pushbutton for external override

e Accurate 5% or 10% microprocessor power supply
monitoring

« 8-pin DIP or 8-pin SOIC package
« Optional 16-pin SOIC package available

® Industrial temperature -40°C to +85°C available, des-
ignated N

DESCRIPTION

- The DS1232LPAPS Low Power MicroMonitor Chip

monitors three vital conditions for a microprocessor:
power supply, software execution, and external over-
ride. First, a precision temperature-compensated refer-
ence and comparator circuit monitors the status of Vee.
When an out-of-tolerance condition occurs, an intemal
power fail signal is generated which forces reset to the
active state. When Vg retums to an in-tolerance condi-

DS1232LP/ILPS

DS1232LP/LPS
Low Power MicroMonitor Chip

PIN ASSIGNMENT
NC (I} 1V 1611 nC
peRsT 04 | 2 1[I0 vee
- nelfa 14D nc
FERsT (1 ~ 8] Veo wdMis 13D S
wm(]2 1§ ne@{s 20 ne
= ToL OO | 6 1[I0 RST
Tou {3 6] AST wet |7 10/ ne
ano L4 s Jast  eno D)8 o[ID AsT
DS1232LP 8-Pin OIP DS1232LPS 16-Pin SOIC
(300 Mil) {300 Mi)
PBRST (I }j g [0 vce
To0H |2 70O ST
ToLOn {3 [ 3ST
GND 4 5D AST
DS1232LPS-2 8-Pin SOIC
(150 Mil)
PIN DESCRIPTION
PBRST — Pushbutton Reset input
TD — Time Delay Set
TOL — Selects 5% or 10% V¢ Detect
GND - Ground
RST © "2 Reset Output (Active High)-
RST ~ Reset Output {Active Low, open
drain)
5T — Strobe Input

Vee — +5 Volt Power

tion, the reset signals are kept in the active state for a
minimum of 250 ms to allow the power supply and pro-
cessor to stabilize.

The second function the DS1232LP/LPS performs is
pushbutton reset control. The DS1232LP/LPS de-
bounces the pushbutton input and guarantees an active
reset pulse width of 250 ms minimum. Tha third function

040594 177
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. is a watchdog timer. The DS1232LP/LPS has an inter-

naltimerthatforces the reset signals to the active state if
the strobe input is not driven low prior to time-out. The
watchdog timer function can be set to operate on time-
out settings of approximately 150 ms, 600 ms, and 1.2
seconds.

OPERATION - POWER MONITOR

The DS1232LP/LPS detects out-of-tolerance power
supply conditions and wams a processor-based system
of impending power failure. When V¢ falls below a pre-
set level as defined by TOL, the V¢ comparator out-
puts the signals RST and RST. When TOL is connected
to ground, the RST and RST signals become active as
Ve falls below 4.75 volts. When TOL is connected to
Vece. the RST and RST signals become active as Vg
falls below 4.5 volts. The RST and RST are excellent
control signals for a microprocassor, as processing is
stopped at the last possible moments of valid Vgg. On
power-up, RST and RST are kept active for a minimum
of 250 ms to allow the power supply and processor to
stabilize.

OPERATION - PUSHBUTTON RESET
The DS1232LP/LPS provides an input pin fordirect con-
nection to a pushbutton (Figure 1). The pushbutton re-

MICROMONITOR BLOCK DIAGRAM
FD

setinput requires an active low signal. Intemally, this in-
put is debounced and timed such that RST and RST
signals of at least 250 ms minimum are generated. The
250 ms delay starts as the pushbutton resat input is re-
leased from low level.

OPERATION - WATCHDOG TIMER

The watchdog timer function forces RST and RST sig-
nals to the active state when the ST input is not stimu-
lated for a predetermined time period. The time period s
set by the TD input to be typically 150 ms with TD con-
nected to ground, 600 ms with TD left unconnected, and
1.2 seconds with TD connected to V¢. The watchdog
timer starts timing out from the set time period as soon
as RST and RST are inactive. If a high-to-low transition
occurs on the ST input pin prior to time-out, the watch-
dog timer is reset and begins to time-out again. If the
watchdog timer is aliowed to time-out, then the RST and
RST signals afe driven to the active state for 250 ms
minimum. The ST input can be derived from micropro-
cessor address signals, data signals, and/or control sig-
nals. When the microprocessor is functioning normally,
these signals would, as a matter of routine, cause the
watchdog to be reset prior to time-out. Toguarantee that
the watchdog timer does not time-out, a high-to-low
transition must occur at or less thanthe minimum shown
in Table 1. A typical circuit example is shown in Figure 2.

Vee >__

ToLERANCE
ToL > BIAS

DIGITAL
 SAMPLER

T.C. REFERENCE

i

DIGITAL
OELAY

RST

— LEVEL SENSE
PEAST >_ ANO
DEBOUNGE

S VOLTAGE
s SENSE

TIME-QUT
COMPARATOR

040594 2/7
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DS1232LPALPS
PUSHBUTTON RESET Figure 1
+5 Vpe
PBRST
__L_ N Vee
5T
ps1z32 |- ALE
LP/ILPS —
[ RST
il /ST
8051
uP
WATCHDOG TIMER Figure 2
+5 Voc
PBasT l
_l._ J Vee
s ST
ostza2 PE—— MREQ
TOL LP/LPS AsT 10K . b
GND i Aogggss DECODER |
—] 3 RST RST
7 >

040554 277
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. TIMING DIAGRAM: PUSHBUTTON RESET Figure 3

——— oty ——P
PBAST
el tea :
-
- ViL
AN
(-
Ff— tasT
.R_g? Yy =i
) D &
AST AN r VoL
7 S
TIMING DIAGRAM: STROBE INPUT Figure 4
INVALIO VALID INDETERMINATE
STROBE STROBE STROBE
‘ MIN.

7E

MAX.

.
LI

WATCHDOG TIME-OUTS Table 1

TIME-OUT
T MIN TYP MAX
GND 62.5ms . 150 ms 250 ms
Float 250 ms 600 ms 1000 ms
Vee 500 ms 1200 ms 2000 ms

040594 477
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0S1232LP/LPS

TIMING DIAGRAM: POWER DOWN Figure 5

Vee
4,75V
Veere
S ——y
Vou
Vou

R

T .
ns%

t

425V

K

{0
(
)]

TIMING DIAGRAM: POWER UP Figure 6

425V

Vec i

]

475V

RST
/ S L e
A T + e
N

040594 577



wr—— T

-

[ e T L I o i
- -~ 4

J— FrTa———
o —— o0 T ETE—— L

- — o E—— e v — -

o

DS1232LP/LPS

106

- ABSOLUTE MAXIMUM RATINGS*
Voltage on V¢ Pin Relative to Ground
Voltage on I/O Relative to Ground
Operating Temperature
Operating Temperature (Industrial Version)
Storage Temperature
Soldering Temperature

-0.5V to +7.0V
—0.5Vto Vee + 0.5V
0°C to 70°C

~40°C to +85°C
-55°C to +125°C
260°C for 10 seconds

* This is a stress rating only and functional operation of the device at these or any other conditions above
those indicated in the operation sections of this specification is not implied. Exposure to absolute maxi-
mum rating conditions for extended periods of time may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS

(0°C to 70°C)
PARAMETER SYMBOL MIN TYP T MAX UNITS NOTES
Supply Voltage Vee 4.5 5.0 5.5 \" 1
ST and PBRST Input High Level Vi 2.0 Vee+0.3 v 1
8T and PBRST Input Low Level Vi 0.3 +0.8 AN\ 1
DC ELECTRICAL CHARACTERISTICS (0°C to 70°C; Ve = 4.5 t0 5.5V)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Input Leakage e -1.0 +1.0 pA 3
Output Current @ 2.4V lon -8 -10 mA 5
Output Current @ 0.4V loL 10 mA
Low Level @ RST Vou 0.4 \ 1
Output Voltage @ -500 uA Vou Ve 05V | Vee -0.1V Vv 1,7
Operating Current (CMOS) Icci 50 pA 2
Operating Current (TTL) lcco 200 500 HA 8
Vce Trip Point (TOL = GND) Veere 4.50 4.62 4.74 v 1
Ve Trip Point (TOL = Veg) Veerp 4.25 437 4.49 v 1
CAPACITANCE - - (ta=25°C)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Input Capacitance CiNn 5 pF
Output Capacitance - Cout 7 pF
040594 677
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DS1232LP/LPS
AC ELECTRICAL CHARACTERISTICS {0°C to 70°C; Vo = 5V + 10%)
PARAMETER sYMBOL | MIN TYP MAX UNITS | NOTES
PBRST = Vy_ tpg 20 ms
RESET Active Time tasT 250 610 1000 ms
ST Pulse Width tst 20 ns 6,9
Ve Fail Detect to RST and RST tapp 50 175 us
Vce Slew Rate 4.75V to 4.25V te 300 us
V¢ Detect to RST and RST tapu 250 610 1000 ms 4
Inactive
Ve Slew Rate 4.25V to 4.75V t 0 ns
;P;B;?ﬁ Stable Low to RST and| tppuy 20 ms

NOTES:

1.

®

All voltages referenced to ground.

tg = Sus.

. R8T is an open drain output.

. Must not exceed typ minimum. See Table 1.

. Measured with outputs open and ST and PBRST within 0.5V of supply rails.

Measured with outputs open and ST and PBRST at TTL fevels.
Watchdog can not be disabled. It must be strobed to avoid resets.

2
3. PBRST is intemally pulled up to V¢ with an intemal impedance of 40K typical,
4,
)
6
7

. RST remains within 0.5V of Ve on power-down until Ve drops below 2.0V, RST remains within 0.5V of
GND on power-down until Vo drops below 2.0V,

040594 777
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ORG O0O000H

BANKO : DS

BANK1: DS
BANK2 : DS
BANK3: DS

BITADB: DS
MAGBUF: DS
MAGWRK: DS
STACK: DS

N oo

40

22

ORG MAGWRK

RFCOUNT: DS
RFTABLE: DS

TEST: DS 1
ORG BANK2
SFTABLE: DS 7
CONTACT: DS 1
ADDRESS EQU 00000001B
SERVER EQU 10000001B
IBMPC EQU 11111111B
BROADCAST EQU 11111111B
CARDTD EQU P1.0
CARDTC EQU P1.1
CARDCP EQU P1.2
LED EQU P1.3
SIGNAL EQU P1l.4
CARDFF EQU 0OH
CARDER EQU 01H
CARDRF EQU 02H
CONNECT EQU O03H
BUSY EQU 04H
REQ EQU 05H
RFINISH EQU 06H
POLL EQU 07H
B7 EQU 08H
TEMP EQU O09H
RFSF EQU RFTABLE
RFAF EQU RFTABLE+1
RFCF EQU RFTABLE+2
RFIF EQU RFTABLE+3
RFCRC EQU RFTABLE+4
RFXF EQU RFTABLE+6
SFSF EQU SFTABLE
SFAF EQU SFTABLE+1
SFCF EQU SFTABLE+2
SFIF EQU SFTABLE+3
SFCRC EQU SFTABLE+4
SFXF EQU SFTABLE+6
BRO6 EQU OFDH
BR48 EQU OFAH
BR24 EQU O0F4H
BR12 EQU OES8SH
DOUBLE EQU 80H
NORMAL EQU O0OH
DM EQU 00001111B
UA EQU 01100011B
BZ EQU 11100011B
FREE EQU 00011111B
SABM EQU 00111111B

; **RFTABLE* *

; ¥**SFTABLE* *

; ¥**TM1 ADDRESS**

; **DORT 1%+*

; DATA

; CLOCK

; PRESENT OF MC

;**BIT ADDRESS**
;CARD FIRST FLAG
;CARD ERROR FLAG
;CARD REVERSE FLAG

; STATUS CONNECTED

; STATUS SERVER BUSY!
;ERROR FLAG

;RECEIVE SUCCESS

;FOR CRC

;FOR CRC

; **RAM ADDRESS**

; **VALUE* *

; **PROTOCAL VALUE**



o =

DISC EQU 01000011B 11
MTU EQU 01001111B
SIM EQU 10000011B
NRGT ' EQU 10111111B
PCBC EQU 00011011B
DBYTE EQU 00000000B

a wm———

ORG O00O0OH
LJMP PREPARE

ORG 0023H
LJMP 0600H

e . ———

PREPARE:
MOV R2,#00H
POWERUP: ’
MOV R3, #00H
DJINZ R3,S
DJNZ R2, POWERUP
MOV SP, #STACK

SETB P1.0 ;SET INPUT

SETB P1.1

SETB Pl1.2

MOV  TL1, #BR24 ;2400 BAUD RATE

MOV TH1, #BR24

MOV ~ SCON, #11110000B ; SERIAL MODE 3 (9BIT UART)
MOV ~ TMOD, #00100000B ;TIMER 1 MODE 2 (AUTORELOAD)
MOV  PCON, #NORMAL ; NORMAL BUAD RATE

SETB EA

SETB ES

CLR TO ;RECEIVE STAND-BY

‘ CLR CONNECT ; STATUS DISCONNECT

%

|
!
|
E
|
|
|
|

CLR BUSY

CLR REQ

CLR RFINISH

SIGNAL

MOV  SFSF,#01111110B

MOV SFAF, #ADDRESS ; PROVIDE SELF-ADDR TO SERVER
MOV ~ SFXF,#01111110B

TCON, #01000000B ;TR1 ON

CLR P1.
CLR P1.
CLR P1.

@'
=
Pv)

S
&

Nounbd W

JNB CARDCP,MAG_RD ;WAIT FOR CP=0
JNB RFINISH,MAIN ; POLL BROADCAST
CLR RFINISH

CALL EDIT

SJMP MAIN

i {*** MAG READ *%%
MAG RD:
CALL  CARDRD
CALL  CARDAJ
] JB CARDER, MAIN



] CALL,  CARDCL
i SJMP  MAIN
e et o Uy e
;, SUBROUTINE
| ; *** CARDCL SUB *%*
E; CLEAR MAGBUF
| CARDCL:
| MOV RO, #MAGBUF
MOV R1, #40
QCARDCle MOV  @RO, #0
4 INC RO
: DJNZ R1,CARDCL1
RET
E; *** CARDRD SUB ***
*; MAGNETIC CARD READ (RAW DATA)
E; OUT = MAGBUF
;) REG = A,RO,R1,R2
'CARDRD : MOV RO, #MAGBUF
i SETB  CARDFF ;SET FISRT FLAG
CARDRD2 { MOV R2, #5 ;5 BIT DATA
! CLR A
CARDRDA : JB CARDCP, CARDRDS ;CHECK CP=1 (END CARD)
i JB CARDTC, CARDRD4 ;WAIT FOR CLOCK=0
| MOV R1,#2 ; DELAY
‘ DJNZ R1,S
' MOV C, CARDTD ;READ DATA
b JNB CARDFF, CARDRDS
JC CARDRD4 ; CHECK FIRST=0 (IF BIT C=1
y ;IT INDICATES START BIT,
| ;NOTHING TO DO)
; CLR CARDFF
CARDRDS : RRC A
' JNB CARDTC, $ ;WAIT FOR CLOCK=1
, DJNZ ~ R2, CARDRD4
1]
, RRC A
; RRC A
E RRC A
t CPL A
ANL A,#00011111B
E MOV @RO, A
. INC RO
) CIJNE RO, #MAGBUF+40, CARDRD2
CARDRDS : RET

[}
;1 *%% CARDAJ SUB ***

. CHECK PARITY,CHANGE TO ASCII)

IIN = MAGBUF RAW DATA

tOUT = MAGBUF ASCII DATA (40 BYTE)
{CARDER 0=0K 1=ERROR

REG = A,RO,R1,R2,R3,R4

LT P N T T

MAGNETIC CARD ADJUST DATA (CHECK REVERSE,

CARDAJ: MOV RO, #MAGBUF ;BACKUP TO MAGWRK
MOV R1, #MAGWRK
| MOV R2,#40
CARDAJ1 : MOV A, @RO
l MOV @R1,A



INC RO s
INC R1
DJNZ R2,CARDAJL

pm—— Al

| CLR CARDRF ; FORWARD
CALL CARDCK :

} JB CARDER, CARDAJS

b CALL CARDAX

1 JB CARDER, CARDAJ8

5 RET

i

* CARDAJS : SETB CARDRF ; REVERSE

. CALL  CARDRE
; CALL  CARDCK
\ CALL  CARDAX
| RET
**x%* CARDAX SUB ***
}; MAGNETIC CARD LAST CHECK (FIRST & LAST DATA)

; REG = A,RO

i

_CARDAX: CLR CARDER ; CHECK DATA (B)

E MOV RO, #MAGBUF

. MOV A, @RO

i CJNE A, #’'B’,CARDAXS

¢ MOV RO, #MAGBUF+39 ; CHECK DATA (F)

‘CARDAX1 : MOV A, @RO

, CJNE A, #0, CARDAX2
DEC RO

i CJNE RO, #MAGRUF-1,CARDAX1

; SJMP = CARDAXS5

CARDAX?2 : DEC RO

] MOV A, @RO

i CIJNE A, #’'F’,CARDAXS

E RET ;EXIT OK

LARDAXS: SETB  CARDER ;EXIT DATA ERROR
RET :

**%* CARDRE SUB **%*
MAGNETIC CARD REVERSE CHECK

e oot T

4 IN = MAGWRK RAW DATA (REVERSE)
4 OUT = MAGBUF RAW DATA (FORWARD)
;1 REG = A,RO,R1,R2,R3,R4
]
CARDRE : CALL  CARDCL
; MOV RO, #MAGWRK+39 ;REVERSE DATA
MOV R1, #MAGBUF ; FORWARD DATA
! MOV R2, #5 ;MAGWRK BIT COUNT
‘ MOV R3, #5 ;MAGBUF BIT COUNT
} MOV R4, #0 ; WORK DATA
\ CLR CARDFF
CARDRE1 : MOV A, @RO ;SKIP ZERO BYTE
} CIJNE A, #0,CARDRE2
DEC RO
t CIJNE RO, #MAGWRK-1, CARDRE1
i RET ;ERROR (ALL MAGWRK ZERO)
CARDRE2 : MOV , @RO

RLC

A
RLC A
| A
i RLC A
1



‘ CARDRE3:
:

i CARDRES :

e > T T Y

o o

|

tCARDRES1 :

‘CARDRES?2 :

'‘CARDRES :

(Yrrmrmmne S, i S o e € P

ARDRES8 :

(Y

ARDREG61 :

RLC
Jc
DJNZ
RET

PUSH
MOV
RRC
MOV
POP

DJNZ
DEC
CJINE
SETB
CLR
SJMP
MOV
RLC
RLC
RLC
MOV

DJINZ
PUSH
MOV
RRC
RRC
RRC
ANL
MOV
INC
POP
JNB
RET
MOV

RLC
SJMP

i *** CARDCK SUB *%**
;# MAGNETIC CARD CHECK PARITY & CONVERT TO ASCII
;+ IN = MAGBUF RAW DATA

;t OUT = MAGBUF ASCII DATA (40 BYTE)
; 0=0K 1=ERROR (PARITY ERROR)
;!REG = A,RO,R1

CARDER

CARDCK:
}

[
CARDCK2 :

CARDCK3 :

!

|

£

}

l
CARDCK4 :

CLR
MOV
MOV
MOV
CJINE
RET

JNB
ANL
CJINE
JNC
ORL
SJMP
SUBB
ORL

A
CARDRES

114

R2,CARDRE3

ACC
A,R4
A
R4,A
ACC

R2, CARDRE6

RO

;FIND FIRST BIT = 1

; ERROR (NOTHING)

;SHIFT BIT DATA *#** LOOP ***

;NEXT BYTE OF MAGWRK

RO, #MAGWRK-1, CARDRES1

CARDFF
A
CARDRES52
A,@RO

A

A

A

R2, #5

R3,CARDRES

ACC
A,R4

A

A

A

A, #1FH
@R1,A
R1

ACC

CARDFF, CARDRE61

R3, #5

A
CARDRES

CARDER

RO, #MAGBUF

R1, #40
A,@RO

A, #0, CARDCK3

PSW. 0, CARDCKS8

A, #0FH

A, #0AH, $+3
CARDCK4

A, #30H
CARDCK6

A, #9

A, #40H

;DON'T CARE 3 BIT LEFT

;NEXT BYTE OF MAGRUF
i-—-\

- M

;EXIT OK

;NEXT BIT

; ERROR=0

;EXIT NO ERROR
; (UNDER 40 BYTE)

; CONVERT TO ASCII
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| CARDCKS : MOV @RO,A ; NEXT
. INC RO
DJNZ  R1,CARDCK2
RET ;EXIT NO ERROR
' CARDCKS: SETB  CARDER ; ERROR=1
. RET

*%* LINK ***

]
}
 LINK:
| CLR P1.5
! CLR Pl.6
i CLR P1.7
1 JB BUSY, LINKS ;WAIT FOR THE LINE
' SJMP LINKT
iLINKS:
JNB  RFINISH,S
. CLR  RFINISH
} MOV  A,RFIF
I CJINE A, #FREE, LINKS
' ,LINKT :
. MOV~ CONTACT, #SERVER : SEND DM
' MOV  SFSF, #7FH
l MOV  SFAF, #ADDRESS
' MOV SFCF, #DM
MOV  SFIF,#0
| MOV ~ SFCRC, SFIF
- MOV~ SFCRC+1,SFIF
| MOV  SFXF, #7FH
- ACALI, SEND
5 SETB P1.7
: JNB  RFINISH,$ ;WALT UA
] CLR  RFINISH
; MOV  A,RFCF
; CINE A, #UA, LINKE
1
; MOV ~ CONTACT, #SERVER ; SEND DUMB
ACALL SENDFULL
K MOV  SFCF, #DBYTE .+ :SEND 40 DATA
. MOV  CONTACT, #SERVER .
g MOV R4, #40
g MOV RO, #MAGBUF
MOV A, SFCF
LINKI :
: MOV  SFIF, @RO
E INC RO
INC A
E MOV SFCF, A
; CALL SEND
; DJNZ R4,LINK1
LiNKzz ;WAIT SABM OR DISC OR MTU
i JNB  RFINISH, $
. CLR RFINISH
i MOV  A,RFCF
E CINE A, #SABM, LINK3 ; CONNECT
' SETB SIGNAL ; IMPORTANT !
SJMP LINKX
4
LINK3 : CJINE A, #DISC,LINK4 ; DISCONNECT

f CLR SIGNAL



116
SJMP LINKX

e i

‘I,LINK4 : CINE A, #MTU, LINKS ; MULTIUSER
E SJMP LINKX
LINKS:
CINE A, #NRGT, LINKE ; UNREGISTERED USER
| SJMP LINKX
"LINKE : CPL P1.5 ; ERROR
; CALL DELAYX
\ SJMP LINKX
LINKX :
| RET
k
; *%*%x EDIT **x%
EDIT:
| CLR P1.5
i CLR P1.7
MOV  A,RFIF ; CHECK INFORMATION
$OMMAND TABLE:
! CJNE A, #BZ,CT2 ;LINE BUSY
, SETB BUSY
' SJMP EDITX
' CT2: CJNE A, #FREE,CT3 ;LINE FREE
. CLR  BUSY
SJMP EDITX
CT3: CJNE A, #PCBC, CT4 ; PC_BROADCAST (PC)

CALL BRCAST
SJMP EDITX

CT4: CJIJNE A, #SIM,CT5 ; SIMULTANEOUS
SJMP EDITX

B

: CTS :
SJMP EDITX
EDITX:
MOV C,BUSY
f MOV Pl1.6,C

E RET

é *%*% BROADCAST **%

%BCAST:
: CPL P1.5
i CALL DELAYX
£ RET

;E*** SEND ***
;REG = R1,R2,A, CONTACT

SEND:

PUSH ACC
SETB TO ;ENABLE DRIVER
E SETB TB8 ;SEND ACTIVATE ADDR

MOV A, CONTACT
MOV SBUF,A

] CLR TBS8 ;SEND DATA
MOV R2,#7 ;QUEUE FOR FRAME
MOV R1, #SFTABLE
SENDNEXT: JNB =TI, SENDNEXT
CLR TI
MOV A,@R1
MOV  SBUF, A
INC R1

B il
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SENDFULL:

ESENDNEXTFULL:
t

—
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;1 ¥x% DELAY ***
ELAY:

~

i
; *** DELAY LONG
;REG = R3
DELAYX :

!

DJINZ
JNB
CLR
SETB
MOV
MOV
JNB
CLR
CALL
CLR
CLR
CLR
POP
RET

PUSH
SETB
SETB
MOV
MOV

CLR
MOV
MOV
JNB
CLR
MOV
MOV
INC
DJINZ
JNB
CLR

SETB
MOV
MOV
JNB
CLR
MOV

JNB
CLR
CALL
CLR
CLR
CLR
POP
RET

MOV
DJNZ
MOV
DJNZ
MOV
DJNZ
MOV
DJNZ

RET
*okk

MOV

R2, SENDNEXT 1

TI,S
TI

TB8

A, CONTACT
SBUF, A
TI,$
TI
DELAY
TB8

TO

TI

AcC

ACC

TO

TB8

A, CONTACT
SBUF, A

TBS8

R2, #7

R1l, #SFTABLE
TL,$

TI

A,@R1
SBUF, A

R1

R2, SENDNEXTFULL
TI,S

TI

TB8

A, CONTACT
SBUF, A
TI,S

TI

SBUF, A

TI,$
TI
DELAY
TBS
TO

TI
ACC

R3,#0FFH
R3,$
R3,#0FFH
R3,3$
R3, #0FFH
R3,S
R3, #0FFH
R3,$

R2, #0FFH

;ADDRESS FINISH

;ENABLE RECEIVER (STAND BY)

; ENABLE DRIVER

;SEND ACTIVATE ADDR

; SEND DATA
;QUEUE FOR FRAME

;ADDRESS FINISH

;ENABLE RECEIVER

(STAND BRY)



3

4
fDELAYXl: MOV R3,#0FFH 118
) DJNZ R3,$
| MOV R3, #0FFH
i DJNZ R3,$
! MOV R3,#0FFH
| DJNZ R3,$
f MOV R3,#0FFH
! DJINZ R3,$
DJNZ R2,DELAYX1
| RET
E
)
!

; INTERUPT SERVICE ROUTINE : SI VECTOR

____________ p— e e e e e e e e e e e e e e e e e e e e e e mm e e e v = = = m= ma o o om = = o —m - —
7

ORG 0600H
1
! PUSH  ACC
DPUSH B
PUSH  DPSW
SETB RSO ; BANK1
CLR RS1
JNB RI,TI_SESSION

***RI SESSION***
2 CASES 1. SM2=1,RB8=1 : POLL

g Ty T, — - T

2. SM2=0 : RECEIVING DATA
MOV A, SBUF
CLR RI ;MY BUG
MOV B,A ; BACK UP
JNB SM2, CHK DAT ;SM2=0 => RECEIVE DATA
CJNE A, #ADDRESS, CHK ADD ;SM2=1 => CHECK ADDRESS
CLR SM2 ; PREPARE

;
]
[ MOV~ RFCOUNT, #00H
SJMP ~ RETURN
GHK_DAT JNB RB8,REC DAT
| SETB = SM2 ;RECEIVE FINISH
, SETB  RFINISH
SJMP  RETURN

REC_DAT
E MOV~ A,RFCOUNT
| ADD A, #RFTABLE
{ MOV RO,A
MOV  A,B ;RECOVER DATA
i MOV  @RO,A
! INC  RFCOUNT
' SJMP  RETURN
CHK_ADD CINE A, #11111111B,RETURN
; CLR  SM2 ; PREPARE
| MOV ~ RFCOUNT, #00H
: SJMP  RETURN
;v ¥%% TI SESSION *+**
TJ_SESSION: SJMP  RETURN
RETURN :
: POP  PSW
; POP B
POP  ACC
RETI

~.
4 S—— T T T me—
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; COMPOSE OF IBM4.ASM AND INTFACE.ASM 120

ORG O0000H
BANKO : DS 8
BANK1: DS 8
BANK?2 : DS 8
8
3

o e o, o i TV vy

BANK3 : DS
BITADB: DS
MAGBUF: DS 40
MAGWRK: DS 40
STACK: DS 21
ORG MAGWRK
RFCOUNT: DS 1 ;*¥* RFTABLE *%*
RFTABLE: DS 7
CONTACT: DS 1

o = TR P -

COUNT : DS 1

ORG BANK2
SFTABLE: DS 7 ;** SFTABLE **
DATA: DS 1

;** IDENTITY *%*
SERVER EQU 10000001B

T T e TR T e i TR

IBMPC EQU 11111111B :FOR RECEIVE
BROADCAST EQU 11111111B :FOR SEND
I-** PORT * %
CARDTD EQU Pi.0 ;DATA
CARDTC EQU P1.1 : CLOCK
' CARDCP EQU P1.2 ; PRESENT OF MC
| LED EQU P1.3
: SIGNAL EQU P1.4
DRIVER EQU TO
| ;*%* BIT ADDRESS **
! CARDFF EQU 00H ;CARD FIRST = FLAG
| CARDER EQU 01H ;CARD ERROR ~ FLAG
F CARDRF EQU 02H ;CARD REVERSE FLAG
CONNECT EQU 03H :STATUS CONNECTED
BUSY  EQU O04H : STATUS SERVER BUSY!
[ REQ EQU 05H ;ERROR FLAG
; RFINISH EQU 06H ;RECEIVE SUCCESS
POLL EQU 07H
B7 EQU 08H ;FOR CRC
E TEMP EQU  09H ;FOR CRC
;** RAM ADDRESS **
| RFSF EQU RFTABLE
: RFAF EQU RFTABLE+1
! RFCF EQU RFTABLE+2

RFIF EQU RFTABLE+3
E RFCRC EQU RFTABLE+4

RFXF EQU RFTABLE+6
b SFSF EQU SFTABLE
E SFAF EQU SFTABLE+1
SFCF EQU SFTABLE+2
SFIF EQU SFTABLE+3
L SFCRC EQU SFTABLE+4
SFXF EQU SFTABLE+6
;** VALUE * %
BR96 EQU OFDH
BR48 EQU OFAH
' BR24 EQU OF4H
BR12 EQU OES8H

' DOUBLE EQU 80H
¢ NORMAIL. EQU 00H

; ** PROTOCAL VALUE **

DM EQU (00001111R
i UA EQU 01100011B



BZ EQU 111000118 121
MTU EQU 01001111B
SIM EQU 10000011B
FREE EQU 00011111B
PCRBC EQU 00011011B
SABM EQU 00111111B
DISC EQU 01000011B
NRGT EQU 10111111B

;*¥* FILE ADRRESS **
STATUS TABLE EQU 0028H

MCRAM EQU O0OBOOH
SOPHOMORE EQU 1000H
JUNIOR EQU 1960H
SENIOR EQU 22COH
MASTER EQU 2C20H
TEACHER EQU 3260H

v Tt e T v W WS e = T B —

ORG 000H
LJMP PREPARE

ORG 0023H
LJMP OAOQOH

B e e e o e v o e e e . . em m o e e e = = . = e am e e e Am e e e = e W ea mm em e e e e e e A e e e e e e e = e e = = -

REPARE: CLR LED
MOV R1, #02H
POWERUP1: MOV R2, #00H
POWERUP2: MOV  R3, #00H
DJNZ R3,$
DJINZ R2, POWERUP2
DJNZ R1, POWERUP1
MOV SP, #STACK
SETB LED

B —— e

i e

SETB P1.0 ; SET INPUT
SETB P1.1
SETB P1.2
MOV  TL1, #BR24 ;2400 BAUD RATE
TH1, #BR24
MOV SCON, #11110000B ;SERIAL MODE 3 (9BIT UART)
MOV TMOD, #00100000B ;TIMER 1 MODE 2 (AUTORELOAD)
MOV PCON, #NORMAL ; NORMAL BUAD RATE
SETB EA
ES
CLR TO ;RECEIVE STAND-BY
CLR CONNECT ; STATUS DISCONNECT
CLR BUSY
CLR REQ
l CLR RFINISH
|
£

=2
(@]
<

)
t=
+]
vs

MOV SFSF,#01111110B

MOV SFXF,#01111110B

MOV TCON, #01000000B ; TR1 ON

] MOV  COUNT, #00H

INITIALIZE:
SETB P1.3

E SETB P1.4
SETB P1.5

i SETB P1l.6
SETB P1.7

{



b
| 122 ;CLEAR RAM 16K

MOV DPTR, #0

INITIALIZEL: CLR A

i MOVX @DPTR,A
§ INC DPTR

i

L]

MOV A,DPL

CJIJNE A,#0FFH, INITIALIZEl
MOV A,DPH
CJNE A, #3FH,INITIALIZEL

4 e e e e e e e e e e e e e e e e e e e e e e e e e e i e e e e e mm e e e e . = = e mm e e e = e = e A o e me v e o . m e o —

YT C——— W TR =
~

MAIN
: ;WAIT FRAME
| MOV COUNT, #0
! JNB RFINISH, $
| CLR RFINISH
MOV A, RFCF ; CHECK COMMAND

! MOV  B,RFIF
COMMAND_TABLE :
F CINE ~ A,#10000011B,CT2 ;ADD_NEW_USER (PC)
ACALL NEW_USER
SOMP  MAIN
CT2: CINE A, #10101011B,CT3 ; DOWNLOAD_DATA (PC)
ACALL DOWNLOAD
SJMP  MAIN
CT3: CJNE -~ A,#00011011B,CT4 ; PC_BROADCAST (PC)
ACALL BRCAST
SJMP  MAIN
CT4: CJNE A, #00001111B,CT5 ; USER_REQUEST (TM) =DM
ACALL EDIT
SJMP  MAIN

v T v— W T ey

- T —— TR T T

CT5 :
JMP MAIN
NEW_USER: CALL = CARDCL
X SETB  P1.0 ;SET FOR INPUT
SETB P1.1
} SETB  P1.2
MAG RD:
JB CARDCP,MAG_RD ;WAIT FOR CP=0
: CALL  CARDRD
i CALL  CARDAJ
JB CARDER,MAG RD
CALL  COMMU
JB REQ, MAG RD2
CALL  CARDCL
b RET
MAG_RD2:
CLR REQ
SJMP  MAG_RD
; SUBROUTINE

;1 %%% CARDCL SUB #*#*
; , CLEAR MAGBUF
{
CARDCL : MOV RO, #MAGBUF
; MOV R1,#40
3



b 129

CARDCL1: MOV @RO, #0

INC RO
DJNZ R1, CARDCL1
RET

*%%* CARDRD SUB ***
MAGNETIC CARD READ (RAW DATA)

e e T T e r——
~e wo

; OUT = MAGRBUF
l; REG = A,RO,R1,R2
'CARDRD :
i MOV RO, #MAGBUF
i SETB  CARDFF ; SET FISRT FLAG
%ARDRD2: MOV  R2,#5 ;5 BIT DATA
' CLR A
CARDRD4 : JB CARDCP, CARDRDS ;CHECK CP=1 (END CARD)
! JB CARDTC, CARDRD4 ;WAIT FOR CLOCK=0
; MOV R1, #2 ;DELAY
; DJINZ R1,S
X MOV C, CARDTD ;READ DATA
i JNB CARDFF, CARDRDS ~
t JC CARDRD4 ;CHECK FIRST=0 (IF BIT C=1
; ; IT INDICATES START BIT,
;NOTHING TO DO)

, CLR CARDFF
€ARDRDS : RRC A
‘ JNB CARDTC, § ;WAIT FOR CLOCK=1
: DJNZ — R2, CARDRDA4
4
; RRC A

RRC A
E RRC A
} CPL A

ANL A,#00011111B
. MOV @RO, A
‘ INC RO
| CIJNE RO, #MAGBUF+40, CARDRD2
CARDRDS : RET

g *** CARDAJ SUB *#**
74 MAGNETIC CARD ADJUST DATA (CHECK REVERSE,
;CHECK PARITY,CHANGE TO ASCII)

;} IN = MAGBUF RAW DATA
;! OUT = MAGBUF ASCII DATA (40 BYTE)
;! CARDER 0=0K 1=ERROR
;N REG = A,RO,R1,R2,R3,R4
CERDAJ: MOV RO, #MAGBUF ; BACKUP TO MAGWRK
| MOV R1, #MAGWRK
MOV R2,#40
cakDAJL : MOV A,@RO
: MOV @R1,A
| INC RO
) INC R1
[ DJNZ  R2,CARDAJ1
] CLR CARDRF ; FORWARD
CALL  CARDCK
JB CARDER, CARDAJS
CALL  CARDAX
JB CARDER, CARDAJS

RET

i m r—— T rw——
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 CARDAJS : SETE  CARDRF 124 ; REVERSE .
‘ CALL  CARDRE

- CALL.  CARDCK

. CALL.  CARDAX

E RET
1
|
|

; *%% CARDAX SUB ***
; MAGNETIC CARD LAST CHECK (FIRST & LAST DATA)

REG = A,RO

CARDAX : " CLR CARDER ; CHECK DATA (B)
MOV RO, #MAGBUF

b MOV A, @RO

| CJNE A, #'B’,CARDAXS

E MOV RO, #MAGBUF+39 ;CHECK DATA (F)

CARDAX1 : MOV A, @RO

\ CIJNE A, #0,CARDAX2

: DEC RO

‘ CIJNE RO, #MAGBUF-1, CARDAX1

| SJMP  CARDAXS

CARDAX2 : DEC RO

! MOV A,@RO

i CJNE A, #'F’,CARDAXS

; RET ;EXIT OK

€ARDAXS : SETB  CARDER ;EXIT DATA ERROR
RET

*%* CARDRE SUB **x%

MAGNETIC CARD REVERSE CHECK

IN = MAGWRK RAW DATA (REVERSE)
OUT = MAGBUF RAW DATA (FORWARD)

1

T e e e o p—

POP ACC

REG = A,RO,R1,R2,R3,R4
¢ARDRE: CALL  CARDCL
E MOV RO, #MAGWRK+39 ;REVERSE DATA
i MOV R1, #MAGBUF ; FORWARD DATA
E MOV R2, #5 :MAGWRK BIT COUNT
F MOV R3, #5 :MAGBUF BIT COUNT
5 MOV R4, #0 ;WORK DATA
i CLR CARDFF
éARDREl: MOV A, @RO ;SKIP ZERO BYTE
t CINE A, #0, CARDRE2
: DEC RO
. CINE RO, #MAGWRK-1, CARDRE1
i RET ;ERROR (ALL MAGWRK ZERO)
CARDREZ2 : MOV A, @RO
' RLC A
| RLC A
i RIC A
CARDRES3 : RLC A ;FIND FIRST BIT = 1
JC CARDRES
: DJNZ R2, CARDRE3
! RET ;ERROR (NOTHING)
CARDRES : PUSH ACC ;SHIFT BIT DATA *%% LOOP #%%
( MOV A, R4
l RRC A
| MOV R4, A
E



; 125
DJNZ  R2,CARDRE6 ;NEXT BYTE OF MAGWRK
} DEC RO

CJNE RO, #MAGWRK-1, CARDRE51
SETB  CARDFF
CLR A
X SJMP  CARDRES52
CARDRES1 : MOV  A,@RO
RLC A ;DON’T CARE 3 BIT LEFT
RLC A
: RLC A
.CARDRE52 : MOV R2,#5
ARDRES : DJNZ R3,CARDRES ;NEXT BYTE OF MAGBUF
: PUSH ACC i=-\
MOV ~ A,R4
; RRC A
RRC A
RRC A

ANL A, #1FH
MOV @R1,A

- .

INC R1
: POP ACC ;W

[ JNB CARDFF, CARDRE61

' RET ;EXIT OK
CARDRE61 : MOV R3, #5

CARDRES : RLC A ;NEXT BIT

1 SJIJMP CARDRES

*%% CARDCK SUB ***
MAGNETIC CARD CHECK PARITY & CONVERT TO ASCII

13
!
'
! IN = MAGBUF RAW DATA
§ OUT = MAGBUF ASCII DATA (40 BYTE)
i CARDER 0=0OK 1=ERROR (PARITY ERROR)
1 REG = A,RO,RL
CARDCK : CLR CARDER ; ERROR=0
5 MOV RO, #MAGBUF
‘ MOV R1,#40
GARDCK2 : MOV A, @RO
: CIJNE A, #0,CARDCK3
; RET ;EXIT NO ERROR (UNDER 40 BYTE
GARDCK3 : JNB PSW. 0, CARDCKS
. ANL A, #0FH ;CONVERT TO ASCII
{ CINE A, #0AH, $+3
JNC CARDCK4

E ORL A, #30H
. SJIMP CARDCKe6
CARDCK4 : SUBB A,#9

ORL A, #40H
f

CARDCKG : MOV  @RO,A ; NEXT
INC RO
! DJNZ  R1,CARDCK2
LR RET ;EXIT NO ERROR
CARDCKS : SETB  CARDER ; ERROR=1
RET

;1 **x% COMMU **%*
COMMU :
) CLR LED ;BUSY !,
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DOWNLOAD :

e i T — W T w— 2

2 — =

o

i
DOWNLOADL1 :

|
|

}
|

|

D?WNLOADXX:

E

MOV
MOV

MOV
CALL
INC
DJNZ

CLR
CLR
CLR
CLR
CALL
MOV
SETB
RET

** DOWNLOAD **

CLR
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
ACALL

CLR
JNB
CLR
MOV
CJINE
MOV
MOV

CJNE
MOV
SJMP
DJNE
MOV
SJMP
CJINE
MOV
SJMP
CJINE
MOV
SJMP
CJINE
MOV

JNB
CLR
MOV
MOV
CJINE
MOV
INC
MOV
SWAP
MOV
SJMP

R1,#40 126
RO, #MAGBUF

A,@RO
DSEND

RO
R1,COMMU2

Pl1.4

P1.5

Pl.6

P1.7

DELAYX
P1,#11111111b
LED

LED

CONTACT, #IBMPC
SFSF, #7FH
SFAF, #SERVER
SFCF, #UA
SFIF,#BZ
SFCRC, SFIF
SFCRC+1,SFIF
SFXF, #7FH
SENDFULL

RFINISH

RFINISH, $

RFINISH

A,RFCF

A,#01010111B, DOWNLOADXX
B,RFIF

A,B

A,#1,5+8

DPTR, #SOPHOMORE
DOWNLOAD1
A,#2,5+8

DPTR, #JUNIOR
DOWNLOAD1
A,#3,5+8

DPTR, #SENIOR
DOWNLOAD1
A,#4,5+8

DPTR, #MASTER
DOWNLOAD1

A, #5, DOWNLOADXX'
DPTR, #TEACHER

RFINISH, $
RFINISH
A,RFCF
B,RFIF
A,#00000011B, DOWNLOAD?2
A, COUNT
A

COUNT, A
A

P1,A
DOWNLOAD1

;FREE!

;BUSY!

; START FILE
;FILE

; BACKUP DATA
; INDIVIDUAL



vty

5.DOWNLOADZ:

= v

DOWNLOAD3 :

" re—— W T——

DOWNIL.OADX :

i
i

j DOWNLOADQ :

v N TTR—— W T

———— T

t
i

| %%* BROADCAST
RCAST :

!
F

4 **% EDIT **x*
EDIT:

}
!

{

E

|
TFRM_TAB:

|

E

DOWNLOADX 127

A,#10010011B, DOWNLOAD3
LED
DOWNLOADQ

A,B
@DPTR, A
DPTR
DOWNLOAD1

COUNT, #0
LED
DELAYX
LED
DELAYX
DOWNLOADX

CONTACT, #IBMPC
SFSF, #7FH
SFAF, #SERVER
SFCF, #UA

SFIF, #FREE
SFCRC, SFIF
SFCRC+1, SFIF
SFXF, #7FH
SENDFULL

COUNT, #0
pl,#11111111b

CHECK DATA IN RAM

DPTR, #SOPHOMORE

;END_OF FILE

;FREE!

; DATA

; STORED!

; ERROR

; CLEAR BUSY

A, @DPTR

P1,A

DELAYX

A

P1,A

DELAYX

Fé6

LED ;BUSY!

A, RFAF ;JUMP TO TM# RAM
A,#00011111B ;VALID LOW 5 BITS

Cc

A

DPTR, #TERM_TAB

@A+DPTR

RGT_TERM ; TERMINAL 1 0000000B
RGT_TERM ; TERMINAL 2 0000001B
RGT_TERM ; TERMINAL 3 0000010B
NOT_TERM ; TERMINAL 4 0000011B
NOT_TERM ; TERMINAL 5 0000100B
NOT_ TERM ; TERMINAL 6 0000101B
RGT_TERM ; TERMINAL 7 0000110B
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RGT TERM:
NOT_TERM:
EDITL:

|

1

.4

.

o s ey, erv—E g G

MOV

JNB
CLR
MOV
MOVX
INC
DJNZ

MOV
CALL

MOV
MOV
MOV

RGT TERM 128
RGT_TERM
RGT_TERM
RGT_TERM
RGT_TERM
RGT_TERM
NOT_TERM
RGT_TERM
RGT_TERM
RGT_TERM
RGT_TERM
RGT_TERM
RGT_TERM
RGT_TERM
NOT_TERM
RGT_TERM
RGT_TERM
RGT_TERM
RGT_TERM
RGT_TERM
NOT_TERM
RGT_TERM
RGT_TERM
RGT_TERM
RGT_TERM

DPTR, #0000H

CONTACT, #BROADCAST

A, CONTACT
SFSF, #7FH
SFAF, RFAF
SFCF, #UA
SFIF, #BZ
SFCRC, SFIF
SFCRC+1,SFIF
SFXF, #7FH
SEND

P1,#10010000B

REINISH
RFINISH, $
RFINISH

RO, #40

RFINISH, $
RFINISH
A,RFIF
@DPTR,A
DPTR

RO, EDIT2

P1,#01010000B
DELAYX

DPTR, #STATUS TABLE

A,RFAF
B, #0

; TERMINAL
; TERMINAL
; TERMINAL
; TERMINAL
; TERMINAL
; TERMINAL
; TERMINAL
; TERMINAL
; TERMINAL
; TERMINAL
; TERMINAL
; TERMINAL
; TERMINAL
; TERMINAL
; TERMINAL
; TERMINAL
; TERMINAL
; TERMINAL
; TERMINAL
; TERMINAL
; TERMINAL
; TERMINAL
; TERMINAL
; TERMINAL
; TERMINAL

8
9

10:
11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
21:

22

1Y

23:
24:
25:
26:
27 :
28:
29:
30:
31:
32:

0000111B
00010008
0001001B
0001010B
0001011B
0001100B
0001101B
0001110B
0001111B
0010000B
0010001B
0010010B
0010011B
0010100B
0010101B
0010110B
0010111B
0011000B
0011001B
0011010B
0011011B
0011100B
0011101B
0011110B
0011111B

; INVALID TERMINAL
;SEND UA

;DPTR POINT TO THE 1ST DATA

;BUSY!

BUSY!

;WAIT 40 DATA

BUSY!

;DEFINE TM# STATUS

;FF
;00

ON
OFF
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g EDIT CLR:

EDIT C1:

[ A -

= — -
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EDIT3:
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CALL
MOVX
CJINE
CALL

CJINE
MOV
MOV
MOV
CALL
MOV
MOVX

MOV
MOV
MOV
MUL
CALL
CLR

MOV
MOVX
INC
DJINZ

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
ACALL

MOV
CALL

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
ACATL

MOV
CALL
JMP

CALL
JZ

CALL
JNZ
MOV

129
ADD_DPTR
A, @DPTR
A, #0FFH, EDIT3
CASE_ON

A, #0FFH,EDIT C1
DPTR, #STATUS_TABLE
A, RFAF

B, #0

ADD DPTR

A, #0

@DPTR, A

DPTR, #MCRAM
A, RFAF

B, #28

AB

ADD DPTR

A

RO, #40
@DPTR, A
DPTR
RO,EDIT CLR

CONTACT , BROADCAST
SFSF, #7FH

SFAF, RFAF

SFCF, #DISC

SFIF, #FREE

SFCRC, SFIF
SFCRC+1, SFIF
SFXF, #7FH
SENDFULL

P1,#10010000B
DELAYX

EDITX

CONTACT, BROADCAST
SFSF, #7FH

SFAF, RFAF

SFCF, #MTU

SFIF, #FREE

SFCRC, SFIF
SFCRC+1, SFIF
SFXF, #7FH
SENDFULL

P1,#01100000B
DELAYX
EDITX

SEARCH
EDITS

FIND
EDIT6
DPTR, #MCRAM

;OFF
jON -> CASE 1.MULTI
; CASE 2.LOGOUT

; CLEAR STATUS

; CLEAR MCRAM BUFFER

;SEND DISC

;WITH LOGOUT

;MULTIUSER CASE
; SEND MTU

;WITH MULTIUSER

; OFF

;EXIT [UNREGISTERED]

; FOUND! [SABM, SIM]

;CHECK SIMUL. OR RIGHT USER
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: MOV A, #40 130
MOV  B,RFAF
MUL AB ;B-HI, A-LO

CALL ADD DPTR

' MOV R1,#40
MOV RO, #0

EDIT4: MOV  P2,#0 . ]
: MOVX A,@RO ;WRITE DATA TO MCRAM
! MOVX @DPTR,A :

‘ INC RO

E INC DPTR

DJNZ R1,EDIT4

MOV CONTACT, #BROADCAST ;SEND SABM
MOV SFSF, #7FH

MOV SFAF, RFAF

MOV SFCF, #SABM

MOV SFIF, #FREE

MOV SFCRC, SFIF

MOV SFCRC+1,SFIF

MOV SFXF, #7FH

CALIL: SENDFULL

Tralom e TR W W TR,

;SET TM#STATUS
MOV  DPTR, #STATUS TABLE ;FF = ON
MOV  A,RFAF ;00 = OFF
MOV B, #0
CALL ~ ADD DPTR
MOV A, #0FFH
MOVX @DPTR,A
MOV~ P1,#01010000B
CALL DELAYX
SIJMP EDITX
DIT5: ; TM# OFF AND UNAUTHORIZED
MOV  P1,#00110000B
CALL DELAYX
MOV~ CONTACT,BROADCAST ; SEND NRGT
MOV ~ SFSF,#7FH
MOV  SFAF, RFAF
' MOV  SFCF, #NRGT
MOV  SFIF, #FREE
MOV  SFCRC, SFIF
MOV  SFCRC+1, SFIF
MOV  SFXF, #7FH
! CALL SENDFULL
SJMP EDITX
EDIT6 : ;USER LOGIN MANY TMS
MOV  P1,#10000000B
CALL DELAYX
MOV  CONTACT, BROADCAST ;SEND SIM
MOV  SFSF, #7FH
MOV  SFAF, RFAF
MOV  SFCF, #SIM
MOV  SFIF, #FREE
MOV  SFCRC, SFIF
MOV  SFCRC+1, SFIF
MOV  SFXF, #7FH
CALL SENDFULL
SJMP EDITX

- —
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‘EDITX: CLR RFINISH ;MAKE SURE!
MOV P1,#11111111B
SETB LED ;FREE!

T O



RET

* %%k CASE ON * %k

GASE_ON:
MOV

E MOV
: MOV
; MUL
; CALL
] MOV
t MOV
CASE_ON 1:
MOV
MOVX
MOV
MOVX
CINE
INC
INC
DINZ
MOV
MOV
CALL
SJIMP

¥

ASE_ON_2:

T on.u - o

MOV

SJIMP
ASE_ON_X:

RET

N, ey

*%x*x SEARCH * % %
L IN = KEY
 DATABASE
;OUT

]

?EARCH:
4

o

A ; OFFH

MOV
CALL
| JINZ
MOV
E CALL
| JNZ
MOV
i CALL
| JINZ
i MOV
{ CALL
£ JNZ
; MOV
: CALL
JINZ

ESEARCHX:

RET
*%x% FIND ***
FIND:

Er e
~

. MOV
; CALL
l RET

#%% ENGINE ***
ENGINE:
MOVX

131

DPTR, #MCRAM
A, RFAF

B, #40

AB

ADD DPTR

R4, #40
RO, #0

P2, #0

A, @RO

B,A

A, @DPTR
A,B,CASE ON 2
RO

DPTR
R4,CASE ON 1
A, #0FFH
P1,#10100000B
DELAYX
CASE ON X

A, #00H
CASE_ON X

DPTR, #SOPHOMORE

ENGINE
SEARCHX
DPTR, #JUNIOR
ENGINE
SEARCHX
DPTR, #SENIOR
ENGINE
SEARCHX
DPTR, #MASTER
ENGINE
SEARCHX
DPTR, #TEACHER
ENGINE
SEARCHX

DPTR, #MCRAM
ENGINE

A,@DPTR

; COMPARE

;EXIT [FOUND=LOGOUT]

;EXIT [FAILED=MULTI]

SOPHOMORE, JUNIOR, SENIOR, MASTER, TEACHER

= FOUND, OOH = FAILED.



1
]

ENGINELl:
]
|

FNGINEZ:

NGINE3:

e q—m-—- Ven e v e R v Me

i
ENGINEZ:
rNGINEX:

JZ

MOV
MOV

MOV
MOVX
MOV
MOVX
CJINE
INC
INC
DJNZ
MOV
MOV
CALL
SJIMP

MOV
MOV
CALL
SJMP

MOV

RET

*** ADD DPTR **%*

LIN
;OUT = DPTR
ADD DPTR:

i
F
1
'
iDD DPTR1:

i %k ok DSEND * ok *
gREG =

DSEND :

k% XSEND **%
REG = A

|
|
|
!
%SEND:
{
b
E
|
l

A(LO) ,B(HI)

CLR
ADD
MOV
MOV
JNC
INC
ADD
MOV
RET

SETB
CLR
CLR
MOV
JNB
CLR
CALL
CLR
RET

SETB
CLR
SETB
MOV
JNB
CLR
CALL

ENGINEz 132

R4, #40
RO, #0

P2, #0

A,@RO

B,A
A,@DPTR
A,B, ENGINE3
RO

DPTR

R4 ,ENGINE2
A, #0FFH
P1,#10010000B
DELAYX
ENGINEX

A, R4
B, #0
ADD_DPTR
ENGINE

A, #0

A,DPL
DPL, A

A, DPH
ADD DPTR1

A,B
DPH,A

TO
TI

TB8
SBUF, A
TI,$

DELAY
TO

TO

TI

TB8
SBUF, A
TI,S$
TI
DELAY

;EXIT [END OF DATA]

; COMPARE

;EXIT [FOUND!]

; NEXT



CLR TO 133
RET

k% SEND ***
;REG = R1,R2,A,CONTACT

END:
SETB TO
SETB TBS8
MOV A, CONTACT
MOV SBUF,A

— Mt s o [} e g T g e e T el

JNB TI,S
CLR TI
! MOV SBUF, A
. CLR TBRS
' MOV R2,#7

: MOV R1,#SFTABLE
SENDNEXT: JNB TI, SENDNEXT
= CLR TI
| MOV A,@R1
MOV SBUF,A
INC Rl
[ DJNZ R2,SENDNEXT
) JNB TI,$
| CLR TI
i SETB TBS
| MOV A, CONTACT
MOV SBUF,A

| aNBJ TE 8

! LR ] T

: CALL DELAY

! CLR TBS8

E CLR ' TO
CLR TT
RET

} *%%* SENDFULL **%*
jREG = R1,R2,A, CONTACT

%ENDFULL:
SETB TO

SETB TBS8

MOV A, CONTACT

MOV SBUF,A

CLR TBS8

MOV R2,#7

MOV R1, #SFTABLE
SENDNEXTFULL: JNB TI, SENDNEXTFULL

CLR TI

MOV A,@R1

MOV  SBUF,A

INC R1

DJINZ R2,SENDNEXTfull

JNB TI,S

CLR TI

SETB TRBS8

MOV A, CONTACT

MOV SBUF,A

L A L T CI———

JNB TI,S
CLR TI1
CALL DELAY
CLR TBS8

CLR TO

e T— GG S W e SE———————Tr | AT ETWLTPE TN TITA AN T s e e

;ENABLE DRIVER
;SEND ACTIVATE ADDR

;SEND DATA

;QUEUE FOR FRAME

;ADDRESS FINISH

;ENABLE RECEIVER (STAND BY)

;ENABLE DRIVER
;SEND ACTIVATE ADDR

;SEND DATA
;QUEUE FOR FRAME

;ADDRESS FINISH

;ENABLE RECEIVER (STAND BY)



g CLR TI 134
E RET
}*** DELAY **+*
DELAY:
| MOV R3, #0FFH
DJNZ R3,$
[ MOV R3, #0FFH
' DJINZ R3,$
! MOV R3, #0FFH
| DJINZ R3, S
! MOV R3, #0FFH
| DJINZ R3,$
; RET
2*** DELAY LONG *#*%
{REG = R3
DELAYX:
| MOV R2,#0FFH
DELAYX1 : MOV R3, #0FFH
' DJNZ R3,$
; MOV R3, #0FFH
' DJNZ R3,$
MOV R3, #O0FFH
' DJNZ R3,$
MOV R3, #0FFH
! DJINZ R3, S
' DJNZ R2,DELAYX1
‘ RET
,{ _____________________________________________________________________
3 INTERUPT SERVICE ROUTINE : SI VECTOR
e e e T T T ppupup
i
; ORG 0AQ0H
PUSH ACC
PUSH B
PUSH = PSW
SETB RSO ; BANK1
, CLR RS1
| JNB RI,TI SESSION
;i***RI SESSION***
/2 CASES 1. SM2=1,RB8=1 POLL
i 2. SM2=0 RECEIVING DATA
; MOV A, SBUF
' CLR RI ;MY BUG
E MOV B,A ;BACK UP
i JNB SM2, CHK_DAT ;SM2=0 => RECEIVE DATA
i CJNE A, #SERVER,CHK ADD ;SM2=1 => CHECK ADDRESS
E CLR SM2 ; PREPARE
i MOV RFCOUNT, #00H
t SJMP  RETURN
| CHK_DAT: JNB RB8,REC DAT
¥ SETB SM2 - ;RECEIVE FINISH
| SETB RFINISH
N SJMP  RETURN
REC_DAT:
I MOV A, RFCOUNT
I ADD A, #RFTABLE
' MoV RO,A
f MOV A,B ;RECOVER DATA
' MOV @RO, A
' INC RFCOUNT
SJMP ~ RETURN
CHK_ADD: CIJNE A,#11111111B,RETURN
CLR SM2 ; PREPARE



MOV
SJMP

*%% TI SESSION ***
TI_SESSION: SJMP

RETURN:

RFCOUNT, #00H
RETURN

RETURN

PSW
B
ACC

135
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Program ACCESS_CONTROL;
uses crt,dos,graph,
grdriver,grfontl,grfont2,grfont3,grfontd,
SoundFX,V24,AccessGP,MouseGP,CommuV24,DumbHDLC,KBThai
label subla,sublb,sub2b,sub2x,sub4b,subdx;
const
VersionName ='Access.exe';
VersionVersion ='1.0";
VersionFor  ='Access Control';
VersionDate =21 March 1998";
VersionCl  ="Jurachart Jongusuk';
VersionC2  ='Roengrut Rujanakraikan';
VersionAdv  ='Kiatiwan Songsat';

IBMPC =255; {FFH}

Activate  =171; {10101011B}
StartFile =87; {01010111B}
EndFile =147; {10010011B}
DataByte =0; {00H}

Individual =3; {00000011B}
Add_New_User = 131; {10000011B}

Brcast =27; {00011011B}
DM =15; {00001111B}
type

Person = record
FirstName: string[15];
LastName : string[25];
Address : string[35];
end;
PersonFile = file of Person;
var
GraphDriver,GraphMode : Integer;
butt,row,col,lin,position : Integer;
regs : Registers;
f,fl : text;
data : byte;
logout,special,pass,0o x : boolean;
not_search,clear,cancel : boolean;
mouseCLICK, Install : boolean;
chl,ch : char;
PersonSur,stkey : string;
PersonCode,PersonName : string;
Frame,RFrame : ProtoFrame;
P,Int1CSave : Pointer;
size : word;
{sophom.txt, junior.txt, senior.txt, master.txt, teacher.txt}
{$F+,S-,W-}
procedure TimerHandler; interrupt;
begin
{ Timer ISR }
{***butt: no=0 left=1 right=2 simul=3***}
Mouselnfo(butt,col,row);
if (butt<1)or(keypressed) then begin
if keypressed then ch:=readkey;
row:=0; col:=0;
mouseCLICK:=false
end else begin

2
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mouseCLICK:=true;
end;

end;
{$F-,S+}
function Area(a,b,c,d:integer):boolean;
begin

if (col>a)and(col<c)and(row>b)and(row<d) then

Area:=true

else Area:=false

end;

procedure MainMenu;

var ver :word,;
version,versionLo,versionHi : string;

begin
Beep;
hidemouse;
ver:=Dosversion;
str(Lo(ver),versionLo);
str(Hi(ver),versionHi);
version:=versionLo+'."t+versionHi;
setcolor(15);
Subwin(75,390,200,20,0,0,15);
setcolor(9);
outtextXY (85,396, Running on DOS ver '+version);
setcolor(11);
outtextX'Y(84,397,'Running on DOS ver "+version);
setfillstyle(1,0);
bar(386,455,570,470);
setcolor(4);
outtextxy(391,461,'Main Menu');
setcolor(12);
outtextxy(390,462,'Main Menu');setcolor(15);
WindowShow(50,80,250,290,9,0,15);
SubWin(128,85,93,20,13,8,15);
if install then begin

press(287,83,297,93);
setcolor(0); outtextxy(289,85,'X");

end;
setcolor(3);
outtextxy(140,91,'Main Menu');
setcolor(11);
outtextxy(139,92,'Main Menu');
setcolor(15);
DrawStar(35,15,14,1);
DrawStar(35,55,14,1);
DrawStar(35,95,14,1);
DrawStar(35,135,14,1);
DrawStar(35,175,14,1);
DrawStar(35,215,14,1);
setcolor(15);
SetTextStyle(0,0,1);
OutTextXY(120,120,'New User');
OutTextXY(120,160,'Download Data");
OutTextXY (120,200, Broadcast');
OutTextXY (120,240, Delete Card'),
OutTextXY (120,280, Version");
OutTextXY(120,320,'Upload Byte'),
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settextstyle(0,0,1);
showmouse;
end;
procedure TestKey(var ch:char;var special:boolean);
begin
special:=false;
ch:=readkey;
if ch=#0 then
begin
ch:=readkey;
special:=true;
end;
end;
procedure o_x_test(ch:char;var o_x:boolean);
begin
case ch of
#72,#75:begin
setcolor(15);
outtextxy(194,331,'ancel');
setcolor(14);
outtextxy(134,331,'.K.");
-7 o_x:=true;
end;
#80,#77:begin
setcolor(15);
outtextxy(134,331,".K.");
setcolor(14);
outtextxy(194,331,'ancel");
o_x:=false;
end
else end
end;

-

procedure Exit_Winl(exit_what:string;var o_x:boolean;var pass:boolean);

var P : pointer;
size : word;

begin
{*¥**** Algorithm for create 'exit' window *****}
hidemouse;
setcolor(14);
subwin(100,290,150,70,11,0,15);
subwin(130,294,92,15,15,0,15);
settextstyle(2,0,4);
setcolor(4);
outtextxy(134,295,'Exit );
setcolor(1);
outtextxy(162,295,exit_what);
setcolor(15);
settextstyle(0,0,1);
Press(115,328,165,340);
Press(184,328,235,340);
setcolor(12);
outtextxy(126,331,'0";
setcolor(15);
outtextxy(134,331,"K.");
setcolor(12);
outtextxy(186,331,'C");
setcolor(15);



w wwm e e e

e

O i L

P ]

140

outtextxy(194,331,'ancel");
showmouse;
{*********** Algorithm fOr Exit Window ***************}
pass :=false;
o_x :=false;
setcolor(14);
outtextxy(194,331,'ancel');
repeat
if not(install) then
Testkey(ch,special);
if (ch=#13)and(special=false) then
pass:=true
else if (ch="0"Yor(ch="0")or(area(115,328,165,340)) then begin
pass :=true;
0_Xx :=true;
end
else if (ch="c")or(ch='C")or(area(184,328,235,340)) then
begin
pass :=true;
o_x :=false;
end else begin
o_x_Test(ch,0_x);
end;
until (pass);

if o_x = true then begin
HideMouse;
setcolor(15);
outtextxy(194,331,'ancel');
AfterPress(115,328,165,340);
setcolor(0);
outtextxy(127,331,'0.K.");
setcolor(15);
outtextxy(126,332,'0.K.");
delay(100);
ShowMouse;

end

else begin
HideMouse;
setcolor(15);
outtextxy(134,331,"K.");
AfterPress(184,328,235,340);
setcolor(0);
outtextxy(187,33 1,'Cancel");
setcolor(15);
outtextxy(186,332,'Cancel");
delay(100);
ShowMouse;
end;

MainMenu;

position:=1;

Hilight(120,120,'New User');

end;

procedure ChooseMain(var Position:integer);
var pass:boolean;
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procedure rehilightALL;
begin

LI e PR ] P

settextstyle(0,0,1);
ReHilight(120,120,'New User');
ReHilight(120,160,'Download Data');
ReHilight(120,200,'Broadcast’);
ReHilight(120,240,'Delete Card";
ReHilight(120,280,'Version");
ReHilight(120,320,'Upload Byte");
settextstyle(0,0,1);

end;
begin

pass:=false;
repeat
if (not(install))or(keypressed) then begin
testkey(ch,special);
chl:=ch;
if (ch1=#13) and (special=false) then {Confirm Choice}
pass:=true;
if (ch1=#27) and (special=false) then
begin
Exit Winl(' Program',0_x,pass);
if o_x=true then begin
pass:=true;
position:=10
end
else begin
pass:=false;
{Position:=11;
pass:=true;}
end;
end
else

if ((ch1=#72)or(ch1=#75)or(ch1=#52)or(ch1=#56)) then begin {Go Up Case}

if (position=1) then begin
hilight(120,320,'Upload Byte');
ReHilight(120,120,'New User");
position:=6
end
else
if position=2 then begin
hilight(120,120,'New User");
ReHilight(120,160,'Download Data’);
position:=1
end
else
if position=3 then begin
hilight(120,160,'Download Data');
ReHilight(120,200, Broadcast');
position:=2
end
else
if position=4 then begin
hilight(120,200,'Broadcast");
ReHilight(120,240,'Delete Card");
position:=3
end
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else

if position=>5 then begin
hilight(120,240,'Delete Card");
ReHilight(120,280,'Version');
position:=4

end

else

if position=6 then begin
hilight(120,280,'Version");
ReHilight(120,320,'Upload Byte');
position:=5

end

end;

if ((ch1=#80)or(ch=#77)or(ch1=#54)or(ch1=#50)) then begin

if position=1 then begin
hilight(120,160,'Download Data');
ReHilight(120,120,'New User');
position:=2;
end
else
if position=2 then begin
hilight(120,200,'Broadcast');
ReHilight(120,160,'Download Data’);
position:=3;
end
else
if position=3 then begin
hilight(120,240,'Delete Card');
ReHilight(120,200,'Broadcast');
position:=4;
end
else
if position=4 then begin
hilight(120,280,"Version');
ReHilight(120,240,'Delete Card");
position:=5;
end
else
if position=5 then begin
hilight(120,320,'Upload Byte');
ReHilight(120,280,'Version");
position:=6;
end
else
if position=6 then begin
hilight(120,120,'New User");
ReHilight(120,320,'Upload Byte");
position:=1;
end;
end;
end else begin
repeat until (mouseCLICK)or(keypressed);
if area(287,83,297,93) then
begin
hidemouse;
settextstyle(0,0,1);
afterpress(287,83,297,93);

{Go Down Case}
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setcolor(12); outtextxy(289,85,’X");
delay(100);
press(287,83,297,93);
setcolor(0); outtextxy(289,85,'X");
position:=10;
pass:=true;
settextstyle(7,0,1);
showmouse;
end else
if (area(120,115,280,135)) then
begin
position:=1;
rehilightALL;
hilight(120,120,'New User");
position:=1;
pass:=true;
end else
if area(120,155,280,175) then
begin
rehilightALL;
hilight(120,160,'Download Data');
position:=2;
pass:=true;
end else
if area(120,195,280,215) then
begin
rehilightALL;
hilight(120,200,' Broadcast');
position:=3;
pass:=true;
end else
if area(120,235,280,255) then
begin
rehilightALL;
hilight(120,240,'Delete Card');
position:=4;
pass:=true;
end else
if area(120,275,280,295) then
begin
rehilightALL;
hilight(120,280,'Version');
position:=5;
pass:=true;
end else
if area(120,315,280,335) then
begin
rehilightALL;
hilight(120,320,'Upload Byte");
position:=6;
pass:=true;
end else pass:=false;
end;

until pass;
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settextstyle(0,0,1);
end;
procedure Optimize;
procedure Optim(t:string);
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var ristring;
begin
assign(f,t);
assign(fl,'temp.txt");
reset(f);
rewrite(f1);.
repeat
readln(f,r);
if (r[length(r)] < "Yand(r{length(r)-1]<>'"!") then
writeln(f1,r);
until eof(f);
rewrite(f);
reset(f1);
repeat
readin(f1,r);
writeln(f,r);
until eof(f1);
close(fl);
close(f);
end;
begin
Optim('Sophom.txt');
Optim(‘Junior.txt');
Optim('Senior.txt');
Optim('Master.txt");
Optim('Teacher.txt");
end;
procedure SubMenul;
begin
Beep;
hidemouse;
setfillstyle(1,0);
bar(386,455,570,470);
setcolor(4);
outtextxy(391,461,'New User");
setcolor(12);
outtextxy(390,462,'New User");
setcolor(15);
Subwin(350,80,200,190,9,0,15); {new user}
Subwin(398,86,111,20,13,0,15); {title new user}
if (install) then begin
press(534,85,544,95);
setcolor(0);outtextxy(536,87,'X");
end;
setfillstyle(1,8);
Bar(355,240,545,265); {choose file}
setcolor(15);
rectangle(358,243,542,262);
setcolor(9);
outtextxy(408,92,'Add New User";
setcolor(11);
outtextxy(407,93,'Add New User');setcolor(15);
Subwin(350,290,200,80,4,0,15); {result}
Subwin(421,296,56,12,15,0,15); {title result}
setcolor(7);
outtextxy(427,298,'Result");
setcolor(0);
outtextxy(426,299,'Result'};setcolor(15);
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setfillstyle(3,15);
bar(370,315,530,360); {result show}
showmouse;
end;
procedure SubMenula;
begin
hidemouse;
settextstyle(0,0,1);
outtextxy(400,117,'Sophomore');
press(370,115,380,125);
outtextxy(400,142,'Junior');
press(370,140,380,150);
outtextxy(400,167,'Senior");
press(370,165,380,175);
outtextxy(400,192,'Master');
press(370,190,380,200);
outtextxy(400,217, Teacher');
press(370,215,380,225);
setcolor(0);
outtextxy(372,117,'1");
outtextxy(372,142,2");
outtextxy(372,167,'3");
outtextxy(372,192,'4");
outtextxy(372,217,'5");
setfillstyle(1,0);
bar(504,246,537,259); {choice}
settextstyle(0,0,1);
setcolor(6);
outtextxy(366,250,'Choose File :");
setcolor(14);
outtextxy(365,249,'Choose File :");setcolor(15);
showmouse;

end;
procedure DoSubia(var st:string);
var mousela:boolean;

procedure Resultla(c:char;s:string);
begin
hidemouse;
setfillstyle(1,0);
bar(504,246,537,259); {choice}
bar(370,315,530,360); {result show}
setcolor(15);
outtextxy(519,250,c);
outtextxy(405,345,s);
setcolor(7);
outtextxy(380,325,'You choose file :');
showmouse;
end;
procedure pressla(a,b,c,d:integer;h:char;j:string);
begin
hidemouse;
afterpress(a,b,c,d);
setcolor(12);
outtextxy(400,b+2.j);
outtextxy(a+2,b+2 h);
delay(100);
press(a,b,c,d);
setcolor(0);
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outtextxy(a+2,b+2,h);
setcolor(15);
outtextxy(400,b+2.j);
showmouse;

chl:=h;
mousela:=true;

end;
begin

cancel:=false;

mousela:=false;

st:="No Plan";

SubMenul;

Submenula;

repeat

chl:=#0;

ch:=chi;

if not(install) then begin
CursorNoMouse(519,258);
TestKey(ch,special);
chl:=ch;

end

else begin ch1:=#0;ch:=chl;

repeat until (mouseCLICK)or(ch<>ch1);
chl:=ch;
end;

if area(370,115,380,125) then
press1a(370,115,380,125,'1",'Sophomore’)

else

if area(370,140,380,150) then
press1a(370,140,380,150,'2','Junior’)

else

if area(370,165,380,175) then
press1a(370,165,380,175,'3','Senior")

else

if area(370,190,380,200) then
press1a(370,190,380,200,'4','Master")

else

if area(370,215,380,225) then
press1a(370,215,380,225,'S",'Teacher’)

else

if area(534,85,544,95) then begin
afterpress(534,85,544,95);
setcolor(12);outtextxy(536,87,X");
delay(100);
press(534,85,544,95);
setcolor(0);outtextxy(536,87,'X");
setcolor(15);
mousela:=true;
chl:=#27,

end;

case chl of
'1":begin st:='Sophom.txt';
Resultla('1’,st);
end;
*2":begin st:='Junior.txt';
Resultla('2',st);
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end;
'3":begin st:='Senior.txt';
Resultla('3',st);
end;
'4":begin st:='Master.txt';
Resultla('4',st);
end;
'S":begin st:="Teacher.txt’;
Resultia('s',st);
end;
#13:begin if (st='No Plan")or(st=") then
chl:=#0;
end;
#27:begin Cancel:=true;
st:=",;
end
else
begin Resultla(’ ', None ');
st:="
end;
end;
until (ch1=#13)or(cancel=true)or(mousela);
if mousela then delay(200);
assign(f,st);

end;
procedure SubMenulb;
begin

SubMenul;

hidemouse;

setcolor(6);
outtextxy(381,126,'Name :');
outtextxy(357,146,'Surname :');
outtextxy(373,166,'Login :);
setcolor(14);
outtextxy(380,127,'Name :');
outtextxy(356,147,'Surname :");
outtextxy(372,167,'Login :);
setfillstyle(1,0);
bar(430,123,540,138);
bar(430,143,540,158);
bar(430,163,540,178);
press(376,205,408,220);
press(434,205,466,220);
press(492,205,524,220);
outtextxy(385,209,'0K");
outtextxy(439,209,'Clr");
ouftextxy(505,209,'X");
setcolor(0);
outtextxy(374,227,'Enter"),
outtextxy(443,227,'F1');
outtextxy(498,227,'Esch;
setcolor(6);
outtextxy(366,250,’Add to :');
setcolor(14);
outtextxy(365,249,'Add to :');setcolor(15);
showmouse;

end;
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procedure Rec_Textl(x,y,L:integer;var Text:string);
var i,n,bet,long : integer;
RecArray ; array[1..20] of char;,
acc : boolean;
begin
fori:=1to L do
RecArray{i]:="";
long:=0; Text:="; bet:=0; acc:=false;
Not_Search:=false; clear:=false; i:=0;
repeat
if not(install) then begin
CursorNoMouse(x+bet,y);
Testkey(ch,special);
chl:=ch
end else begin
CursorStop(x-+bet,y);
repeat until (keypressed or mouseCLICK);
if keypressed then Testkey(ch,special)
else begin delay(50);
if area(534,85,544,95) then begin
text:='EXIT"; ch:=#0;
end else
if area(376,205,408,220) then begin
ch:=#13; special:=false
end else
if area(434,205,466,220) then begin
ch:=#59; special:=true
end else
if area(492,205,524,220) then begin
ch:=#27; special:=false
end else ch:=#0;
end;
chl:=ch;
end;
n:=ord(chl);
hidemouse;
if i=L then begin
setfillstyle(1,0);
bar(370,315,530,360); {result show}
setcolor(15);
outtextxy(385,345,'Line is too long.");
setcolor(7);
outtextxy(380,325, Error :');
acc:=true;
end else if acc then
begin
setfillstyle(1,0);
bar(370,315,530,360);
acc:=false;
end;
if long<L then begin
if ((ch1<>#13)and(special=false))and((((n>=65)and(n<=90))or
((n>=97)and(n<=122))or((n>=48)and(n<=57)))and(special=false))
or(n=45) then begin
setfillstyle(1,0);
bar(x+bet-1,y-12,x+bet+6,y);
outtextxy(x+bet,y-10,ch);
i:=i+1;long:=long+1;bet:=bet+8;
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RecArray[i]:=chl;
end;
end;
if not(special) then
case chl of
#32:begin
if long<L then begin
RecArray[i+1]:='";
i:=i+1;bet:=bet+8;long:=long+1;
setfillstyle(1,0);bar(x+bet-8,y-12,x-+bet,y+1);
end
end;
#8 :begin
if i<0 then begin
setcolor(0);
line(x+bet,y,x+bet+5,y);
line(x+bet,y-1,x+bet+5,y-1);
bet:=bet-8;long:=long-1;
RecArray[i]:="%;i:=i-1;
setfillstyle(1,0);bar(x+bet,y-12,x+bet+8,y+1);
end
end;
#27:begin
Not_Search:=true;
end;
#13:begin
hidemouse;
SetLineStyle(0,15,1);
setcolor(0);
line(x+bet,y,x+5+bet,y);
line(x-+bet,y-1,x+5+bet,y-1);
showmouse;
end
end;
if special then
case chl of
#75:begin {left}
if >0 then begin
setcolor(0);
line(x+bet,y,x+bet+5,y);
line(x+bet,y-1,x+bet+5,y-1);
i:=i-1;bet:=bet-8;
end
end;
#77:begin {right}
if i<long-1 then begin
setcolor(0);
line(x+bet,y,x+bet+35,y);
line(x+bet,y-1,x-+bet+5,y-1);
ir=i+1;bet:=bet+8;
end
end;

#59:begin {F1}
clear:=true;
1:=0; long:=0; bet:=0;
end
end;
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showmouse;
until (ch1=#13)or(Not_Search)or(clear)or(Text="EXIT");
if ch1=#13 then

for i:=1 to long do Text:=Text+RecArray[i];

end;

procedure Rec_Text(x,y:integer;var Text:string;var Not_Search:boolean);
var i,n,bet,long : integer;
RecArray : array[1..20] of char;
begin
for i:=1 to 20 do
RecArray[i]:='";
long:=0;Text:=";textcolor(15);bet:=0;
Not_Search:=false;i:=0;
repeat
if not(install) then begin
CursorNoMouse(x+bet,y);
Testkey(ch,special);
chl:=ch;
end else begin
CursorStop(x-+bet,y);
repeat until (keypressed or mouseCLICK);
if keypressed then Testkey(ch,special)
else begin delay(50);
if area(534,85,544,95) then begin
Afterpress(534,85,544,95);
setcolor(12);outtextxy(536,87,'X");
delay(100);
Press(534,85,544,95);
setcolor(0);outtextxy(536,87,'X");
Not_search:=true;
end else
if area(376,205,408,220) then begin
ch:=#13; special:=false
end else
if area(434,205,466,220) then begin
ch:=#59; special:=true
end else
if area(492,205,524,220) then begin
ch:=#27; special:=faise
end else ch:=#0;
end;
chi:=ch;
end;
n:=ord(chl);
hidemouse;
if long=13 then begin
setfillstyle(1,0);
bar(370,315,530,360), {result show}
setcolor(15);
outtextxy(385,345,'Line is too long.");
setcolor(7);
outtextxy(380,325,'Warning :");

{--clear what ?--}
end;
if long<13 then begin
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if ((ch1<>#13)and(special=false))and((((n>=65)and(n<=90))or
{(n>=97)and(n<=122))or((n>=48)and(n<=57)))and(special=false))
or(n=45)
{or((n>32)and(n<127))} then begin
setfillstyle(1,0);
bar(x+bet-1,y-12,x+bet+6,y);
outtextxy(x-+bet,y-10,ch);
{setcolor(8);
ThaiCharRW(x+bet+3,y-18,ch);
setcolor(15);
ThaiCharR W(x+bet+2,y-17,ch);}
i:=i+1;long:=long+1;bet:=bet+8§;
RecArray[i]:=ch;
end;

end;

if not(special) then

case chl of

#32:begin
if long<13 then begin

RecArray[i+1]:="";
i:=i+1;bet:=bet+8;long:=long+1;
setfillstyle(1,0);bar(x-+bet-8,y-12,x+bet,y+1);
end
end;

#8 :begin

if i<>0 then begin
setcolor(0);
line(x+bet,y,x+bet+5,y);
line(x-+bet,y-1,x+bet+5,y-1);
bet:=bet-8;long:=long-1;
RecArrayfi]:="";i:=i-1;
setfillstyle(1,0);bar(x+bet,y-12,x+bet+8,y+1);
end

end;

#27:begin
AfterPress(492,205,524,220);
setcolor(12);outtextxy(505,209,'X");
delay(100);
Press(492,205,524,220);
setcolor(15);outtextxy(505,209,"X");
Not_Search:=true;

end;

#13:begin
AfterPress(376,205,408,220);
setcolor(12);outtextxy(385,209,'0K");
delay(100);
Press(376,205,408,220);
setcolor(15);outtextxy(385,209,'0K";
SetLineStyle(0,15,1);
setcolor(0);
line(x+bet,y,x+5+bet,y);
line(x+bet,y-1,x+5+bet,y-1);

end

end;

if special then

case chl of

#75:begin {left}
if i>0 then begin
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setcolor(0);
line(x+bet,y,x+bet+5,y);
line(xt+bet,y-1,x+bet+5,y-1);
i:=i-1;bet:=bet-8;
end
end;
#77:begin {right}
if i<long-1 then begin
setcolor(0);
line(x+bet,y,x+bet+5,y);
line(x+bet,y-1,x+bet+5,y-1);
i:=i+1;bet:=bet+8;
end
end;

#59:begin {FI}
clear:=true;
Afterpress(434,205,466,220);
setcolor(12);outtextxy(439,209,'Clr');
delay(100);
press(434,205,466,220);
setcolor(15);outtextxy(439,209,'Clr');
setfillstyle(1,0);
i:=0;long:=0;bet:=0;
bar(430,123,540,138);
bar(430,143,540,158);
bar(430,163,540,178);
end
end;
showmouse;
until (ch1=#13)or(Not_Search)or(clear);
for i:=1 to long do
Text:=Text+RecArrayl[i};
end;
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procedure DoSub 1b(st:string);
var  ns: boolean;
t : string;
begin {DoSublb}
Cancel:=false;
Clear:=false;
SubMenulb;
setcolor(15);
outtextxy(435,249,st); {text file name}
Rec_text(435,137,t,ns);
if (not(ns))and(not(clear)) then begin
hidemouse;
setfillstyle(1,0);
bar(370,315,530,360); {result show}
setcolor(15);
outtextxy(405,345.t);
setcolor(7);
outtextxy(380,325,"Your name :");
showmouse;
PersonName:=t;
end else cancel:=true;
if (not(cancel))and(not(clear)) then begin
Rec text(435,157,t,ns);
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if (not(ns))and(not(clear)) then begin
hidemouse;
setfillstyle(1,0);
bar(370,315,530,360); {result show}
setcolor(15);
outtextxy(405,345,t);
setcolor(7);
outtextxy(380,325,'Surname :');
showmouse;
PersonSur:=t;
end else cancel:=true;
end;
if (not(cancel))and(not(clear)) then begin
Rec_text(435,177,t,ns);
if (not(ns))and(not(clear)) then begin
hidemouse;
setfillstyle(1,0);
bar(370,315,530,360); {result show}
setcolor(15);
outtextxy(405,345,t);
setcolor(7);
outtextxy(380,325,'Login name :");
showmouse;
PersonCode:=t;
end else cancel:=true;
end;
end;
procedure Submenulc;
begin
Submenul;
hidemouse;
settextstyle(3,0,4);
setcolor(12);
outtextxy(370,126,'Slide Now !");
settextstyle(0,0,1);
outtextxy(363,249,'Push any key to cancel');
Press(415,190,485,215);
outtextxy(425,198,'Cancel’);
setfillstyle(1,0);
bar(370,315,530,360); {result show}
showmouse;
end;

procedure DoSublc;
var data : byte;
dat : string;
count : integer;
fact : boolean;
procedure noblank(var x:boolean);
var i:integer;

begin
x:=false;
dat:=";

for i:=1 to Length(PersonName) do
if PersonName[i]<>' ' then
dat:=dat+PersonName][i];
PersonName:=dat;
if dat=" then x:=x or true;
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dat:=";
for i:=1 to Length(PersonSur) do
if PersonSur[i]<>' ' then
dat:=dat+PersonSur{i];
PersonSur:=dat;
if dat="then x:=x or true;
dat:=";
for i:=1 to Length(PersonCode) do
if PersonCode[i]<>' ' then
dat:=dat+PersonCodefi];
PersonCode:=dat;
if dat="then x:=x or true;

end;
begin
Cancel:=false;
count:=0;
Noblank(fact);
if not(fact) then begin
dat:=st;
delete(dat,length(dat)-2,3);
dat:=dat+'id";
assign(f1,dat);
append(f1);
write(fl,PersonCode+":"+PersonName+':'+PersonSur);
append(f);
Submenulc;
write(f,PersonCode+"");
setcolor(7);
outtextxy(380,325,'Data Recieve :');
SendFrame(Frame,Add_New_User,0);  {Add_New_User=U_Frame=10000011=131}
setcolor(15);
repeat
if V24DataAvail then
begin
inc(count);hidemouse;
data:=V24GetByte;
str(data,dat);
if length(dat)=1 then dat:='0'+dat;
write(f,' ‘+dat);  {1st blank is placed before 1st DATA}
bar(430,340,470,360);
outtextxy(435,345,dat);showmouse;
end;
until (count=40)or(keypressed)or(area(415,190,485,215));

if (count<40) then begin
hidemouse;
writeln(f,"!"); {Mark no use}
close(f);
writeln(f1,'!");
AfterPress(415,190,485,215);
setcolor(14);
outtextxy(425,198,'Cancel');
delay(200);
Press(415,190,485,215);
setcolor(15);
outtextxy(425,198,'Cancel");
setfillstyle(1,0);
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bar(370,315,530,360); {result show}
outtextxy(380,325,'Data error :");
bar(430,340,470,360);
outtextxy(395,345,'Add again");
showmouse;

delay(400);

end else begin
writeln(f,' ); close(f);
writeln(f1," ');
hidemouse;
setfillstyle(1,0);
bar(370,315,530,360);

outtextxy(375,325,PersonCode+ registered :');

bar(430,340,470,360);

{result show}

outtextxy(395,345,'Welcome!");

setfillstyle(1,9);
bar(360,120,540,180);
Press(415,190,485,215),;
setcolor(15);
outtextxy(425,198,' Done '),
settextstyle(3,0,4);
setcolor(12);

outtextxy(370,126,'Registered!");

settextstyle(0,0,1);
showmouse;
delay(400);
end;
close(fl);

if not(install) then testkey(ch,special) else keypressed;

AfterPress(415,190,485,215);
setcolor(14);
outtextxy(425,198,' Done ),
delay(200);
Press(415,190,485,215);
setcolor(15);
outtextxy(425,198,' Done ');

end else clear:=true;

end;

procedure SubMenu2;
begin
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Beep;

hidemouse;

setfillstyle(1,0);
bar(386,455,570,470);

setcolor(4);
outtextxy(391,461,'Download Data');
setcolor(12);
outtextxy(390,462,'Download Data');
setcolor(15);

Subwin(350,80,200,190,9,0,15); {download}
Subwin(390,86,125,20,13,0,15); {title download}

if (install) then begin
press(534,85,544,95);
setcolor(0);outtextxy(536,87,'X");

end;

setcolor(9);
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outtextxy(403,92,'Download Data");
setcolor(11);
outtextxy(402,93,'Download Data');setcolor(15);
setfillstyle(1,8);
Bar(355,240,545,265); {choose file}
rectangle(358,243,542,262);
Subwin(350,290,200,80,4,0,15); {result}
Subwin(421,296,56,12,15,0,15); {title result}
setcolor(7);
outtextxy(427,298,'Result’);
setcolor(0);
outtextxy(426,299,'Result’);setcolor(15);
setfillstyle(3,15);
bar(370,315,530,360); {result show}
showmouse;
Optimize;

end;

procedure SubMenu2a;

begin
hidemouse;
settextstyle(0,0,1);

. outtextxy(400,117,'Sophomore');
press(370,115,380,125);
outtextxy(400,137,'Junior’);
press(370,135,380,145);
outtextxy(400,157,'Senior");
press(370,155,380,165);
outtextxy(400,177,'Master');
press(370,175,380,185);
outtextxy(400,197,'Teacher');
press(370,195,380,205);
outtextxy(400,217,'All');
press(370,215,380,225);
setcolor(0);
outtextxy(372,117,'1");
outtextxy(372,137,2");
outtextxy(372,157,'3%;
outtextxy(372,177,'4");
outtextxy(372,197,'5");
outtextxy(372,217,'6";
setfillstyle(1,0);
bar(504,246,537,259); {choice}
settextstyle(0,0,1);
setcolor(6);
outtextxy(366,250,'Choose File :");
setcolor(14);
outtextxy(365,249,'Choose File :");setcolor(15);
showmouse;

end;

procedure DoSub2a;

var mouse2a:boolean;

procedure Resultla(c:char;s:string);

begin

hidemouse;
setfillstyle(1,0);
bar(504,246,537,259); {choice}
bar(370,315,530,360); {result show}
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setcolor(15);

outtextxy(519,250,c);

outtextxy(405,345,s);

setcolor(7);

outtextxy(380,325,"You choose file :');

showmouse;

end;
procedure pressla(a,b,c,d:integer;h:char;j:string);
begin
hidemouse;
afterpress(a,b,c,d);
setcolor(12);
outtextxy(400,b+2.j);
outtextxy(a+2,b+2,h);
delay(100);
press(a,b,c,d);
setcolor(0);
outtextxy(a+2,b+2,h);
setcolor(15);
outtextxy(400,b+2,j);
showmouse;
chl:=h;
mouse2a:=true;
end;

begin
SubMenu2;
SubMenu2a;
cancel:=false;
mouse2a:=false;
st:='No Plan’;
repeat
chl:=#0;
ch:=chl;
if not(install) then begin
CursorNoMouse(519,258);
TestKey(ch,special);
chl:=ch;
end else begin
repeat until (ch<>ch1)or(mouseCLICK);
chl:=ch;
end;
if area(370,115,380,125) then
press1a(370,115,380,125,'l",'Sophomore')
else
if area(370,135,380,145) then
pressia(370,135,380,145,'2','Junior')
else
if area(370,155,380,165) then
press1a(370,155,380,165,'3",'Senior")
else
if area(370,175,380,185) then
pressla(370,175,380,185,'4','Master")
else
if area(370,195,380,205) then
press1a(370,195,380,205,'5','Teacher")
else
if area(370,215,380,225) then
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press1a(370,215,380,225,'6','All")

else

if area(534,85,544,95) then begin
afterpress(534,85,544,95);
setcolor(12);outtextxy(536,87,'X");
delay(100);
press(534,85,544,95);
setcolor(0);outtextxy(536,87,'X");
chl:=#27,
mouse2a:=true;

end;

case chl of
'1":begin st:='Sophom.txt';
Resultla('l',st);
end;

'2":begin st:="Junior.txt';
Resultla(2',st);

end;

‘3":begin st:='Senior.txt";
Resultla('3',st);

end;

'4":begin st:='"Master.txt';
Resultla('4',st);

end;

'5":begin st:="Teacher.txt';
Resultla('s',st);

end;

'6":begin st:='ALL";
Resultla('6',st);
st:='All.txt’;

end;
#13:begin if (st="No Plan‘)or(st=") then
ch1:=#0;
end;

#27:begin Cancel:=true;

st:=";
end
else
begin Resultla("',) None ");
st:=";
end;
end;

until (ch1=#13)or(cancel=true)or(mouse2a);

if mouse2a then delay(200);
assign(f,st);

reset(f);

{out = cancel,st}

e - —

end;
procedure DoSub2b(st:string);
function fileTxt(st:string):byte;
begin
if st="Sophom.txt' then
fileTxt:=1
else
if st="Junior.txt' then
fileTxt:=2
else
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if st="Senior.txt' then
fileTxt:=3
else
if st='"Master.txt' then
fileTxt:=4
else
if st="Teacher.txt' then
fileTxt:=5;
end;
procedure Download;
var BTS,para,numS : string;
BTV,code,i,time,numV : integer;
inv : integer;
begin
hidemouse;
setfillstyle(1,0);
bar(370,315,530,360);
setfillstyle(1,8);
Bar(355,240,545,265);
setcolor(15);
rectangle(358,243,542,262);
setcolor(12);outtextxy(364,249,'Download’);
setcolor(6) ;outtextxy(440,248st);
setcolor(14);outtextxy(439,249,st);
setcolor(7);outtextxy(375,320, Byte No:');
showmouse;
reset(f); time:=0;
repeat
readIn(f,para);
if para[length(para)]<'!' then time:=time+1;
until eof(f);
str(time,para);
setcolor(15);
outtextxy(400,207,'0";
setfillstyle(1,9);bar(490,205,520,219);outtextxy(495,207,para);
inv:=(100 div time);
time:=time-1;
SendFrame(Frame,Activate,0); {Activate =U_Frame=10101011=171}
RecFrame(RFrame);
delay(200);
SendFrame(Frame,StartFile,fileTxt(st)); {StartFile=U Frame=01010111=87}
delay(200);
reset(f);
repeat
readIn(f,para);
i:=length(para)+1;
repeat
dec(i);
until parafi]<'";
if para[length(para)]<'!' then begin
Delete(para,i+1,length(para)-i);
i:=0;
repeat
inc(i);
until para[i]="";
i=i+2;
numV:=0;
repeat



T —— i o

e . — o

e MY e

10U

inc(numV);

str(numV,numS);
setfillstyle(1,0);bar(440,320,460,330);
setcolor(7);outtextxy(440,320,numS);
BTS:=para[i]+para{i+1];
val(BTS,BTV,code);

hidemouse;

bar(440,340,460,350);
setcolor(15);outtextxy(440,340,BTS);
showmouse;

delay(5); {recommend=20}

SendFrame(Frame,DataByte,BTV);  {DataByte=0}

repeat
i=it+1;
until para[i}='";
inc(i);
until (i)>=length(para);
Delay(5); {recommend=150}

SendFrame(Frame,Individual,0); {Individual=00000011b=3}

end;

hidemouse;
setfillstyle(1,10);
bar(401,181,500-(time*inv),199); ~ {progess bar}
showmouse;
dec(time);
until eof(f);
delay(100);

SendFrame(Frame,EndFile,0); {EndFile=10010011=147}

InitMouse(install); Showmouse;
end;

procedure ClearBar;

begin
hidemouse;
delay(300);
setfillstyle(1,9);
bar(400,180,500,200);
setcolor(7);
rectangle(400,180,502,202);
setcolor(15);
rectangle(398,178,500,200);
rectangle(399,179,501,201);
setfillstyle(1,8);
Bar(355,240,545,265);
showmouse;

end;

begin

hidemouse;

setfillstyle(1,9);

bar(368,107,537,240);

setfillstyle(1,8);

Bar(355,240,545,265);

setcolor(15);

rectangle(358,243,542,262);
setfillstyle(3,15);

bar(370,315,530,360); {result show}
setcolor(12);outtextxy(364,250,'Press Esc or Enter’);
Press(385,180,435,195);
Press(465,180,515,195);
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outtextxy(396,184,'0.K.";
outtextxy(467,184,'Cancel');
setcolor(15);outtextxy(364,120,'Downloading’);
outtextxy(415,135,'to SERVER');
setcolor(7); outtextxy(460,120,st);
setcolor(15);outtextxy(459,121,st);
showmouse;
repeat
if not(install) then
testkey(ch,special)
else begin ch1:=#0; ch:=chl;
repeat until (ch<>chl)or(mouseCLICK);
end;
if (ch=#13)or(area(385,180,435,195)) then
begin
hidemouse;
AfterPress(385,180,435,195);
setcolor(12);outtextxy(396,184,'0.K.";
delay(100);
Press(385,180,435,195);
setcolor(15);outtextxy(396,184,'0.K.";
setfillstyle(1,9);
bar(380,170,520,200);
setcolor(7);
rectangle(400,180,502,202);
setcolor(15);
rectangle(398,178,500,200);
rectangle(399,179,501,201);
setcolor(15);
rectangle(358,243,542,262);
showmouse;
if st<'Alltxt' then
Download
else begin st:='Sophom.txt'; assign(fist) ;
Download; ClearBar;
st:='Junior.txt'; assign(fst) ;
Download; ClearBar;
st:='Senior.txt'; assign(f,st) ;
Download; ClearBar;
st:='Master.txt'; assign(f,st) ;
Download; ClearBar;
st:="Teacher.txt";assign(f,st) ;
Download;
end;
ch:=#13;
end;

if (ch=#27)or(area(465,180,515,195)) then

begin
hidemouse;
AfterPress(465,180,515,195);
setcolor(12);outtextxy(467,184,'Cancel’);
delay(100);
Press(465,180,515,195);
setcolor(15);outtextxy(467,184,'Cancel');
showmouse;
ch:=#27,;

end;
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until ch in [#13,#27];
end;

Procedure SubMenu3;
begin
Beep;
hidemouse;
setfillstyle(1,0);
bar(386,455,570,470);
setcolor(4);
outtextxy(391,461,'Broadcast');
setcolor(12);
outtextxy(390,462,'Broadcast');
setcolor(15);
Subwin(350,80,200,190,9,0,15);
Subwin(405,86,90,20,13,0,15);
if install then begin
press(534,85,544,95);
setcolor(0);outtextxy(536,87,'X");
end;
setcolor(9);
outtextxy(415,92,'Broadcast');
setcolor(11);
outtextxy(414,93,'Broadcast');setcolor(15);
setfillstyle(1,8);
Bar(355,240,545,265); {choose file}
rectangle(358,243,542,262);
Subwin(350,290,200,80,4,0,15); {result}
Subwin(421,296,56,12,15,0,15); {title result}
setcolor(7);
outtextxy(427,298,'Result’);
setcolor(0);
outtextxy(426,299,'Result");setcolor(15);
setfillstyle(3,15);
bar(370,315,530,360); {result show}
showmouse;

end;
procedure SubMenu3a;
begin

hidemouse;

settextstyle(0,0,1);
outtextxy(400,117,'Disconnect All');
press(370,115,380,125);
outtextxy(400,137,'[Reserve]";
press(370,135,380,145);

setcolor(0);

outtextxy(372,117,'1");
outtextxy(372,137,'2");
setfillstyle(1,0);
bar(504,246,537,259); {choice}
settextstyle(0,0,1);

setcolor(6);
outtextxy(366,250,'Choose Command :');
setcolor(14);

outtextxy(365,249,'Choose Command :'");setcolor(15);
showmouse;

end;
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hidemouse;
setfilistyle(1,0);
bar(504,246,537,259); {choice}
bar(370,315,530,360); {result show}
setcolor(15);
outtextxy(519,250,c);
outtextxy(405,345,s);
setcolor(7);
outtextxy(372,325,"You choose command :');
showmouse;

end;

begin
hidemouse;
afterpress(a,b,c,d);
setcolor(12);
outtextxy(400,b+2,j);
outtextxy(a+2,b+2,h);
delay(100);
press(a,b,c,d);
setcolor(0);
outtextxy(a+2,b+2,h);
setcolor(15);
outtextxy(400,b+2,j);
showmouse;
chl:=h;
mouse3a:=true;

end;

begin
SubMenu3;
SubMenu3a;
cancel:=false;
mouse3a:=false;
st:='"No Plan’;

repeat

chl:=#0,

ch:=chl;

if not(install) then begin
CursorNoMouse(519,258);
TestKey(ch,special);
chl:=ch;

end else begin

procedure press3a(a,b,c,d:integer;h:char;j:string);

repeat until (ch<>ch1)or(mouseCLICK);

chl:=ch;
end;
if area(370,115,380,125) then

press3a(370,115,380,125,'1",'Disconnect All')

else

if area(370,135,380,145) then
press3a(370,135,380,145,2''[Reserve]")

else

if area(534,85,544,95) then begin
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afterpress(534,85,544,95);
setcolor(12);outtextxy(536,87,'X");
delay(100);
press(534,85,544,95);
setcolor(0);outtextxy(536,87,'X");
chl:=#27;
mouse3a:=true;

end;

case chl of
'I:begin st:='Disconnect All';
Result3a('1',st);
end;
'2":begin st:='[Reserve]';
Result3a('2',st);
end;
#13:begin if (st="No Plan")or(st=") then
chl:=#0;
end;
#27:begin Cancel:=true;
st:=";
end
else
begin Result3a(’',) None ');
st:=";
end;
end;
until (ch1=#13)or(cancel=true)or(mouse3a);
{out = cancel,st}

end;
Procedure DoSub3b(st:string);
begin

end;
procedure SubMenu4;
begin
Beep;
hidemouse;
setfillstyle(1,0);
bar(386,455,570,470);
setcolor(4);
outtextxy(391,461,'Delete Data");
setcolor(12);
outtextxy(390,462,'Delete Data’);
setcolor(15);
Subwin(350,80,200,190,9,0,15); {delete card}
Subwin(398,86,111,20,13,0,15); ({title delete card}
if install then begin
press(534,85,544,95);
setcolor(0);outtextxy(536,87,'X");
end;
setcolor(9);
outtextxy(410,92,'Delete Card');
setcolor(11);
outtextxy(409,93,'Delete Card');setcolor(15);
setfillstyle(1,8);
Bar(355,240,545,265); {choose file}
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rectangle(358,243,542,262);
Subwin(350,290,200,80,4,0,15); {result}
Subwin(421,296,56,12,15,0,15); (title result}
setcolor(7);
outtextxy(427,298,'Result’);
setcolor(0);
outtextxy(426,299,'Result’);setcolor(15);
setfillstyle(3,15);
bar(370,315,530,360); {result show}
showmouse;
end;
procedure DoSub4a(var st:string);
var mouse4a:boolean;
procedure Resultla{c:char;s:string);
begin
hidemouse;
setfillstyle(1,0);
bar(504,246,537,259), {choice}
bar(370,315,530,360); {result show}
setcolor(15);
outtextxy(519,250,c);
outtextxy(405,345,s);
setcolor(7);
outtextxy(380,325,"You choose file :');
showmouse;
end;
procedure pressla(a,b,c,d:integer;h:char;j:string);
begin
hidemouse;
afterpress(a,b,c,d);
setcolor(12);
outtextxy(400,b+2,j);
outtextxy(a+2,b+2 h);
delay(100);
press(a,b,c,d);
setcolor(0);
outtextxy(a+2,b+2,h);
setcolor(15);
outtextxy(400,b+2,j);
showmouse;
chl:=h;
mouseda:=true;
end;

begin
mouse4a:=false;
cancel:=false;
st:='No Plan';
SubMenu4;
Submenula;
repeat
if not(install) then begin
CursorNoMouse(519,258);
TestKey(ch,special);
chl:=ch;
end else begin
chl:=#0;ch:=chl;
repeat until (mouseCLICK)or(ch<>chl);
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chl:=ch;
end;
if area(370,115,380,125) then
press1a(370,115,380,125,'1",'Sophomore’)
else
if area(370,140,380,150) then
press1a(370,140,380,150,"2' Junior')
else
if area(370,165,380,175) then
press1a(370,165,380,175,'3",'Senior")
else
if area(370,190,380,200) then
press1a(370,190,380,200,'4','Master")
else
if area(370,215,380,225) then
press1a(370,215,380,225,'5",'Teacher")
else
if area(534,85,544,95) then begin
afterpress(534,85,544,95);
setcolor(12);outtextxy(536,87,'X";
delay(100);
press(534,85,544,95);
setcolor(0);outtextxy(536,87,'X");
chl:=#27;
mouseda:=true;
end;
case chl of
'1":begin st:="Sophom.txt';
Resultla('1',st);
end;
"2':begin st:="Junior.txt’;
Resultla('2',st);
end;
'3":begin st:='Senior.txt';
Resultla('3',st);
end;
'4':begin st:="Master.txt';
Resultla('4',st);
end;
'5":begin st:='Teacher.txt';
Resultla('5',st);
end;
#13:begin if (st="No Plan")or(st=") then
chl:=#0;
end;
#27:begin Cancel:=true;
st:=";
end
else
begin Resultla(',) None ");
st:=";
end;
end;
until (ch1=#13)or(cancel=true)or(mouse4a);
if mouseCLICK then delay(200);
assign(f,st);
reset(f);
{out = cancel,st}
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end;
procedure SubMenu4b(st:string);
begin
hidemouse;
setcolor(6);
outtextxy(391,136,'Login Name :");
outtextxy(364,248,'Del from :");
setcolor(14);
outtextxy(390,137,'Login Name :");
outtextxy(363,249,'Del from :");
setcolor(15);
outtextxy(445,249 st); {text file name}
setfillstyle(1,0);
bar(395,163,505,178);
press(376,205,408,220);
press(434,205,466,220);
press(492,205,524,220);
outtextxy(385,209,'0OK");
outtextxy(439,209,'Clr');
outtextxy(505,209,'X");
setcolor(0);
outtextxy(374,227,'Enter");
outtextxy(443,227,'F1');
outtextxy(498,227,'Esc');
showmouse;
end;
procedure DoSub4b;
var tstring;
begin
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Submenu4;
repeat
SubMenu4b(st);
Rec_text1(399,177,8,t);
hidemouse;
if t="EXIT" then
begin
Afterpress(534,85,544,95);
setcolor(12);outtextxy(536,87,'X");
delay(100);
Press(534,85,544,95);
setcolor(0);outtextxy(536,87,'X");
end else
if ch=#13 then
begin
AfterPress(376,205,408,220);
setcolor(12);outtextxy(385,209,'0K";
delay(100);
Press(376,205,408,220);
setcolor(15);outtextxy(385,209,'0K");
key:=t
end else
if not_search then
begin
AfterPress(492,205,524,220);
setcolor(12);outtextxy(505,209,'X");
delay(100);
Press(492,205,524,220),
setcolor(15);outtextxy(505,209,'X");
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end else
if clear then
begin
Afterpress(434,205,466,220);
setcolor(12);outtextxy(439,209,'CIr');
delay(100);
press(434,205,466,220);
setcolor(15);outtextxy(439,209,'Clr');
setfillstyle(1,0);
bar(395,163,505,178);
end;
showmouse;
until (ch=#13)or(not_search)or(t="EXIT");
end;
procedure DelBlank(var t:string);
var i :integer;

tx :String;
begin
tx:=";

for i:=1 to length(t) do begin
if t[i]<" "' then
tx:=tx+[i];
end;
t.=tx;
end;
procedure Search(var l:integer);
{out=l, in=key,st:filename}
var para,temp : string;
i,j ; integer;
success,yet : boolean;
begin
1:=0; j:=0; yet:=true; success:=false;
repeat
temp:="; i:=0; yet:=true;
readIn(f,para); j=j+1;
DelBlank(para);
if para[length(para)]<>'!' then begin
while (i<length(para))and(yet) do begin
i=i+1;
if parafi]<":' then temp:=temp-parali]
else yet:=false;
end;
if not(yet) then

if temp=key then begin success:=true; 1:=j; end;

end;
until (success)or(eof(f));
end;
procedure DoSubdc;
begin
hidemouse;
setfillstyle(1,0);
bar(370,315,530,360); {result show}
setcolor(7);
outtextxy(380,325,'Data +key);
reset(f);
Search(lin);
setcolor(15);
if 1in=0 then begin
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outtextxy(405,345,'not found');
end else begin
outtextxy(424,345 'found’);
end;
showmouse;
repeat
if not(install) then begin
testkey(ch,special);
chl:=ch;
end
else begin
ch1:=#0; ch:=chl;
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repeat until (ch<>ch!)or(mouseCLICK);

chi:=ch;
if mouseCLICK then

if area(376,205,408,220) then ch1:=#13 else
if area(492,205,524,220) then ch1:=#27 else

if area(434,205,466,220) then ch1:=#59;

end;
hidemouse;
case chl of
#13:begin Not_search:=false;
AfterPress(376,205,408,220);

setcolor(12);outtextxy(385,209,'0K");

delay(100);
Press(376,205,408,220);

setcolor(15);outtextxy(385,209,'0K");

end;

#27:begin Not_search:=true;
AfterPress(492,205,524,220);
setcolor(12);outtextxy(505,209,'X");
delay(100);
Press(492,205,524,220);
setcolor(15);outtextxy(505,209,'X");

end;

#59:begin Clear:=true;
Afterpress(434,205,466,220);

setcolor(12);outtextxy(439,209,'Cir");

delay(100);
press(434,205,466,220);

setcolor(15);outtextxy(439,209,'Clr');

end;
end;
showmouse;
until chl in [#13,#27,#59];
end;
procedure DoSub4d;
type para=string[155];
var
i,j:integer;
ftemp:array[1..75] of para;
begin
if lin<>0 then
begin
hidemouse;
setfillstyle(1,9);
bar(368,107,537,240);
setfillstyle(1,8);
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Bar(355,240,545,265);

setcolor(15);

rectangle(358,243,542,262);
setfillstyle(3,15);

bar(370,315,530,360); {result show}

Press(385,180,435,195);
Press(465,180,515,195);
outtextxy(396,184,'0.K.");
outtextxy(467,184,'Cancel’);
setcolor(15);outtextxy(364,120,'Are you sure, you want');
outtextxy(364,134,'to delete ™,
setcolor(7); outtextxy(448,133 key),
setcolor(15);outtextxy(447,134 key);
setcolor(12);outtextxy(364,250,'Press Esc or Enter');
showmouse;
repeat
if not(install) then begin
testkey(ch,special); chl:=ch;
end
else begin ch1:=#0; ch:=chl;
repeat until (ch<>ch1)or(mouseCLICK);
chl:=ch;”"
if mouseCLICK then
if area(385,180,435,195) then chl:=#13 else
if area(465,180,515,195) then chl:=#27,
end;
hidemouse;
if ch1=#13 then
begin AfterPress(385,180,435,195);
setcolor(12);outtextxy(396,184,'0.K.");
delay(100);
Press(385,180,435,195);
setcolor(15);outtextxy(396,184,'0.K.");
reset(f); i:=1;
while not(eof(f)) do begin
readIn(f, ftemp([i]);
i:=i+1;
end;
ftemp[lin]:=ftemp[lin]+'!";
rewrite(f);
for j:=1 to i-1 do writeln(f,ftemp[j]);
end;

if ch1=#27 then
begin AfterPress(465,180,515,195);
setcolor(12);outtextxy(467,184,'Cancel');
delay(100),
Press(465,180,515,195);
setcolor(15);outtextxy(467,184,'Cancel");
end;
showmouse;
until chl in [#13,#27];
hidemouse;
setfillstyle(1,0);
bar(370,315,530,360);
setcolor(7);
outtextxy(380,325,'Data "tkey);
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setcolor(15);
if ch1=#13 then begin
outtextxy(385,345,'has been deleted.”);
delay(300);
end else begin
outtextxy(385,345,'has been deleted.");

delay(300);
end;
showmouse;
end;
end;

procedure SubMenus5;
var iinteger;
begin
Beep;
hidemouse;
setfillstyle(1,0);
bar(386,455,570,470);
setcolor(4);
outtextxy(391,461,'Version");
setcolor(12);
outtextxy(390,462,'Version");
setcolor(15);
Subwin(350,80,200,220,4,0,15); {Version}
Subwin(415,86,70,20,13,0,15); {title Version}
if (install) then begin
press(534,85,544,95);
setcolor(0);outtextxy(536,87,'X");
end;
setcolor(9);
outtextxy(423,92,'Version'),
setcolor(11);
outtextxy(422,93,'Version");setcolor(15);
setcolor(15);
outtextxy(360,115,'Name :");
outtextxy(360,135,'Version :');
outtextxy(360,155,'For  :);
outtextxy(360,175,'Date  :");
outtextxy(360,195,'Creator :");
outtextxy(360,255,'Advisor :');
setcolor(9);
outtextxy(435,115,VersionName);
outtextxy(435,135,VersionVersion);
outtextxy(435,155,VersionFor);
outtextxy(435,175,VersionDate);
outtextxy(360,215,VersionCl1);
outtextxy(360,235,VersionC2);
outtextxy(360,275,VersionAdv);
setcolor(11);
outtextxy(434,116,VersionName);
outtextxy(434,136,VersionVersion);
outtextxy(434,156,VersionFor),
outtextxy(434,176,VersionDate);
outtextxy(359,216,VersionCl);
outtextxy(359,236,VersionC2);
outtextxy(359,276,VersionAdv);
showmouse;
if not(install) then
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testkey(ch,special)
else begin ch1:=#0; ch:=chl;

repeat until (ch<>ch1)or(area(534,85,544,95));

if mouseCLICK then begin
hidemouse;
afterpress(534,85,544,95);
setcolor(12);outtextxy(536,87,'X");
delay(100);
press(534,85,544,95);
setcolor(0);outtextxy(536,87,'X");
showmouse;
end;
end;
hidemouse;
setfillstyle(1,0);
bar(348,260,552,300);
showmouse;
end;
Procedure Submenu6;
var iinteger;
begin
Beep;
hidemouse;
setfillstyle(1,0);
bar(386,455,570,470);
setcolor(4);
outtextxy(391,461,'Upload Data');
setcolor(12);
outtextxy(390,462,'Upload Data');
setcolor(15);
Subwin(350,80,200,190,9,0,15); {upload data}
Subwin(398,86,111,20,13,0,15); {upload data}
setcolor(9);
outtextxy(410,92,'Upload Card"),
setcolor(11);
outtextxy(409,93,'Upload Card");
setfillstyle(1,8);
Bar(355,240,545,265);
setcolor(15);
rectangle(358,243,542,262);
setcolor(14);
outtextxy(385,249,'Mouse is disable’);
setcolor(15);
outtextxy(360,130,'Preparing for TEXT mode');
setfillstyle(1,0);
bar(365,173,535,195);
setcolor(10);
showmouse;
i:=1;

while (i<>20)and(not(keypressed))and(not(mouseCLICK)) do begin

hidemouse;
outtextxy(358+(8*i)+4,180,'");
inc(i);
showmouse;
delay(50);

end;

if i=20 then begin
RestoreCrtMode;
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InitMouse(install); .
showmouse;
DumbOrHDLC;
SetGraphMode(GetGraphMode);
Basics;
InitMouse(install);
ShowMouse;
MainMenu;
MouseActive;
if not(install) then MouselnActive;
end;
end;
procedure DeleteApplication;
begin
hidemouse;
setfillstyle(1,0);
bar(350,75,560,275);
bar(350,285,560,455);
showmouse;
end;
BEGIN

clrscr;

- Constant Frame «--~=~s==sesre=cc-=-n
Frame[1]:=$7E;
Frame[2]:=IBMPC;
Frame[7]:=$7E;

Initial;
Basics;
InitCom(Com1,b2400,none,d8,s1);
InitMouse(Install);
MouseActive;
if install then begin
ShowMouse;
GetIntVec($1C,Int1CSave);
SetIntVec($1C,Addr(TimerHandler));
end else MouselnActive;
Optimize;
MainMenu;
Hilight(120,120,'New User');
position:=1;
repeat
setfillstyle(1,0);bar(386,455,570,470);
setcolor(4); outtextxy(391,461,'Main Menu');
setcolor(12);outtextxy(390,462,'Main Menu');
ChooseMain(position);
logout:=true;
case position of
I : begin
subla: DoSubla(st);
If not(cancel) then begin
sublb: DoSublb(st);
if clear then goto sublb;
if cancel then goto subla
else DoSublc;
if clear then goto sublb;
end else begin assign(f,'senior.txt’);
reset(f);
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end;
DeleteApplication;
end;
2 : begin
DoSub2a;
if cancel then goto sub2x;
sub2b: DoSub2b(st);
sub2x: DeleteApplication;
close(f);
end;
3 : begin
DoSub3a(st);
DoSub3b(st);
DeleteApplication;
end;
4 : begin
DoSub4a(st);
if cancel then goto sub4x;
sub4b: DoSub4b;
if not(not_search) then begin
DoSub4c;
if clear then goto sub4b
else if not(not_search) then
DoSub4d;
end;
sub4x: DeleteApplication;
close(f);
end,
5 : begin
SubMenus$;
DeleteApplication;
end;
6 : begin
SubMenué;
DeleteApplication;
end;
10 : begin
Logout:=false;
{exit}
end;
11 : begin
{logout:=true,Nothing to do!}
end
end;{case}
until Logout = false;
ClearDevice;
CloseGraph;

END.





