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Power control by LAN ‘concept

Abstract

The ISDN application for controlling computer service system consists of barcode
decodér,database and ISDN communication device.Student can use computer by swifting a
studentjcard ,with has stujent identity barcode, throughs a barcode reader.Output signal from
barcode reader is converted to ascii code and transmitted via the ISDN device to central
processing unit,a personal computer which has database.The central processing unit checks
the student identity as it receives.It is responsible of student to use a computer .If he is

permitted, the power line will connect to computer so that the computer is enable.
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void interrupt com1(void)
{
CommBuf] CommDataPos++ ] = inportb( CommAddr );
if { CommDataPos == CommBuiSize )
CommDamPos = 0;
ourportb( 0x20 , EOT j;
}
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int InitSerialCommyint comno,int baudrate int dambitint stopbitint parity)
{
char low_divisor,high_divisor,comm_spec;
if ( instailed )
reurn( E_INSTALLED );
if ( comno !=-COM1 && comno = COM2Z )
return{ E_COMN );
if ( baudrae < B1200 |l bandrate > B19200 )
rearn( E_BAUD );
if ( databit != D7 && databit != D8 )
reaurn{ E_DATABIT );
if ( stopbit != S1 && stopbit I= 2 )
return( E_STOPBIT );
if ( parity < PNONE Il parity > PEVEN )
7 remmn( E_PARITY );

Y . swirch( comno )
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void QuitSenalComm(void)
{
if (! installed ) return;
switch( i.nslzfllad ) : ~
{
case COM1 :
{
setvect{ COMI1INT , oldl );
ourportd( IMR , inportb(IMR) | IRQ4FLAG );
} broak;
case COM2 :
{
servect( COMIINT , 0ld2 );
ourportb( IMR , inportb(IMR) | IRQ3FLAG );
} break;
}
free(CommBuf);
} .
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int Transmit(unsigned char ch)
{
int i;
for ( i=0; i<TXCOUNT; i++ )
if ( inportb( CommAddr + LSR ) & 0x20 ) /* THR empty? ¥/

{
outportb( CommaAddr , ch );
remrn( PASS ); .
} | L
return(FAIL); /¥ TXCOUNT too small or Serial Comm. Porterror- ¥/ . . .

}
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NOTFOUND nauun

long int Search(FILE *fp,char *Studentld,unsigned long int totatrecord)

=t {
unsigned long int low,high,middle;
: low=0; high=totalrecord-1;
" ' while(low<=high)
{
| middie=Cow-+nigh)/2:
_ | if( stremp(Studentld,GetStudentId(fp,middle)) < 0 ) high=middle-1;
else if( stemp(Studentld,GetStadentld(fp,middle}) > 0 ) low =middle+1;
else return middle; found*/
retnrn NOTFOUND;

] b é L4 I J
3.2 daulsznsunemuaiaivesnmnes
| ﬁ S = Y o 1J t 8 - I o [} “1_1 o
! 2IMedumamesizimhineslasmssedeyauuuergalasuanavuivlszuiana
tS (I a a 1 9y w o o3
gudoya HumsdedayauuudsInsdarulyIuszyunsdedoyouuy 1SDN uasTumenauiun
g A o] L4 e Qs ! 1 4 1
vansfudeyannamrdaii uwuddanta ddumsdadoyaunvez dalaniadeds ludamniog
Y o a o 3 1 »
a1 Urzwnanagnifeya  uenmniszdsehmsiaddumsdefeyavewmamifierdudin  uazdly

a & ] a 4 E— —
Tiies Tumsdedeyavesgrudeyadnmaniiade :

ety A dleg Bl e e i

‘ 3.2.1 ISDN Universal Digital Loop Transceivers II (UDLT II)
1
i




wnanstduenansianubidmsumslynuiiensfinyimiu lueugalmilulydssloguaiunisen

lunsdllagvsau Snvimudilndawdasilon wasnesendaduavetenaisynasaminisinluly



CIFFZAENTIALPHASE-SHIFT CEYING
) A | |
. | I

| l ’ -
MUD’IFlED GIF.FE!EHTIJL'PHASE-SNFT XEYING

i

|

i !
lalzalxaio‘:

e

JUN 3.4 uaaanSeunieuszning MDPSK Ay DPSK
o a ¢ ae @a a M Yy a ¥ A a o a a ’ a
dmiunirsumesidaledfumegaindoniussdesindonouefiziduiuausuuni
@ o @ a ¢ a (g @ Yt o a a . o o a » o
Fussitauuudan muussduniulitesedudasucThreshold) nazudtloaiudunm dimsun
o A4 . aa e '
LO1 waz LO2 1¥fadumu 410 Tevin Tavezl¥duns 220 Toviu worundeulasiilidnsiau
° [ a4 o ar =] at
$wausouiidy 21 Anudmunuatoufzmdo 110 Tevudanvzuun(match)fuaugiinie?
YUIA 26 AWG NUNITAANDU 18 IAFIUDAD 1 N IAAS
@ . a:; =3 A A . @ Q n:l.
sEADUSIAUR LOT uax Lo2 W 2.25 Travifia ASanilaveausssussanasounauiiu
¢ ¥ A ¢ d a ay " ' 3 a
nu 220 Teviuldinde 112 Trav udrfesgnanasdniidiomdasiduvesndioutlas 2:1 sou mde
laa e o ' a . a a .
0.56 ThanHin fa1ovu1n 26 AWG TyUYIUIZQNAANIAIUAT 18 TiUaABN laATA line side VO3
Py I a o a a ‘a Iy 3 @ ¥ a a
fusurzimasdymiuvuia 8.9 Jadlaviinvzgnuniodondeutassnsidau 1:4 Wil 35.6 Jad
- 1 <y - «3 A % ;
Thavia udrezgnasasdroianudiumunioly Winde 25 JadTaavin deezdluszdudmamd
T L1
' @ a a /a Y “a vt
Awsadugegailod UDLTs fio 3.0 Tiaifn ns1zgnasmAIunuAIu NI 0aintd
o a Y o a . 3 a /a A 3
futiauazvanlantoutas dyiudi tine side vaandoudaseziinl 075 Travina Weruwdauwoag
Qs o <t Qs -~ <t A o \ o q. @ 1
§aiseu L4dyanuesiiszduiiu 3 Thavifa Fwzfunihimdunngegaves LI fiezsul314 fAwse
fugegade 2.5 e dwszduussduiifumiueregiugiveanssuatod T ludumnuves
Tod ubLT MW hlsunumsusagusudwaliifianisianaia @it Eronld misiloafufiez1di
Fumunazlaloa unaudndunn LI daluguii 3.5 uadesdriiaialaTeanulnledauiiudy
laTopiisoagnisuennas 145 Tusa st vinaucum ony ey Sadesreddummuvuia 5 Alalovn
A
maldlaloaiau
¢ ¢ va . = s a A : as av¢
WITOTULUAST (Power Bandwidth) % UDLTaw1sadsléniwiiqene 8 - 512 Alagsn
. A v ' a ad =t . a 3
uaovasun saansuagezidlugie 20 - 512 Aladim Fudunisdmuavinauuuisveande
@  a v 2. a a¢ - , a «
udaslUluga Hif1 $29RuBfdower bandwidih) 20 Aladsn vzgnimuadiomanumiisnim

vaaravensoudna 1.75 Jadisus dauf¥eANubqI(upper bandwidth) 512 Alaidimezgnimua

~

#umnnhdimesi 0.001 Tulnsieus Tavseresumduuitndoulasdslugyi 3.5



wnanstduenansianubidmsumslynuiiensfinyimiu lueugalmilulydsslosuaunisen

lunsdllagvsau Snvimudilndawdasilon wasnesendaduavetenaisynasaminisinluly



PR

¥ory

R

i

2
aQ A2{ a0 00 |4 oc ag 4
ay £ ar oL oL a1
Az H 0z - 02 az
a3 4 a3 o3 e o3 a3 [—
ad ad (-2 < 04 a4
as a5 05 Hhi - o5 as
as a6 26 23 2 06 'Y
az S - R? k4 3 o7 B7
a8 4 a8 h3
ag < 334 A9 A9 bx
A0 &3 a1 | AL0
ary < a1l aiy
ALz ALz ALZ
a3 N
ALld O it} g cc’—_,,_ —=
HE =
00 P 3 ver 5o =
o3 H2 T
4 B — rreT
3
04 — ——<BDX]
EH
o7 _.a—\ ~
L1
74LS14 74LS14 741514
ug )
8o 2 A {8 Yo
‘Q SN \ g Y1 D#
c TR Oag—
; 5 R - s 3o
veeo——=E4q1  vs oAk
K amng, 1K ¢2a  ve b4
vee <29 v7 R
3T - P
1 N
1
: 100pF. —
10K S 2
& L
SN e .
=l BY COMPUTER RESERCH ANO SZRVICE CENTER.
= KMITL.
0w 3 = FILE mawg MASTER.CIR
} Titie
POMER LINE CONTROL.
BSlze Documant Rumeer {4°]
a | CPU. CIRCUIT. 1.1
ate! eCErDer L 2 cet i of i
1 ¢ a3
1
=
711 3.6 Jeennmmeidauiily 280 munu
uisAa uiss
4069 : 4069
| iom,
He192MMHE, -
e
4 P
==20mF  208F —? 9
TNPUT GIR.
128 QUTPUT CIR,
i H
EREZ ">

e

ACI48dTI

BY COMPUTER RESEZRCH AND SERVIGE GENTER.
XHMITL
FILE = ISDN\ISDN.CIR

Titie
POMER LINE CONTROL.

GCUMNT Nurcer
L TIMING COMTROL OF MC145421. 53

aTw Rarch 14,

1395 Bheet T of

714 8.7 AeIdudgmnannWnesdgmnauniun ISDN



w0
0o

ADDRESS OF PIO

uz. .
2 sen 7aLs u12n
PIO1 CPH-C3H ¢ =+ 18 WN”:
—i3 8 2 {—TT P HRIATAZI]
E
{a ul e vion preen BULILLUE L
H Qf ;.
Ly UL3A
gpeLk o 2 .Hm - 3 —i——<RED)
- T HH v
_ SHAD REXT /CEXT |45t ~2.g—ovce «f -2 ——< Y}
ryvy KT = YICTIES 1o 8 bd—y . ﬂwpﬂr: B> i
pai
vee Pn2 5 cLr YuIHIIL ac Y
A ..
R wnw 1) TACEIIY L ean abt 4
Phe i TACEITS
10K ray _ Tize
ARDY 74L5)26
nste pA§ ) af— % i
Foo @ o XHIISTT
| R —— BT R | I S— !
re2 ac
Po3 ] o8
T2 R | p—— ] ac a
£ {3 o
R4 AN cLR p-L—ovee o ¥~u
BROY TACEITA iy i " L e
z a7k ?
REXT /CEXT —ovece
a 2Pl R
12t 3 CLR
TACETYY ] =
v =
LN =S
—134 - .
- Y2 < U
d v3
dq ya
s —
—3dyé ¢2n pb-
¥? B
JACETI0 .

B8Y COHPUTER RESERCH AND SERVICE CENTER,

KHITL
FILE @ ISDH\ISDNP10.CIR
I Titie
POWER LINE CONTROL.
i sctmen{ Rarber EV
XNTERFACE TO CPU CIRCUIT. 1.1
. gl "

7111 3.8 JssauaAINIING Z80 PIO i ISDN UDLTs




56

H
- Y29 -_—
—_—— ACL+ VIO 4
LOUF/16V |4 5%557 To RS232¢
R20UT —_—
B k] 0 R20UT
T2IN
A2
1OUF /16V E ".—Il vee
CE o . s 10urstev @
ro zeo j RESET 0CoA DAz E—icz- _ = |
35 Tora rRxpe |23 i2RiouT 1
—3w] RO RXCS O r Al TLIIN .E_L:i(_:__{h, > 1O0UF/16v
:ﬁﬁ C. TX08 j53— . N | t
1o umove S FAXZYZ 10UF/ 16V
—=q INT e -
—% IEX RTSB CRY— s
——i IEO c;sa . - ;
OTRB Cw
—_— R0hcerk DCO8 Dman.
—Sa )
\
oM
——haAad
©2.332m
Wt
—4
N & uisc uisg
! - i‘ Y Jed
' a8
S ZaHcoa 7aHcoa B 3 153600
) YCeom . %1 RQCL)
. ' n N ——ROC2>
‘ = 20pF = 20pF -
R 2
. I i
= =
i . = =
'
BIze Document mmmber
a

TH Aarch 13, 1398 Bhewt of

7U7 3.9 ugAmnFeums Z30 SIO Ay RS232C

MSI ‘ —_]

Ul 8.10 neraswnlsdaenemunu MSI, TE1 , TE2 , RE1 , RE2




[31]
~J

3.2.2 m3l¥am 80 s10 lumsAndedomarhuriodneyniy

3.2.2.1 MeozdeavesgUnial

11«1ﬂﬂiaﬂﬁﬂéﬂ?ﬂiiSH’J'N‘UE){ﬂlhﬁl’f‘\’o{ﬁULﬂ?aﬂU‘Iﬂ‘iﬂanﬁ’llﬂ’o‘::,fl‘:u uTasendizld zs0
Serial Input/Output Controller (SIO) WimsdsnazFudayanuuasdalaniaq éqswa:xﬁumﬁmﬁu 780 SIO
Tavaziduavzoy luaaruIn) wag Z8o SIO fuzihunifuifiu zso SI0/2 MuiFeuADITNIN Z30 SIO fu
wpfn RS-232C Musuduitssdeaiilefegluunmasguees Rs-232C §28 1ffadnin Rs-232C 1@ szdy
usasuniues Fuoa(TTL) umvsldseaunsedulumedalszunn 12 Than sutulumssumediaszn
714 Z80 SIO Ay RS-232C ﬂ:uﬂ:%aaﬁwmﬂﬂ?{uuszﬁuﬁmm TTL T sduduyinunaTgiueee RS-232C
Tumsdadoya uaznlfsunnssdudyyanargives rs-252¢ Tlfuszdudoa TIL lumisiudeya
aUnTai A ae1001iiAe IC 1WeY MAX232 Y89MAXSIM misifauroszningUnsaidendnaziang

adlugiii 3.1

——TxBD—! —TTL to RS232->
3 wire
MAX ) -
730 —RxBD— “RS232 to TTL—® —— serial
. ' 232 R ~ line
SI10° ‘ | -
———GND—> . ——GND—>

mlaesydy TTL v s2dv RS232

gﬂ?ll 3.11 ufrmuﬂuﬁwaamﬁuﬂéwuﬂms:ﬁuu:aﬁuﬁi%’ﬁuqﬂﬂmi
90 TTL safulasertiameluea SI0 5 Tvant yfutfaues RS-232C (12 Taar)

FyananiniIdeza i unnmsnsand 18632 wanzdindeledsmiy 741592 Taowmsld
&y 12 vemdenid 153,600 Fin MniifazimemsTasTsunsudaven 16 fazldmuidyanasa
wsarIfy 9,600 WeilludyamuriiniilFlunisiade rRs-232C

3.2.22 msdszgndmis 19

Tuduvesmesozuaasdaluglii 38 72ABINS Innidialize SIO fipu Tavldsdudu iy
WRITE REGISTER #147984 SIO tip l¥inauauiiisideanis TuTasauil129eama B 340zl § WRITE
REGISTER (WRO-WR7) §i 3 READ REGISTER (RRU-RR2) Taufi REGISTER uasFmsinmuminedase U
E

WRO  Si¥m SIO

v ¥ b d
WR4  hmuadimisanuadygiuuin , snuinauaa  jluuumiatn



a a . & o i - T e .
WR3  Tusulinegnieenuss lulvuamssy] 1880 Auto Enable 1300 recieve enable bit

s a 2 W - ' &
WRS  iuuinAeniegnyse lulvuanisde,den DTR UaY RTS enable JA0M transmitter
enabls

o a o 2 ¢ o - a o 2
WR2 MAUADHIADITNNIANDT (ﬁmiu 11’11190111918;57171)

9 a S oL

WRI1 ﬂTHuﬂEl’lLUUﬂ'IT?JuLﬂBTfWﬂ
a a 1 s a9 & a w aa o d’
ﬂ']i‘ﬂTISLiU\iﬂ']ﬂ'h’ﬂﬂ'lllﬁ']ﬂi.lll’l\3'1_1u‘!NUTﬂLﬂﬂul‘ﬂuﬂaﬂﬂﬁ"ﬂﬂJ‘lﬂﬂqu

w - 'q’ ¥ o a Y qn’“ nq’l-' o
nsularsnuier 1y damuea 9600, 8 dinseAadnus, 2 dnduqe, miAnlasvarTudeya

1 - a for o [l 1 9 |- 9 - a 4 g = as
woyiulnuadumesing dmumsdsdoyass Ilsunsuldeglulnuaneads( POLLING ) Fefuzivu
! novveItaneiiumy uwuAInIIYha

! MA99IA iniialized SIO WYNINITATIABLIN 2 ¥89 RRO Quiu 0 uaasinmes e a1

; Saus A lwdfes luvhmsds idaf:%ﬁqﬂ:‘1ﬂﬁ1q1uﬁiuﬂ'auﬁ?aﬂxnidnﬁausaﬁqwm’msallﬂﬁ"auq &
in 2 ¥89 RRO {0 1 uaAah Buffer Empty CPU Avzyhmsdedoymsenll dmiy DIR , DTE RTS

1 uar cTs Tulasanui 181 Tdsuunsudhadansudaams initial Z80 SIO

o ; program for initifial asynchornous with Z80SI1O

CPU "Z80.TBL"

HOF  "BINg"
ORG  0000H
| ADATAEQU  80H ;CHANNEL A DATA
f - BDATAEQU  81H .CHANNEL B DATA
' ACONTEQU  &2H ;CHANNEL A CONTROL
BCONT:EQU  83H :CHANNEL B CONTROL

18 INITIAL SIO INTERRUPT
SIOINL DI - .
LD  HLTABLEI
SINITI: LD A(HL)
‘ CP  OFFH
R  ZSINIT2
OUT  (BCONT)A
A INC  HL
. JR  SINITIL

; ;TABLE FOR INITIAL SIO INTERRUPT




wnanstduenansianubidmsumslynuiiensfinyimiu lueugalmilulydsslosuaunisen

lunsdllagvsau Snvimudilndawdasilon wasnesendaduavetenaisynasaminisinluly



60

- Read 1 RRO +
: ‘: o -
= o
i
)
i i
K
| |
! ' o - Yes
¥ ,
b . ‘v
o ' Put Character
in Tx Buffer
I
A
" : .
= 711 312 uans wudamaiiam ¥es Polled Transmit
i, TABLEL:DFB 1I8H ;WRO CHANNEL RESET
i ! DFB  02H - 3 wre
| b DFB  O00H ;WR2 INT VECT = 00H
- ! By ‘-' o
L DFB  O03H F1n wrs
L DFB  0CIH ;8 BIT REC RX ENABLE .
! . » .
el DFB  04H 311 WRe
. DFB  4FH " ;WR4X16 CLK 2 STOPEVEN PARITY
: DFB  05H 3 11l7i wRs
T DFB  68H 8 BIT TRAN,TX ENABLE
Hi DFB 01H . F 1 wr1 -
N .
L DFB  14H © {ENABLE INTERRUPT
] DFB  OFFH '
H R
HERE , -
il 8.2.3 mal¥awm Zgo P10
3200 vwozdsavesglnsel ‘ _ LUSELOLIEE
i , :




dy a N o o N A = . gj ' N o N o N
wnansiiduenarsianubidnsunislynuiionsfnwimtu lueuygsinilulsdsslosuaunisan

lunsallagrsau Snvimuiiludawdasilon wasnesedadaarvesenarsynasminisinluly



dy a N o o N A = . gj ' N o N o N
wnansiiduenarsianubidnsunislynuiionsfnwimiu lueygsnilulsdsslosuaunisan

lunsdllagrsau Snvimuiiludawdasilon waznesedaduarvesenarsynasminisinluly



b

63 _ ‘ .

toyaluszuy IsDN dissmamamamaduamuida Tah 1 MCl4s42s o uenmniidemusa

«

1 < a 2 a o !
ﬁdﬂUQﬁﬂlﬂulﬁuﬂﬁEﬂﬁlﬁu FUNRUS ﬁluﬂ']fﬂﬂ:: WNHTS:UUNUIﬂIuBu’Iﬂﬂ

sz

TWISTED PAIR LINE

SERIAL INNOUT

PARALELL INJOUT

UDLT

BUFFER

TO CONTROL

DECODER TERMINAL

PROCESSOR

TO DISPLAY .

717 816 vdenlaezunTimAIM1i 9811993894 Process & control
v 1 T s [ ’ o 1 P 1 <
3. 199797U process & control WysHNTRO T lwsweTATed 1] Freevduil

i - - 4 e oo 1 o El a 4'
noudawled lulasnoulnsaiany el 8740 shmhffudeyannnesdustauauduiiusdausad

unzdarin 2995 communication YhnTevasiadidan ldTunnmisdsyuananataiorh llay

+

- a4

A M

4 - ' ’ < e T o ) ) ' -
ﬂﬂlﬂiﬂilﬂﬂiﬁﬂﬂﬁﬂﬂllﬂ uazusnni lod 8749 U»‘Wl_'lﬂ'liﬂ']i]f]ilﬂﬂ‘illﬂﬁdHﬁ‘UENﬂWS'ﬁ'N'IUNWNﬂSuDﬁ‘H

s - I aw o - - - a
slimsAsdedud 1$ifadsz dntamunniiqa



o ¢ J
3.3.2 MINIauY BQ’Nﬂ’UBiﬂﬂ’JUf‘]N!“IIB1‘ﬁ‘NBa )

- a a ] o - 1 1 4 ar a o as
wyssuilTausiauounoulas led picisess s lddyanannimanud 4 wnvdin 19

T i a a Vo9 od o a : . ¢ ad
AINUUARNUIUUL RC ADWINY oscl LAY ose2 MUBAU A1 MCLR WATNITNTUIDIOBUTIFBA

o 9 a 1y & o a 1 o a a
wefn RBO.RB7 wihuiadeyadmivdedayasimindnmniisn ldnassd s iauauldin e
8749 AIUNBIA RA%v1%'Lﬂuf?a;apmmuﬂmm~‘1%'??1m”mﬂumﬁunﬂﬂwﬁﬁuﬁmm?aadmsﬁmmu
devindmminiasinfnnidsiaunumngerusissuniauoy ‘YHJ']B‘LI‘H‘YI RAO zildoya
mugmouthin mmiiled pciscss qswIﬂmnmrhmunummf-uuunuqummu ihmInea
simeenvuihusimindnn udSudeafiusfaueaisndt wimnedwuunsindy Swrdaliles
1 4
8749 HIUNINOIA RBO..RB7
A Yy a Yo o a o N 1wy 3 a <
dioled 8749 1dTusdminfAnuud ez hmsdehudadoyatuiusunnusmesa Rco. rC7
< 1 q’ a > o o
voe lo¥  PIcI6Css esdutizvhmsulasdeyaunuMidhunueynsy ndanniuisedygia
«1 1 q s o t o i ]
Funnnmiedszutasanans  de dudygnadunnnmielszuenanmaudafvzdedayarimedn
a F} o a 1§ 3 . - v
RB7 W 108 Mci45425  Feaazvhmihivesgqomumsdeleyaduanudqesuany Insdmi iyl
i
milszunananandell Aeuiiled piciscss wdsdeyasenie vinn wwvhmsdovueinmuesled
¥ o - » 49 < g @ [Y a a . 1
MC145425 iiume Insinn AwmslTadhmsdesie udddedoyaliled Mciasazs Ae'ly
o - ‘Va LA, a I 4 7 - 2a o 4 ) 1
fidedimsseTindifeyhmsadndiu  demnueianugumeddueasimsdoudeminyszuanan
anuiutianisuyuiofiasey(Mualidrop) ey dsgyl 3.17
Py a L o ) t 13 a 1
e 0% mciasazs  1ATudeyaudrfsvhimrusqon wasdessnioniymiivy Tx A
N AT i a ) ' ‘ < N <
Insiwvisiold  myvhouvenesdsiideyadannamimlizuananas fussumsvhauinzado
~ L} < -~ a < 102 o ;X 3
7 Auneudeisyassnisiasteimugumailuea fuusifmmemssiuduriniues unzdeya
Adanamidszanananaseniiuld lugtuuuvesdda (command) ﬂmﬂnnunﬂsﬂmnﬂumam
uea efarhmsnoulnsaunziesiofudly Tasiiled s740 wvhmsasariatdaunz UfsRmud
Faitldum dethasuendald  seld 220 Toad Wiadewodfiuea nievhmssald 220 Toad
& - P | e & - 9 9 ?» I I 4’-: <t
nnniouneitiuea wisdedhideson Amhesuaawadiumeude i Ay hver iSmsSoums
] - 0 @ ;q 1 I's o« e
aouluaygabiyrmameousnlfould  fudu Tasdhdsdifamudanguannmszduseniunaeh
9 o a ! ] 3 a Ld n'y ] da o o ]
Maunsadfunasuldlasie wihivewedalidheznade q Afe assfumdemnuiaslszuanan
\ £ 1 L4 [ 4 fa [} ;
ez Mvhmsaatil 220 Thed dhiuinfeunesiveanss hivhilues
8.3.3 maiumeznsfiay
< o a ad 1 a a 3
10% Prci6cs4 1ddygnannint 4 wnziEin Asriin oscl uay osc2 191 4 (MCLR) 92AB2
P ad 4 ) ’ & a o a
HINBIBOUTEA AN RTCC 9270aanT 128 nesn RB0.RB7 Mifluvesmedanedoyady lod s740
' s Y Y o : a4 o ¥ o o
dnmedn Ra difundmiviudgygradunmnmiesnsimey s ldmiuiudyganiuny
#u '
o i) a ar = a a a L4 1 ¥ o
dmivled 8749 v ¥dggnennimiiamud 12 mnzdin nesn p1o.p17 AsriirvtBuaama
usadf wovn p20.p27 Willudygraniuny daumesn DBo.DB7 wldifunefaviny 8 n f?mﬂma ’

um:waunnuaﬂnsmau 9 A3



HuladTzulenanala ™

(master)

1 817 usammyeume Tz mhalnanansieAmuRM e iea
< 3 = < o o a s t 1
8% PIC16CSS %'q“l%luulmﬁmimﬁmsmﬂmuuﬂaamsﬁ’amis:mwaqmuua:umu wly
o a a ad 1 a o - a P o ) P
AYYPIUWMANUD 4 WAEFTHN MUALIAU Tashinesa RA ﬂ:'lﬁﬂuﬂﬂgﬂpmmm}u AIUNDIN RB
v W . | a S a4 4 oA P o P a > @ 1w
Auled aad MCl4s4zs  duBnnesafimdsfenesn RC widifunednuiy s 0 dnSuAadeiy
108 8740
u a o -~ W - Y ' « > Yo o4 a
8% MC145425 UDLT ﬁmsmﬂumﬂﬁmsmsﬂams-uagmmumu InsAny 1A utia
a v a ad a o o ) 1 v a g
ANUDUUDUSATUD 8 NSEIN 711 LOI Uay Loz wdsfuTadinen ud swdeiunwsildisoy
1 L o 1 ar A J s o ﬂ‘
AsfumeInTimy 47U LI uae  Vrer wasAuTysusamaInsAias o Insimnn iy
A ) P a @ a 1 a A a ' ay
MeBouAn 92 PUUIA 26 AWG mﬁjumuﬂmﬂam ynao lfunilsi lagas dutsuaawale
HULUBATH vina 20 AI8NYT 2 a7 dmivAareduduelduims

o w < v ¢ o 4 ia - a a o2
dmivgunreinlddmivdanein 220 Taad Whdmndeamediven Fuledrmmnindaeniy

aumsdnsielag led 8749 Hadl



dy ~ N o 1 N =~ = ' gj ' N ) N o N
wnansiiduenarsianubidniunislynuionisfnewniu lueygsinildlydsslesuaunisan

lunnsdllagsau Snvinudlvdaulauilon waznesedaiuaivetenarsynasminisinluly



=)
]
uz g
oo 90
2o Lzmmx. oL ol IxT
1= b2 97 o
-y ue 1¥{p3 e e
20er. () 1 rrova bl A\ wu “m — g
, L__rﬂ [Ird uzn \—_— be 06 S -0
Lale  8iF 8 S H: uk o 4
f 10uF . - R 7 7 - _r ®
I oz a7 b-§- ¥2 —id ec
g B3 e e || esy - 5 e
F\ E@ 118 wmum y 1 ed 35 1h- 7AC5 139 7aCs3ITA «
’ B d INT 08.7 2 1Z| o7 a7 HA7— i) uunu
................ P1.0 p2.0 | oc
. gt Rt By ; 5
. i et |+ T i 3 O
! 5 —4g|riis P2y} i a3 9e < TO RPIC FOR ISDNM. ©
—x3{riie rz.8} : i) N as By < 2
[S8¢4 P27 |3 1 as B¢ i
. - a7 97 < Q
R Ao BE —
BR g
' 1mnm rI—2de R
‘ i : £ ALE Ter bIR o
: 3TaY B TAZIAS I -
L L g{a yo &
. = - 8 yipd—— W
L 1 - . uz [l
. ; nunmw‘wavn a1 81 H [ =4
=5 i 3 .8
Ad g1 S TO PIC FOR BARCODEL =
s B 3 r1
a6 B€ - < -
A7 87 < B
Ag  BE B
—Aqe ]
—_ OIR ) ~f
5 ACETA A
S
1 T ”
- L=
(N § PYRrTy # - | 2 !
A2 B2 5 w_—T1 H
: ——32|n3 #1 |- — _ Ic |
; N_"—%|Aa o4 |4 - ©
=R = | -g |
C——§1a7 07| - A i |
ne Be b 0 i
L 3de TR Tle-s L I e i
N pIR = R '
i ReIs+L m '
o
P y
. \ am
-
o~
. bod
BY COHFUTER RESERCH AND SERVICE CENVER, w .
KHITL, = -
___FILE = XSDN\GONTROL.CIR =
Title =4
POMER-LINE CONTROLL. &
' [ETxs pocumnt Number 414 o
: LR — SLAVE CIRCUIT, 1 @
Gale: October 28, 1593 —
;
[~z
s

~a
-
4
-

————— - T TS Tt TTTT— s s s et e - . PO S sr e ws srrmapre= ."r.umﬁﬂ




VCC

PICI&ETES

q
OUTFUT CIRCUIXIT. - i S ]
...................... 4
; J ' INPUT CIRCUIT.
: T Rlo 6 .
: H 7 .
i m o 1NQQO 1
; H dp— —ovce
i i PWILIIINM
....................... N
2scase M 1 AR RETEY uz .
< _ 10K 22 Coa VREF
: »m.u_ﬂ. Artz . C o = Z2] o=z WW
| E— = 3 TONE
! - L2a7 Loscy rRao |—§ S INT BTN 8749 I 2 1b10 MU
! 1spr. [ RA L Fm“ Q n.m.w I m.uqax D20 Fo
1(L2 11 26 RAZ & (I ) Iy Vm..vaw.Mc_J ~sa-pboclK
i} oscz RAZ E PE. T OoF B875% bBCLK XTL 4
I 10uF =z=0 R o _ —L2-hclkour
! -, =2 - BO Vo ccI 4
: Mwno A I mnZ 28 meTHi RE 1 _ 13| ENy
, 7 RB2 4 [ ENZ R
= 1 [a oo Wmm ¥ A3 | rx D1
1Na148 M 10k < = I"1¢& D21
S _ RES |1 RELAY ACIdRARE
= .‘.u. = J—
RCO A8 s
———ves RC1 |-4% < REI]
RES 2 SREY o
RS2 I —SEsd] TO &74g99
RCe (£ RC '
RCé |- 3
Ve oy RC7? |22 ZREFT] e,
PICIGCES
> =.3K
20nF <
1]z = up
H 1€ [ oscq RAO
RA1
—42 Loscz RAZ
RAZ
2 €
RTCC RBC 73
_PDCW. 3Z0 a RB 1 IIW\ [« 7 9 mb
1 =2 oo~ E < ITCR RBZ —& P IR
RBZ 5 DY ¥
: REa (3L oA 74853 For -
i REa } bE—541-2%3 OR READ DATA FROM BAR—CODE READER
= RBE (44 o pg_Zal §2a
1NQ14E REY ra 3 3

KMITL.
= I SDNN\READER.CIR

BY COMPUTER RESERCH AND SERVICE CENTER.

PONER—LINE CONTROLL.

Cument Number

Size Do REV
N SLAVE CIRCUIT. A
Date Harch 21, 1595 8heet of 2

R RIA {1

funTessusiauay

7% 318 399sumAaminih PIC16Cs

(Y

\

ar

55

\J

*n1398 PIC16C

ar

AJ

fenlu MC145425 ua

5

i



68

<
N
n

LO1 : 2

Pt

110 i1l1ag

'lll

<

3

)

TAAAAD

' 4 ) b T
r ¥

LOZ2 ESeann

140

=Pt P

<
L'+

Q. i WE

Ve

(ol

3

Q.1 uF

.,|£

-
H

<
0

LI - =

THISTED PAQIR WIRS

10K

'IIL—H—IJ'.— 5

MC1L4a45425

77 3.20 MnnFOUREMYARINGYD




wnanstiuenansianubidmsunmslynuiensfinviniu lueuygralmilulayssleguaunis

lunnsdllagusdu Snvianudlvdaulasilon waznasendaduavetenarsynasaminisiiltule



wnansiiuenansianubidmsunmslynuiensfinviniu lueugralmilulayssloguaunis

lunnsdllagusdu Snvianudlvdaulasilon waznasendaduavetenarsynasaminisiiltule



dy ~ N o 1 N =~ = ' gj ' N ) N o N
wnansiiduenansianubidniunislynuienisfnewniu lueygsinillydsslesuaunisan

lunnsdllagsau Snvinudlvdaulauilon waznesedaiuarvetenarsynasminisinluly



dy ~ N o o N =~ = ' gj ' N ) N o N
wnansiiduenarsianubidniunislynuionisfnewniu lueygsinildlydsslesuaunisan

lunnsdllagsau Snvinudlvdaulailon waznesedaiuaivetenarsynasminisinltuly



dy a N o o N A = . gj ' N o N o N
wnansiidwenarsianubidnsunislynuiionsfnwimiu lueygsinilulsdsslosuaunisan

lunsallagvsau Snvimuiiludawdasilon waznesedadauarvesenarsynasminisinluly



dy ~ N o 1 N =~ = ' gj ' N ) N o N
wnansiiduenansianubidniunislynuionisfnewniu lueygslnildlydsslesuaunisan

lunnsdllagsau Snvinudlvdaulauilon waznesedaiuaivetenarsynasminisinluly



P

Unn &
unapl TymuasToausuus "
5.1 unayl .

y¥ a a sd w4 @ ol o

sruums Muimsaeuiumestathalummunsashanldwalussduiivhnels munsadams
szuums Tuimsgeeedpuums Wuims  Wumudou mslduimsdnadmimindnusialy ues
mi1ﬁu?mﬂﬂuﬂia‘iﬁmyuenmﬁemnnmswmsﬁw%’umiﬂnauwmmﬂs
5.2 gy ' .

) 7 4
LA meT AT

i o a 2 o a a o a
L1 dgmieriumaldnuled 1sDN Feduhudeiilnifs lineddfnunndewh ¥deuds

nalumsAnnmahauvesledneauns uasfeiidiuilgmuniomstlszyndldnuled 1spon e

thinAelugdiuuvesiodasey Falianugennun diavhfudiigmIasms1sSod lumaaarithin
Fwlumsidourodeseiidedviommshaudiag Fengaiinarer WTummiuysfumEmstuie
Tmmsavhauldgiu

12 i]amnwsiﬁmiaﬁuﬂaaﬁmmmmﬁméa'1%'lumi§'uﬁaﬂaqﬁé«ﬁw“lﬁf?amm?i?u'lﬁﬁmw
Aanaa %‘aﬁ'auﬁunaﬂumi'cfammﬁ"auﬂilagn1ﬂaﬁﬂwa1ﬂﬁxﬁﬂifu weluwudalanimaziues
Falasila L ’ .

13 Tudmvesmsmuguuedaaai $a9 Mcs 8749 1umamm]uuu w2 ldmaaunuuea’d
mmuauwﬁﬂhnﬁﬂ'mﬂuﬂaumwﬂﬂ;m

14 AurfuldsunnueamudvesleduTasasulnsamesd PICIscss uar PICISCSS 49

southudsumnnemunts  wesnnduleflnd Sl ldnudindndey  Tusunruaday
ownzdavhouldauysel asfeslnamenuns dsudly IWaSvauysalinnnhil

15 demndussiidaindess Widmdumslduimeaeuiune? Ruweldusms
veauswsezdelidune  Jehldnnldusmsianudis  ldfulmudinasue 3

L6 ganinAmnifsfauny linsetudumiteunisssmsiauenshidmss s atingnmn
Aanma

2. 8useirund

2.1 fymAvdimssamsmboamuh YesadiimhauwesTdsunsufianmadiosmnms
tamsniuanud d hdidamsdouiusuvesdumianindesiuls

22 Aorduldsunsuusmouuivesledlulasnoulvsamed PICI6Css une PICISCSS 34
Aoudhaufounonemunds  deanniluleflnl Sl lfoudndindey  Tosinsuredu

o 1 ' o ) A 9 d v ¢ o
El'lﬂﬂztjﬂﬁ'ld'lu'hlﬂmﬁm ﬂﬂﬂﬂxﬂ‘]ﬂ’]ﬁ']ﬂﬂﬁﬂﬂ’]i n"ﬂumﬂ 1ﬂlﬂiﬂﬁiluiminﬂﬂ’l']u




76

» T . .
5.3 Ystauanu

ke ' )
LA Aug

11 mseia*ﬁ'aagassniwmmms’ﬁ'vﬂmﬂﬂzi%'ﬁ'nymmswaa5azﬁauﬁﬂiymﬁaﬁﬂmﬂﬁzﬁm’fu
Tilovas '

1.2 msﬂwquﬁwmﬁ'lumsm-uasgamuuumIﬂsummﬂmuavwlﬁsuﬁ mwsoudly
Iﬁumnuﬂ'lnumsmumim”mﬁaunas"m (check sum) s Tanoafidnuadium manufifnsds
Joyaiifianana Aldds Iihededangnads -

1.3 msﬁmﬁ'mmuvaqﬁ'nﬁnmmm:Tﬁzﬂuu'mig'mzﬁmﬁ'uvfmun

14 msidoude Tedamandies fumels 220 Toad uas Mnusfusiod  avasnasylia
mﬂ:mm:ﬂﬂﬁ;ﬁﬁﬂﬂmmwnﬁa‘lﬁ_

2duweddind
2.1 lumslfodeumeidnaldodesyiaseTe veonfeitnuhims Wrundusfoumesfa
nmavhdmshouesTdsunsufanma Tasmmedinadhdusiosmedeiia Far $minlynlud
maﬂ11uwaumawuﬂﬂmnmammmmuwaunﬂgunmshmuamm rimsdsudoyaaslylumig
fmmnmuuuﬂ“m“lmﬂsewqmwﬁmu‘lﬁ'
22 lumsTsunsuldansumediwiin AlilsunsudonsehetusedarzSe deanndesd
nm-u1‘Iﬂurﬂuaumesswmmmas“lumswaumasswm-uaas~uuﬂgummswmaszwamamnﬂmmuﬁ

wnaszsh sz uuRangansianld



MANUIN



o

#include <graphicsh>
#mechide <sring h>
#mchide <stdlibh>
#inchide <sidioh>
#include <alloch>
#inchide <conioh>
#nclude <ctypeh>
Ninclide <math h>
#inchde <biorh>
#inchide <dzh>
#inchide <dosh>

fpulldown meau colors®/

#defne RIMCOLOR
#d=fine HOTKEY

#define HOTKEY_R
#define NORLMENU

GREEN
RZD
LIGHTRED
BLACK.

#efine NORLMENU_R BLACK

#defme MAINBKG_1
#define MAINBKG_ 2
#define MAINBEKG_R
#defme DESATT
Xdeftne DESATT_R
#defme BKGPULLD

UGHTGRAY
LIGHTCYAN
LIGHTGREEN
BLUE

RED

WHITE

#defme BKGPULLD R LIGHTGREEN

[*popup window colors of

#defme MENUSHA
#defme POPUPBKG
#defme RIMUPPER
#define RIMLCWER
#defne POPUPSHA
#defne ICONSHA

#dcfine ICONORM

#define ICONORIM

#define ICONTEXT
*defme ICONACTIVE
#define ICONACRII
#defne BKSP

#defme TABKEY

#defime ENTER
#define SHPTAB
#defme ESC
#defme HOME
#defme UP
¥defme LEFT
#define RIGHT
#defme END
#define DOWN
#define DELETE
#define AR_A

Réefpe AX_K 0123
f#define Ak_S 0x7P

#defme AR_O 0x81

#define AR_R 0113

[+13):]

DARKGRAY

LIGHTGRAY

WHITE
DABRKGRAY

LIGHTMAGENTA
BLACK

HIGHTGREEN

BLUE
TELLOW

n-1

#defme ALY O12F

#defme AR'X 022D

#defme F10 Oxd4

#define ENG 0

#defme THA 1

#defme PAIL 0O

#define PASS 1

#defme PALSE 0

#defne TRUE 1

#defme NOTPOQUND (-1)

#define USERCANCEL (-2) & -

Rdefire MAX_MENU 6

#defne DELCODE D'

int AppendData(void);

void Border(fnt keftx,int kefty,int rightx,mt righty,mt thick,mt <olor);
void Blockfill{int lefix,int kefty,int rightz,int righty,mt color);
char *Cenrertdam(date_t-*srodate);

char *CopyPromPos(int npos,uasigned char *s);

ot Creatfile(FILE **fptr,char *finame char *Textheader);
void DatabaseDialogue(roid);

mt Daytomt{char *4);

voud Defmemequ(yoid); !

void Dimeasion(iat kfix,mt eity,mt rightx,int righty,mt thick,int coler]l ;nt
colo2);

void DisplayCaar(int col,int row,unsigned uasigned char ascii,iat color);

void DisplayldRsy funsigned long mt re )i

void DisplayPulldown(int numy; . '

void DisplazString(int 1,int y,unsigned char “=it,mr colorl, =t coler2);
void DisplayStudentData(void);

void DosShell(void);

void DrawReserveDislogue(void);

v0id ErrorDialoguelchar & oH

age)

void BxitProgram{void);

void PllLine(int keftx.int lefty.it rightx,int righty,mnt color);

void geturpah(roid); .

int Getdate(int xpos,mt ypos,char mputdate{8]);

char *GetEagString(int startx,int starty,int MaxStrLen,int Linelength,int
Teolor,int Beolor)

int GetmodifyRecord(void);

nt GetThaiString(int startx,int starty,int MaxStrien,int LineLeagth, int
Teolor,nt Beoler);

mt CetRaserye Member(FILE berfh

long *

piloag *netytad
totalstudent);
char *GetStud

T4(FILE *fp, d long ot record);

it Gettime(mt xpos,t ypos.char mputtine[9];

void Getyideo(tut lefix.int lefty,int rightz,int righty,char far “buffer);
unsigned unsigned char GetThakz y(uarigned unsigred char ch);
void Inialize(void);

void IninelStud Data(void);

int InitSerialCommy(int, mt.int,int, int);

vo;d iz:t;:rupt k;nul)o.hmupt (*old2)0:

void introDay(mt d);

4 char ¢);

mt is_; igned char *3




roid LoghenmBuffer(yoid);

void Mai Mai (int aum igned char *menu(],unsigned char *
keys,int countiint startx,int starty);

void MakeOneLmeCher(int length,unsigned char *str);

void MeouMenage(void);

int ModifyData(void);

mt Openfila(int mode,uasigned long int *Nrecord);

roid OpeaDatafile(roid);

void PutCenterString(int startx,int endx,int starty,unsigned char *s,int color);

void Putvideo(int keftx,int keity,nt rightx,int righty,char far “buffer);
nt QuickDisk(FILE *fp, d long int totakrecord);

nt Qsdisi(FILE *fp
void QuitSerialComm(yoid);
void ResetBuffer(void);

d long int kft, d long it right);

v9id ReadFPoat(roid);

void ReserveTime(void);

leng it Search(FILE *fp,char *Studentid,unsigned long it totalrecord);
void SearchDialogue(roid);

void Shadow(it eftx,int kfty,int rightx,int righty,int bthick, it thick,mt
color);

vaid SertDialogue(void);

it Sor(FILE *fp,unsigned long int totak d);

int Strmgiength(unsigned char *text);

void Swapfeld(FILE *fp,unsigned long mt Lunsigned long int f);

void WritePizel{int 1,int y,mt color);
mt xmi{unsigned char);
typedef struct {
char day;
char month;
int year;
} dee_
typedef struct {
char Neme[30];
char StudentId[S]
char Paculty{30)
- cher Year;
date _t RegisDate; [/dd-mme-yy
de=_t ExpirDame;
} StudentRecond &
typedefstruct [
char Subjectld(S}
char TeacherNemn(40};
char Day;
char BegmTane(9h
char BadTure(9%
} Reserveheader
typedef struct {
. char Studentid(9};
chzr Subjctld(9}; '
} Reservedata &7
suct menu_info {
int startz,starty eads.endy;

ungigned unsigoed char °p;

n-2

unsigned char ¢*meau;
unsigned char “keys: '
it couat;
} menu_num{MAX_MENUL
FILE *StadentldPile;
FILE *ReserveHeaderFile:
FILE *ReserveldFiles;

StudeatBecord_t StadentRecord
Reserveheader_t ReserveHeaders
Reservemember_t ReserveMgmber;
char  NodeID;

char  *CommBuf;

int CommAddny

nt installed = 0

unsigned CommDraPos = 05
unsigned BeceiveFlag = 0; //OFP
unsigned baud(5] = { 96,48.24,12,6 }; /° for 1200,2400,4800,9600 &
19200 bps *f

char Dataf2] = { 0203,0202 }; /® festure bit of 3-bit, 7-bit ¢/
char stop[2] = { 0200,0x04 }; /* feature bit of 1-bit, 2-dit ¢/
char par{3] = { 0200,0208,0218 }; /* feature bit of none,odd,even ¢/
char stime{9]=" : : ",2tme{9)=" : : %

cher rdate(11}=" / [/ “adae{11]=" 7/
unsigned long it TotalRecord=0L;

‘unsigred long mt TotalReserre=0L;

unsigaed long it TotalReserveStudeat=0L;

igned long int CureatRecord=0Ls

d long int CurrentReserve=0Ls

char sid_darfie(127];

cher r3v_headfi[127];

char niv_std fie{127];

unsigned char fer *vidmem=(unsigned char far *)0XA0000000;
unsigned char Fonf{5376];

unsigned char InputStringf127]="";

uasigned char CurrentPath{127}="";

int Language=ENG;

ot main_menu_startx{MAX _MENU]={4,11,22,39,50,63];

int mam_menu_kagth{MAX_MENU]=(3,7,13,7,9,8};

d char far * _buf=NULL;
unsigned char *mam_menu(]={
M-,
“qrgudaye,
~®Aunnivfoyn”,
68031701,
pRURTWON,
~Agmonnain,
I
unsigned char *mainkzy="N1AON O™
unsigned char *Pile(}={

- ®uiindoyaludodu - —
“ @oonluneawining -,
- BANMIMINIY ARSR S, o e oo

|3 . -



s
o

5 n-3
|-
& -
i
z .
1 N unsigned char *Database()={
S = wnusadouln -,
2 umfivdoyan =,
L * maudoyany -,

B
unsigned char *Sesrch_sord]={

nii

* sfumndoyamnuAudoya ~,

= iwTuadoyelundudoyn -,
}
unsigned char *Reserve{]={

l

{
- BoouIm",

- gdoymifisifumsoes -,

- ®umAnmILes”,

}
unsigned char *Report{]={

- HRUTRTIENY -,

}

unsigned char *Setariall]={
“Wnofnswils «,

“limofamnes s, }
}
unsigned char *desenib[]=(

{
« fdafwatumsdanis Il dunsrsune,
* frdufsafunufuudlegiudoyns,
- fdafvaiumuunsivadoyn-,
» fdafuafumivontm ufluimnisseuam®,
- ﬁ1é’4lr‘ﬁnﬁum;iun'nunu'.
- dormofroymudierldaue,
}
void Inmialize(void)
{
mt gdriver, gmode, emrerende;
detectgraph(&gdriver,&gmode);
if{ gdriver |2 9)
{
printfCThis program must run in 6403480 VGA mode'a”);
exit(0);
) .
itgraph(&gdriver, &gmode,™);
errorcode = graphresult();
if (errorcode 1= gOK)
{
priatfi"Gezphics error: %6'a”, grapherrormsg(errorcade)
ex(1); ’
}
ReadPont0;
J
void ExitProgram(void)
{
[arfree(manmena_buf);
fseei(Studentl4Fik.9,SEEK_SET);

}

forree(&TotziRecord, seo{unnigned lnu;).l.smden;ml’ih):
felose (StudentidFile);

feei(ReserveHeaderFilke,9,SEEK _SET);

furite(&TomiReserve sizeof{unsigned long),1.ReserveHesderFile);
fclose(ReseryeHenderFile);

fseeiqReserreldFile,9,SEEK _SET);

fwrim(&TotalBeserveStud
felose(ReserveldFile);

220 f{i

d long),1,ReserveldFik);

lowegraph(;

void ReadPont(roid)

FILE *font_fp: o

I (font_fp="fopen(foutl fon",rb™))==NULL )

{ .
priot"Canact open file fontl foda™);
exitl);

) )

freek(font_fp,768L,SEEK_SET):

Eead((uasigned char <)Foataizeaf(Font),] font_fp);

felose(font_fp)

void Getvideo(int eftx.int kefty,nt rightz,mt righty,char far “buller)

char far %
regiser unsigned it x,y,plane;
if(Je frx<OHle fty <Otirightx > 7Slirigaty>19) rowurn;
eRy*=24righty=(righty <2423
Sutport{023CE,0x04)y//relect control register to read
for(y=keftyiy<=righty;y++)
{
t=videemy *80+He s
for(z=lefx;x<=tightx;24+)
{
outporty(023CF,0200)/frelect plene O
uffer++ = *5
outportb(0x3CF,0x01)y//sekect plane 1
tuffer++ >
cutperth(0x3CP,0x02):f/sekect plane 2
*bufferst = ™
cutportb(023CF,0x03)/frekect plane 3
bufferst = -}

void Putvideo(int leftx,int ity mt rightx,int righty,cher far “buffer)

cher fer 1
register unpigned it x,y,place;
i{lefix <O fty<Ofrightx>79righty>19) return;
kefty *=24;7ighty=(righty ©24)}+23;
outpenb(023C3,0x02)i/select requencial register to wnte
for(y=le fty;y<=righty;y++)
{
t=vidmemty *80+ ke ftxs




- - N4

'E: B
- ] fer(x=kitz;2<=rightx;x++) i
i i 4 - T : }
R . outporth(023C5,0x01);//select plane 0 1
k) St=Tbu ffer++; : - }
cutport(0x3CS,0102);//select plane 1 T ["** top B Of scrzen @,9) top right of screen is (79,0)
. B “tastuffer+; botrem Ieft of screen is (0,19) bottom right of screen ix (79,19) *°%f
: qutportb(0x3C3,0104)i//select plane 2 void DisplayString(int x,:t y.unsigned char *mxt,int colorl,mt calor)
“tw *buffer+; {
'y outpart(023CS,0208)u/fsclect plane 3 int colory
I b fhuffers+; whik(*ext)
)] ) { 3
] i Stext==%’ )
)] {
, void WrizPixel(int x,iat y,int color) text++; color=color2;
{ ! .
unsigned char far *f else color=calori;
register int plane,bit_positicn; swih(*e1t)
; t=vidmem+y *80+1/3; ) {
i bit_position=0201<<(7-(21%8)); ‘ {*case use unsigned char®/
! ' outportp(0x3CE,0x04)://select coutrol register cae 215: caze 216: case 217: case 218: case 219:
: cutportb(0x3C4,0x02)//select quencial register : case 220: case 221: case 222: case 223: case 224:
' for (plane=O;plane<=3:plane++) case 225: cass 226: case 227: N
' { ’ T case 228: —xibreag
cutportb(0x3CH plane); /fselect plane 0-3 to read: - 13 ’
outportb(023C3,0x01 <<pla'n:)£ [iselect plane 0-3 to write; DisplayChar(z++,y, %=zt++,color); :
R if (coler&0z01) E if(x==80) r=tumn;
“t=((*0bit_position); ) }
else  *t=((*)&~bit_positicn); }
color=color>>1; . int Swringlength(unsigned char *wir)
g } ' {
'y } unsigned int Yength=0;
/*%* top keft of screen is (0,0) top right of sereen iz (79,0) whil (")
' ' bettom left of sereen ix (0,19) bottom right of screen ix (79,19) **4f {
' void DisplayChar(int col.int row,unsigned unsigned char ascii.int color) switch(®te 1t4++)
: { {
' mtx,y; case 215; case 218: case 217: case 218: case 219:
unsigned unsigned char bitset=0201; caze 220: case 221: case 222: case 223: case 224:
' I iffl col>79 U row > 19 8 aseiic32 ) ' case 225: case 226: case 227 case 228:
i ) retumn; . caxe 'H': treaks
else axcii-=32; defml : length e
: col*=3xowe=24; }
1 for(y=0;y<24;y++) } .
. : { ' retum length;
' bitset=0101; }
if{Pony ascii244+yD v0id PutCenterString(mnt startx,int eadx,nt starty,unsigned char *3,int color)
{ {
' for(x=8;x>0:2--) - mt len;
N { ka=Srageagm(siz:
1 ) if{ Pont{ascii"24+y} & buset ) . eadx=(endz-+startx}2;
[ ' eadz.=ien;
R B Write Pizel(x+col y+row,calor): startx=endx;
} ' DisplayString (starex. staty,s.color.coloc);
- e Y bitret<<al; ] I t
i




/*** this function accept parsmeter with 6402480 direct rakie **%/
roid FillLine(int kefix,int kity,int rightx, ot righty,mt color)
{

register iat 1,5;

e ftx <Ollie fty <Oltrightz 5630 lirighty >479) retuen;

for(y=lafty;y<rightyiy++)

for(x=lefix;x<right;z++)
Write Pixel(x, y.color);

J
/*** top et of screen i3 (0,0) top right of sereen is (79,0)

bottem lkeft of sreen is (0,19) bottom right of screen is (75,19) **¢/

void Bloekfill{int eftz,int kfty,int rightx, it righty,int color)
{
unsigned char far %
register it 1,7,5
il ftx <Ok fty <Oftrightx>7Slirighty>19) return:
e fty *=24:righty=(righty *24124;
color=color&0z0P;
outportb(0x3CA4,0102); //select sequeacial write plane reg.
outpertb(0x3CS,020F); /eaable to write plane 0:3
fer(y=ke fty;y <righty;y++)
it '
t=vidmem+y*80+eftx;
for(z=lefa;a<=rightx;z++)
!
ouq.aonb(OﬂCB.OxOl): /seleet setfreset enable register,

outportb{0x3CF,0x0F); //set plane enable i setfreset enable reg.

cutportb(023CE,0100); /fselect seyreset regiser.
cutpertb(0z3CF coloré&0z0F)/load calor to setfeset rog.

tast;

}

outportb(0x3CE,0x01); ffselect satfreset enablke register.

outporb(0x3CH,0200); f/disable all plane for setfreset operation.
}

void Dimension(int leftz,int kefty.int right,it righty, it thick,int coler],int

color2})
{
register int x,7,5
etz =leftx *8-thickrightz =rightz *84 T-+hicks
Efty=lefly °24-thickorighty=(righty *24)+23+ticic
if{le fx < Ollle fry <Ollrightz >=6401krighty>=480) retumn;
colort =colorl &020F; color2=color2&010F;
[*upper x axis®f
for(i=Ozi<thiciciH+)
for(x= e Ra;z <=rightx-kx++)
WritePixel(z, lefty+i.colorl);
{*lower 1 axis?/
for(i=0;icthicimiv)
for(z=lefx+Ex<=rightz;x+4)

memeéhq-Leum):
[tleft 7 axisyf

for(i=Cri<thicici-+)

n-5

l

for(y=kfy;y<=righty-ty++)
Wrﬁ;ixemhftxﬂy.calorl);
[*right y azis®/
for(i=Ozicthicicie)
for(y=efty+Ey<=righty;y++)
WrizPlzelrightz-1,7.colem2);

void Border(int Eftx,int fty,int rightz,int righty, it thick, int color)

{

}

register it 1,7,
Efx=leftz *8-thickrightrrightx *B+T+thicks .
Efty=kfty “24-thickrighty=(righty *24)}+2 3 Hhici
e frx<Ollie fty <Otrightx>=640Mrighty>=480) return;
color=color&0x0P;
for(x=kflx;z<=rightz:x++)
{

for(=0i<thicici++)

{

WreiePixel(z, e fy+H.calor);
- WriePizel(z righty-icoler);

}
fory=lefty;y<=righty;y++)
{
for(i=Ori<thickzis+)
[ ;
WriePizeRyH,y,color);
WritePixel(rightx-i,y,colory

void Shadow(int ez, int kfty,int rightx, it righty, int bthick,int thick, int
coler)

{

1

unsigned char far *

mtry; -

iffleRx<0 N ERy<0 U right2>79 f righty>19) retm;
izl iy o8-bhick ‘
rightx=rightz $8+7+bthicls
ERy=lefly ©24-bthicks
righty=righty *2442 3+bthicic
for(xsefix+thick+1 2 <=rightx+hicksz++)
for(y=1;y<=thicksy++)
Write Pizex sighty+y.colos);
for(y=kfty +hicks2{y<=vighty-Hhickey++)
for(z=1;x<=thickex++)
Wrize Pizel(rightz+1.y.color);

unsigred unsigned char GetThakey(unsigned unsigned char ch)

{

swich (ch)
{



case "8"; ch=189; break;
care b ch=217; breaks
case ‘c’: ch=209; break;
case ‘4": chal6l; breakg
caze ‘e’; ch=207; breaks
case ‘P ch=178; breakg

case 'g': ch=208; breaks
case h': chw225; bresks
cate 'T'1 ch=193; brezis

case T: ch=224; breaks

case X': ch=206; breaks
case T: ch=199; breaky

case ‘m’: ch=181; breai
case 'n': ch=220; breakg
case ‘o'; ch=183; breaks
case ‘p': ch=192; breakg
case ‘q': ch=213; breaks
cate 'r': ch=188; breaks

case ‘5"t ch=200; breakg
case t': ch=204; bttuk: R
came ‘u': ch=218; breaiks
case 'v': ch=202; breaks
case ‘w': ch=212; breaky
care ‘x': ch=183; breaks
case 'y': ch=221; breaky
case ‘2"t ch=186; break;
case "A’t ch=194; break;
case 'B': ¢h=222; breaig
care ‘'Ci ch=167; breakg
case 'D": ch=173; bresig
case ‘Es ch=172; breaks
case 'F: ch=210; break;
case ‘G'; ch=170; break;
case "H': ch=223; breaig
case T: ch=177; breaig

case T': ch=227; brealg

case ‘K': ch=198; brealg
case ‘L' ch=]197; breaig
case "M’ ch=63; treaky

case N': ch=228; breaky
case ‘0': ch=214; breaks
case ‘P': chal?]; breaig
cage ‘Q": ch=129; breaks
case ‘R': ch=175; breaig
case 'S ch=164; breais
case T ch=182; bresks
case ‘Ut ch=224; breaks
case V' ch=203; breaks
case W': cha34; breaig

case X': ch=41; breaks

care Y': cha222; breaks
case Z': chad4(; brexic

case ', ch=191]; breaks

n-6

)

case *': ch=211; breas T
case 'f': ch=187; breai
case ‘< ch=176; breaks '
case '>': ch=201; breaks
case T': ch=207; breal/funuse
coge ' chal06; breaks
case \": ch=165; breaks
case ‘'t chm{ §9; breaks
case “: m=46. breals
case ‘[ ch=184; breals
case 'Ti ch=193; breally
care '{": ch=174; brealg
case '}": eh=44; break;
case ‘1 ch=195; breaic;
case 2°; ch=47; breaks
| case '3 ch=93; bresic
Case ‘4" ch=190; breaig
case ‘3" ch=180; breaks
case ‘6" ch=21%; breaks
case T ch=219; breaig
case ‘8" ch=163: breaks
" case '9" ch=179; breek;
case "0 !.‘-h=1 66; breaks
case '-'; ch=162; breai
case *='; ch=1 68; break;
cate Wi ch=207; break/funuse
carxe 'I": ch=46; breals
case ‘@": ch=129; breaks
case ‘¥ ch=130; brealkg
case '$': ch=131; breaig
case ‘%" ch=132; break;
case ‘A’ ch=216; breaks
case ‘&’ ch=207; breais
case '*': ch=133; break;
case ‘(s ch=134; breakg
case )t ch=135; breaks
case '_'"t chx13&; break;
case “+': ch=137; breaky
case 'T: ch=207; breaks// unuse

retumn ch

void Definemenu(void)

t

Make Mammenu(0,Fike,"51117,3,4,1);

Maiz Mainmenn(t,Database,"Kf11°3,11,1%;
Make Maingenu(2,Search _sort,"wu"2,22,1);
Makz Mzinmeau(3,Reserve, “WN",3,39,1);
Mak=Mammenu(4,Report,"N,1,30,1);

Mak= Mainmeau(5,Setyenal,“®71°.2,63,1);
IMAX_MENU=6 o



vo1d MakeMainmenu(imt numunsigned char *menu(juns:gned char ¢
ey, int count,

nt startx,int sterty)

int Llen;
nt endx.endy;
a=0;
for(j=0;iccounti+)
iflen<Strngleagth(meau(iD) ken=Striaglkagth(mean(iD;
eadx=startx+en-1;
endy=stxty-+count-1;
if{ (eady>19)¥endz>79) )
{
printf("Size of meau erofa”™);
exit(l)
J
mu_uuz(num]m:mﬁ:
::ﬁu_nunﬂnum]mdx:mdx:
meau_num{num].starty=starty;
menu_num{num].endy=eady;
meau_sum{aum}.mecu=(unsigned char **xmreau;
menu_gum{sum]keys=kzys,
mu_nmx{nnm]counl:mnﬁ
)
v0id LogMeauBuffer(roid)
{
_ int lage_menu=0;
unsigned lcag mainmequ_bsiza=0;
unsigned long ij;
for(i=0iicMAX _MENU;H-+)
{
iff (mean_numli]cads-meau_gumi] stertx)*(menu_num(i] eady-
meay_aumi]staty)) >makmeau_brize )
{
mainmenu_bsize={{menu_sum{i)eadz-meau_num(i].startx)*
(meau_gum(i}.eady-meau_sum(i].starty));

large_menu=i

1

i=menu_num{large_menu}endz-menu_aum(large _menu] startx+<4;
i*=Bi =2
j=meau_numylarge_menu}.eady-menu_num(lerge _menn).sterty+3;
je=taiea

manmeny_bsizeni®y2;

manmeay_buf=(roid far Yfzrmalloc(manmenu_bsize);

of( ‘mainmenu_buf ) ’

veoid DisplayPulidown(int num)
{

unsigned char **my;

itk

m=meau_pum{num}.menu;

/fSave video reserve for menu and shadow xrea(42,+1)

getimage(menu _num{oumy].startx *8-2,mean _aum{num}.starty 24-2,
(menu_gumfnum}endz+2)*8.(menu_numfnum].endy+2)424,

mammean _buf);

Blockfill{meau _sum{num].starzx menu_aum{gum).stacty,
menu_pum(num]eadx,menu_num{num).eady, BKGPULLD);

Berder(menu_aum{num].startx menu _num{num].starty,
meau_gum{oum).epdz menu_aum(num].eady,2, RIMCOLOR);

Shadow(menu_pum{num]}.startx,menu_num{num].starty,
menu_sum{num).eadz,menu_sum(num}endy,2,6, MENUSHA);

for(i=0;i<menu_aum{num].couatis-+)

DisplayString(meau_aum{num].stertz,i+1,m(i),

'NORLMENUHOTXEY);

I
int is_m(unsigned char *s,unsigned cher ¢)
{
mti
for(i=0s*5:i4)
if("3++==¢) reum M1
retnm 03
}
char *CopyFromPos(t npos,unsigned char *3)
{
ot i=0; y
unsigned char temps{B0)="";
whike( s{epos] ) temps(i++] = s{npos++];
wmps{i]="x0
rmm (Tmps);
1
void MakeOneLine Char(int kagth,unsigned char *sir)
{
int len=05
while(*5tr)
{
iffeam=ieagey) Srr="x0%
ehe
{
itCis_a(Bw Tl s
else len++;

}
char *GetEngStrmg(int startx,int starty,int MaxStrLen,mt Linelength,int
Teoler,int Beolor)
{
union Dy {
char ch{2E
mtg
Ia
uasigned cher ‘m;'vm'm':"’.




it kefx=0,curz=0,Strmglrn=0,StrMod Po3=0;

-t i -

MaxStrien.zl; Linelangth-=i;
Display Char( (curx-+start),starty, 230, Teolor);
forG)
{
whik(lbioskey(1)) ;
c.i=bioskey(0);
iRe.ch(0D
{
ifiLanguage==THA) e.ch{0]=GetThaikey(c.ch(0]:
swich(e.ch[0])
{
case ESC;  InputString(0]="x0'setumnputString);
case ENTER:
{
DisplayQhar( (curz-+tartz), starty, 230, Beolor);
InputString(Strmg en]=10%
rumnputString);

case BKSP @

ifeurz==0)
{
:ou.u;1(2000):d:lay(200)moxmmd0;br=ak:
1
else if{ StrModPos<Stringlen )
{
InputStrmg(Stringlen]="a0%;
tempstrin g=Cop yFromPos(StrModPos,InputStrmg);
InputString(StrMedPos-1 J=\20";
streat(fnputString,Leopstring )i
Stingleq--; StModPos.-;

Blockfill(starte, starty, startz+Line Length-+1,starty, Beolor);
if(eft) )
{
iz
emprring=CopyFromPos(lefx InputString);
MaieOneLineChar(LieLeagth+1,(cher $fmmpsring);
DisplayString(startx, starty tempstring, Teolor, Teolor);
DisplayCher( (curz-+startx), starty,230, Teolor)s

el

tempriring=CopyFromPos(0,InputString);
MakeOnelineChar(Linelength+1 tempstrmg);
DispiayString(startx, starty, tempstrmg, Teolor, Teolor);
DisplayCher( (curz+startz),starty,230,Beolor);
aurz--;

DisplayChar( (curz-+startx),stesty,230, Teolor);

n-g

J
else iff leftx )
l
Strmglen.; StrtModPos--;
InputString{ Stringlen ]=\x0";
bfx—;
Blocifill(startz, starty, starx +Line Length-+1  starty, Beolar);
empstring=IaputString+leftx;
DisplayString(startx, starty, (char ‘)mnpﬁ;hg.'rcolor.Tcolcr)

Dil‘ﬂva:( (curz+startx),starty, 230, Teolor);
}
el /f pftx==0
{
Stringlea--; StriviodPos--;
DisplayChar( (curz-+startx),starty,230,Beolor);
crx—; '
Dixplay Char( (curz+start),starty. InputStrin g (String ke ],
Beolor);
Display Char( (curz+starta),starty,230,Teolor);
) .
* Jbreaks
defml:

iR Strnglen o= MaxStrlen) -

{
sound (2000);delay(100);nosound Oz

!

{/ used to press arrowkey

else if{ StModPos<Stringlen )

{
{lcch[0] doesn't in thei special character set
InputString{Strmglen}="x0'
empstring=Copy FromPos(SirMed Pos,InputString);
InputString[StrModPos++]=c.ch(0}
InputString{Strivod Pos}a\x0;
sreat(InputString, empstrmg);
DisplayChas( (curs +stata starty 230,Bealon);
Sringlen++;

{{display pact

iffStringlen > Lineleagth)

{
iff curx > Lineleagth )
{

Pfix;

] .
ebe curx+-+;
Blockfill{startx, starty, starz+L e Leagth+1 , starty, Beolor);
empsrmg=CopyFromPos(leftx, InputString);
MakzOneLmeChear(LineLength+1 empstrmg);
thhy&m;(m.mq,mmg.chlw.Tcolw):
DisplayChae( (ciLra-startz), stacty, 230, Teolor);




< g =

fief -

elve

CULTAb}
Blockfili(stastx starty, startx+Line Length+1, stxrty, Beoler);
DisplayChar( (curz-+startx), sterty,230,Teolor);

DispiayStrmg(starm, starey, InputString, Teolor, Teolor);

1
else //never place arowkey
l
InputString{Stringlen++]=c.ch[0]; StrModPos+—+;
{dplay part .
if{ curz > LineLength )
{
Blocxﬁll(m.my.nzlﬂx+LincLengm+l.my.Bcolw);
TnpurString{Stringlea]=\x0’ )
le x4
m:pmhg:lnputsu'ing-ﬁh&x:
DisplayStrmg(startz, starty, empstring, Teolor, Teolor):
DisplayChar( (curz-+startx),starty,230,Teolor);
, .
else
{
DisplayChar( (curx-+starx), starty,c.ch(0], Teolor);
DisplayChar( (curz-+startx),starty,230.Beolor):
thﬁd (curz-+startz), starty,230,Teolar);

1

else iffcch(1]D

{

. swich(ech(1D

{
case LEFT:

il curz==0)

if{ ftx==0);

else
(

Blockfill(startz, starty, startx+LneLength+1,starty, Beolor);

StrModPos--; keftx~;
white(is_in(*3n 111" TnputString (leRx D) tefta--:
tempstrmg=Copy FromPos(ie iz, InputStrm g);
MakeOnelineChar(LineLeagth+1,lempstring);
DisplayString(starts, sterty, tempstring, Teolor, Teolor);
DisplayChar( (mm).myg!o,fculcr);

else
{
- StrModPos—;

whileGr_n"3W 111~ aputstring(StrModPos ) StrModPos-

DisplayChas( (curz+startz),starty,230,Beolor);
QUIzR--;
DisplayChar( (curz-+startx),starty,230,Teolor);
| .
Joreais
case RIGHT:
{ [}
ifi{ StModPos==Stringlen) ;
ele if{ curz>Lineleagth )
(
Blockfill(startx, starty, startx+Lme Length-+1 ,starty, Beolor);
StrModPos++: Isftx+4;
while(is_in("Biu1 11" InputString (e fx D) Infx+
tempsiring=Capy FromPos(e ftx, InputString);
MaknaOreLineChar(LineLength+l,lempstrng);
DisplayStrmg(startx, starty,tempstring, Teolor, Teoler);
DisplayChar( (curt-+startx),starty,2 30, Teolor);
. .
| ebe
{
StrtModPos++;

whue(is_hﬂauﬂﬂ-.rnw:sm;[swmm@

StrModPos++;

1

DisplayChar( (curz-+stare), starty,230,Beolor);
curz+;

DisplayChar( (curz-+startx),starty,230,Teolor);

Joreaic

at GetThaiString(int startx,int starty,int MaxStrLen,int Linelangth,int

Teolor,int Beolor)

{

union ey {

cher ck(2);
mti
Je
unsigned char *temprrng=";
int curz=0,5tringkn=0,5rModPos=0;

if{ LineLength<MaxStrLea ) retumn(ESC);
MaxSirLen-=1; LineLength-=1;
Stringlenastriea(InputString);
curx=Stringength(lnputStrmg);
SﬁMudPotzSh’ingbn:

DisplayChar{ (curz-+startz),starty,230,.Teoler);




= | _
!
|
. : n-10
!
y
)
3 -
forts) , -y
{ ’ eLﬁ ’ A
whike(bioskey(1)) ; { )
: c.i=bioskey(0); Stringen--; StrModPos--;
iffe.ch(0D i€ ir_in@2n 11 Inpurstmg(swringleap )
o - { ] ( ;
, if(Language==THA) c.ca{0]=GetThakey(cch{O0]; Display Char( (startx+cur-1),starty, InputString
;‘ switch(ech(0D [Stringea . Beolor):
1' ( ’
' case ™" else
E ! . { .
[ iffLang ENG) L THA; DisplayChar( (curx-+startx), starty,230,Beolor);
) else Language=ENG ‘ carz=
'; joresis DisplayClar (curt+starm),stary JogutSering
! case ESCilnputString{0}="x0"retarn(BSC): [Stringien],Beolor);
E case ENTER: . DixplayChar( (curz+startx),starty, 230, Teolor);
! { | ' '
! DisplayChar( (curz+startx), starty,230,Beolor); }
! InpurStrng{Stinglea]=\x0' }
E retua (ENTER); Joreae
! } default:
case TABKZY: £
f . ) iff Stringien == MaxStrLen)
DisplayCaar( (curx-+starts),starty,230,Beolor); {
InputString{Stringiea = \x0% _ ‘ souad(2000);delay(100)mosoundQ;
reum(TABKEYY, . : } .
} else
case BKSP : A {
| { it is_nCwIlccn(oD)
,’ iffeurz==0). : {
{ if( is_in(E-
? 10und(2000);delay(200)mosound(; {
I } sound(2000);delay (200)nosoundl;
sl )
Z‘ L . eise it i_n(WI1B N Inpursiring{SrModPos-1]) )
f iffl StrModPos<Stringlen ) ) _ {
: ' , [ DisplayChar (curx+startz-1),starty JaputString
| if€ is_in(*3m 111" InputSiring{SrModPor-1D ) (StrModPos-1],Beolor)
! - else ToputStriag(StrModPos-1]=c.ch(0}
, B . Display Char( (curz-+startx-1),starty, InputString
E' DasplayChar( (curx-stastz), stasty,230,Beolor); [SttModPos-1)Teoler);
; curt-; }
: DisplayChar( (curx-+tartz), starty,230, Teoler); elze if is_in(*InputSwring(StMedPos-1D )
, } (
I‘ mwmg(m;m)=v¢; ift i_in(W 118 InputString{StrModPos-2] )
i emprring=Copy FromPos(StrMod Pos, InputSring); { .
! InputString[SrModPos-1]="a 0% DisplayChar( (curx+starts-1),stasty JnputString
I sra(laputString EmpRIDE); © (SwModPor-2],Ecolor);
I /idisplay pert TaputStrmg(StModFos-2]=e.cb(0)
i Blockdfill(startx, starty, startx+Lme Leng th starty, Beolor); DisplayChar( (curz-+startx-1),starty InputStrg
: DisplayString(starts, starty InputString, Teolor, Teoler); [StModPor2)Teelor)y ™~~~ T T Tt C
{ DisplayChar( (curz-+startr), starty, 230, Teolor); ]
i Strmglen.-; Strod Pos—~; 3 else — ]
1
'
A
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U SrModPos==Stringlen )
{
InprutString{SirMod Postj=c oh(0];
!

als
{
tempsring=Copy FromPos(StrMod Pos, InputString);
InputSring[SttModPos++j=c.ch{0);
InputString(StrMod Posj="x0";

e s = o)

¥ % B.

Sringlen++;
DisplayChar( (curz-+tertx-1),starty 2.ch(0), Teolor);
;

}
ele

i{ StrModPos==Stringien )
{
InputString[StrModPos++l=c.ch[0];
} H
else
{
tempsrng=CopyFromPos(StrModPosInputString);
InputString(StrModPos++]=c.ch(0};
IepatString{StrModPos]="20%
streat(InputString,tempstring);
!
Stringlen++;
DisplayCher( (curz+startx- 1), staxty,c.ch{0), Teolor);
}

else if{ 3_mCT.ech{0D)
l
iR is_nC 0 AT oputString(StModPos-1] )
{
yound(Z000);delay(200)noscund (s
}
elie i is_nCB 1" InputString(SxModPos-1] )
{
DisplayChar( (curx-+itartx-1),starty, InputString
[StModPos-1),Beolor)s ' '
InprrSring{StrModPos-1]=e.ch {0}
DisplayChs( (curx+stertz-1),stasty JoputString
(éuMaaPu:-l ] Teolor): : ’
}
else iff i_n( 11" InputSiring[SrModPos-1] )
{
ifg is_inC3 T loputString{SrMadPos-2] )
( ;
DisplayChar( (curz+startx-1),stacty, InputStrmg
{StrModPos-2],Beolory;

{StrMedPos-1],Bealor);

InputString{StrModPos-2}=e.ch(0) -—
DisplayChar{ (curz-+suartx-1),starty,InputString

[StrModPos-2],Teolor); !

}
else if¢ is_n®InputSmring(SrModPos-2]) )
{

sound(2000);delay(200);zos0und();

else
il ¥cModPos==Stringlea )
{

InputString{SModPos++]=c.ca(0);

else

tempstring=Copy FromPos(StrMedPosInputSrring);

InputString(StrMod Pos+}=c ch(0)
InputString{StrModPos]="a0';
streat([nputString, tempswing);
} .
Stringlen++;
DisplayChen( (curz+startx-1),rtarty,c.ch{0], Teolocy;
] "
‘else
if{ StrModPos==5tringlen )
{

InputString{StrMod Pos++]=c.ch(0);

else

tempstring=CopyPromPos(StrModPos IoputStringy, -

InputString{StrtModPos++}=c ch[0);
InputString{StMod Posk=\x0'
strest(laputSiring, empatring);

}

Stringlend-+

DisplayChar( (curx+startz-1),stacty,c.ch{0LTealor)

]

ebe if is_in(*r.ech{0D)

( .
i is_in( 178 {81 Tnpursring(swModPes-1] )

{ )
sound(2000);delay200)mnosound(;

: .

else iff is_in¢"t.IoputSiring[SrModPos-1]) )
( o
DisplayChiar( (curx+starta-1), stacty, InputString



InputString[SwModPas-1]=c.ch[0}
B DisplayChar( {Gurz +#tastr-1).stasty InputSiring
(StrModPos-1 ), Teolor);
}
else if is_in( 11" TnputString[StrModPos-1] )

i is_in("". InputString{StrModPos-2]) )
{
Display Char( (curz-+stastx-1),3tarty,InputString
[SrModPos-2),Bealory;
InputSring[StrModPos-2]=och{0k
DisplayChar( (cura-+startz-1),starty, ToputString
(StrModPos-2],Teoler); ’
}
elre iff #_2CB1" InputString(StriodPos-2]) )
{
sound(2000);delay(Z00KnoICund0;
I
ele
{
" iff SirModPos==Stringlen )
{
InputStrmg{StrMod Pos+]=c.ch[0]:

else

tempstring=Copy PromPo1(StrModPos, InputString);
InputString[SrMod Pos++]=c.ch{0);
InputString{StrMod Pos]="x0%
streat{nputSiring, tempsrng s
i
Strnglent

DisplayChar( (curz+startx-1),stecty,c.ch(0], Teolor);

n-12

ele i is_n("13%cch[0D )
(
i is_in("A T8 InputStrin g{StrModPos-1] )
{
sound(2000);delay(200)mosqund (s
}
el if( is_inC W1 181" IputString(StrModPas-1] )
{
DisplayChar( (curz-+startx-1),starty. JoputString
[StrModPos-1},Beolor);
Inputiring[StrModPor.1)=0.ch(0}
DisplayChar( (curz+startz-1),starty,InputString
(StrivodPos-1], Teoler);
}
else
{
it SttModPos==Stringlen )
{
TaputString{StrModPos+-+}=c.chi0];
}
else
{ :
tempstring=CopyFromPos(SirModPos, InputString);
InputString[StrModPos-++]=c.ch{0];
IngutString{StrModPos]a\x0'; *
streat(faputSiring, =mpriring);
)|
Stringlen+-+;
DisplayChar( (curz+startx-1),starty.c.ch(0},Tealor);

clse
iff StrivodPos<Stringlen )

( .
tempstring=CopyPromPos(StrModPos,InputString);

else InputString[ StModPos++]=c.ch(0}
{ InputString{SrModPos}a \x0%
i StrModPos==Stringkn ) streat(InputString, temprng);
{ Stringlea++;
InputStrmg(StrModPos++]=c.cn{0}; Blockfill(starts, starty,stertx+LineLeagth starty, Beoler)
} ;
ebe Display String(startx, sterty, InputString, Teolor, Teolor)
{ curz;
tempstrmg=CopyPromPos(SrMod PosInputSiring): Display Char( (curx+starmx),starty, 230, Tealor):
InputStrin g{StrModPos+-+}=c.ch(0k ' }
TnputString{SttMadPor]ax 07 ebe
rren(laputSrag Erprng); {
} InputStrmg(StrMod Pos+-+]=c ch{0)
Stringlen-+; Stringlen++;

Display Chac( (curz-+stxetx-1),starty,c.ch[0], Teolor);

DisplayChar( (curz-+stactx),stacty c.ch(0},Teolor);
DisplayChar( (curx+sartz),starty,230,Beolor);

curz++)
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DisplayChar( (curz+starmx), starty 220, Teolor);

} . .

}
ebe iffech(1])
{
switch(ech(1])
{
case SHPTAB:

DisplayChar{ (carz+starmx),starty, 230,Ecoler);
InputString(Skimgkn]=\20}
retum(SHFTAB);

: "

care UP:

{
DisplayChar{ (curx-+startx),starty,230,2c0ior);
InputStrog(Strngka]="x0" '
retun(UF)

caye DOWN:

{ .
DisplayChar( (cur1+itarm),starty 230, 2eolor);
InputString{Stringken ]="20;
reum(DOWN);

case LEFT:

i curz==0)
{

sound(2000);delay(200)mosound(;breais
1 .
else -

StrivfodPos--;
while (ix_'nfsuﬂ“",Invulsms[gtrMadeD) StrModPos-

DisplayChar{ (curx-+starta), starty,2 30, Beolor);
cUrg--;
DisplayChar{ (curx+starte), starty,230, Teolor);
I
Joreai
case RIGHT:

1 StrModPos=cStringken )
{
10und (2000);delay(20C)mosound();breaks

}
else

[N}

SttModPos-++;
while(is_an*3u! 11 Iasutstring{StrModPorD)
StrModPos++
’ CisplayChar( (curx-+start), starty, 230, Beolor);
curz++

DisplayChar( (curx-+stertx),starty, 230, Teolor);

]
voud MeauMenage(roid)
{
=t mede=0,chor==0,cum=0; .
int lefix=0;
int sel_choie=0;
nt user_select=FALSZE;
char fer *zppend _buf;
unsigned char *=my
union miey({
unsigned char ch(2];
mty ’

b

Slockfill(0,0,79,1 , MAINBKG_1);
Blockfill(0,1,79,18, MAINBK.G_2);
Blockfill(0,19,79,19, MAINBKG_1);
Defmemenu();

LogMeauBuffer(:

for(aum=0mum< MAX _MENUmnum--+)
DisplayString(main _menu _startz{num},0,mnin _menu{num],
NORLMENU,HCOTKEY);
DisplayString (2,15, %P%]1 %0-Meau | Arrow krys-Select, Enter-
Information.”, DESATT,HOTKEY);
OpeaDatafile();

while(Ibioskey(1));

c.i=biotkey(0); Oy
ifmode==0)
{

switch(c.eh{1]

{

case P10 :

modesl;

Bloekfill{mam _menu_swriz{num),0.mam _meau_leagth[aum]

+mam_menu_stxex{num},0, MAINBKG_R);

DisplayString(mam _menu_startz{aum),0,mam _menu(num],

NORLMENU_R,HOTKEY_R);
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B "'i Blockdiliieftx,15,75.19,MAINBXG_ 1 ); mode=2; o
a2 DisplayString(lefix,19,desctib[num],DESATT,HOTKEY _R) Jbreaic -
i ' 5 case Alt_V:/set senal port
' DisplayPulldown(oum); {
o j_ m=menu_numf{num].mean; Bloekfili{main _meau_stertx(aum],0,mam_menu_leagth
- o Blockfil{menu _aum{num].sterx.choice+1 meau_nnm [numhamn;mu_mu(num].o_MMNBKG_'l);
5 {aum].endz,choice+i , BKGPULLD_R % DisplayString(main_meau_startx(num),0,main_meau
*‘r ) ' DisplayString(menu_aum{oum}.starty,choice+1 .m{choice], . [oum],NORLMENU,HOTKEY);
§ NORLMENU_RHOTKEY _R); aum=5;
: 1 mode=2; Biockfill{mein_menu_startz{aum},0,mam_meau_length
’ ! | } breais ' (aum}senain_menu_strt(guan],0,MAINBKG_R ; ’
;' ' case AX_O: ffreserre DisplayString(main_meau_startz[oum],0,maim_meau
4 1 { {aum] NORLMENU_R.HOTKEY _RY;
. ) Bleekfil(main_menu_startx(aum],0.main_menu_kagh . Blockfillleftz,19.79,19. MAINBKG_1);
‘ [numHamh_mu_m[num].O.MAlNEKG_l): ’ DisplayString(leftx,19,describ{aum),DESATT,HOTKEY _R)
. ' Dmhymg(m_mu_m[nm],om_mu H
5 [aum] NORLMENU,HOTKEY); DisplayPulldown(pum);
" aum=3; m=mena_gum{nom)menu;
' ‘ Bloekfili{mam _menu_startx(num],0,main_meau_kagth Blockfil{menu _aum{num].startz,choice+1 ,menu_gum
: : [numhmah_mu_nmtx{num}.O.MMNBKG_R % [oum].endz,choice+1, BKGPULLD_R );
‘ | DisplayString(mam_menu_startzfaum),0,main_menu DisplavString{menu_sum{num]starx,choice-+1 m{choice],
' ] [aum] NORLMENU . RHOTKEY_R) " NORLMENU_R.HOTKEY_R) A
1 Blockfill(kfiz,19,79,19,MAINBKG _1); mode=2;
3 ’ - DisplayString(ftx, 1 9,describ(aum],DESATT,HOTKEY _R) Joreaic
1 ’ ;. . - cate AR_X: return; .
3 DisplayPulldowa(num); case LEFT :
. m=menu_num{num}.menu; { .
: 3 ’ B]ockﬁn(mu_num{num]..m.chobeé-l Jneau_oum Bloekfll{main_meau_startx(zum]),0,main_menu_lkeagth
' {num].eadz.choice+],BKGPULLD R ); - [nump-man _meau_sterx(oum],0. MAINBKG 13
i DisplayString(zean_num{num].startx,choice+1 michaice}, DisplayString(main_genu_startz[oum],0,main_meau
, : NORLMENU_R,HOTKEY_R)i [oum] NORLMENU,HOTKEY);
! mode=2; num-;
5 l Joreais ifipum<0) num=MAX _MENU-1;
a : case AR_R: /fprmt Bloc.\:ﬁll(nmin_mu_m[num],om_mu_mgm
: ; . { ) [num}bma.in_mu_rmu[num],WBKG_R % )
X : Blockfill{main_geau_stertx{num],0,mam_meau_leagth DisplayString(main_menu_strtz{oum],0,main _meny
i 'I I {oum}+main_menu_startx(aum},0.MAINBKG_1); [oum),NORLMENU_RHOTKEY_R)
*i k3 Ditplaysuhg(m_mu_m[num].om _menu Blocifilil=ft2,19,79,19, MAINBKG _1%
I B [num] NORLMENU,HOTKEY); DisphayString(le fix,1 9,describ{num},DESATT.HOTKEY _R)
num=4; H
‘I . Elockﬁll(umm_mu_m[num],om_mu_hgm . } breaic
' (numpmain_menu_startx(oum],0,MAINBKG_R ): case RIGHT :
' . DisplayString(main_meau_stertx(oum],0,man_senn [
A [numwonmu_uofxzr_a): Blockfillimain_menu_starta [num),0,main_meau_lkeagth
: ‘ . R Blockfili(eftx,19,79,1 9, MAINBKG _1); [numi-m'n _menau_startx(num LOMAINBKG_ 1)
' : ) DisplayString(=ftx,19,desenb{num].D ESATT,HOTKEY_R) Ditphysr:ingm_mu_m(nm].om_mu
' B [oum] NORLMENU,HOTXEY),
i DisplayPulldown(aum); numH-;
: ; m=menu_num{aum].menu; iKnum>MAX _MENU-1) pum=0;
l Blockfillfmenu _aum{aum].stastx.choice41 meou_aum Blockfil{matn _meau_startx| (aum],0.mam _meau_leagth
: [num}eadx,choice+1 BKGPULLD_R % {num}mh_mu_mu{nml.O.MMNBKG_R): e e
l DisplayStrmg(; _aumjnum).starta,ch 1.m{choxe), DisplayString(man_menu_startz{num]),0,maia_meay
o NORLMENU_Z.HOTKEY _R)} (num}NORLMENU _R HOTKEY _R) < i
[ . ¥
, .
|
>
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Blockfill(etx,19,79,19. MAINBKG _1)%;
DisplayString(eBx.1 $, eserib{oum), DESATT, HOTKEY _R)

} breaks
case DOWN :
{
DisplayPuildown(aum);
m=meau_aum{gum).mesa;
Blockfill{menu _num{num].stertx,choice+1 meau _aum
{aum].endz,choica+1, BKGPULLD_R )
DisplaySirin _aumy
NORLMENU_RHOTKEY_ Ry

].startx,chos

+1,m{choics},

mode=2;

} breakc

}
ele ifilmode=al)
(
ifle.ch{0D
{
ml_choi:::il_h(mu_nmx(num]ny:,mlowu(cch(oﬁ):
if{sel_choice)
{
Blockfill(menu _ {
eadx.choee+1 . BKGPULLD )

].startx.chox

+1,meau

DisplayString(meau_num{num]stzrai.choice+,
michoiczl, NORLMENU,HOTKEY);
choice=sel_choie-1;
Blockfill{menu _pum{aum].startz,choice+] meau_aum{gum].
eads,choice+] , BKGPULLD R );
DisplayString(menu _aum{aum).startx .choice+1,
michoioeJNORLMENU_R HOTKEY _R);
Bloexfill(=f2,19,79,19,MAINBKG_1);
DisplayString(eftz,19,describ(oum), DESATT,HOTKEY _R)
putimags(meau_num{sum].stertx *8-2,meau_aum{oum].
starty *24-2,
mainmeau buf,COFY_PUT):
user_select=TRUE;
}
iffluser_select)
{
switch(ech(0D
{
case ENTER :
{
gutimage(menu _nem{num].startx *S-2,menu_num{nu=}.
sty ©24-2,
manmenu_buf,COPFY_PUT):
uwer_selectsTRUE;
Jbreaks
eas= BESC :

puttnags(meau_num{num}.startz *8-2,oeau_aum{gum).

starty *24-2,
mammenu_buf,COFY_PUT);
choiez=0; '
mode=1;
} breaks
]
I
}
else
{
. &
switch(c.ch(1]D
{
care UP

Blockfill(manu_num{num].startx,choice+1,meau_aum

{oum]}.eadz.choice+1 ,BKGPULLD )

Di.rpl.lysu'hs(mu_num(num).m,éhoml.

m{choice INORLMENU, HOTKEY);
chooe--;
if{choice<0) choi eng_aumy] ).count-1;

Bloekfili{meau_num{num}.startz choice+1,meau_aum

[num) eadz.choice+! BKGPULLD_R %

DisplayString(meau _aum{aum].startz,choice+1,
m{choice] NORLMENU _R,HOTKEY R}

} breaks
case DOWN :

{

Blockfill(menu _num{aum).startz, choice+1,meau_num

{aum].endz,choice+1,BKGPULLD);

DisplayString(znenu_num{num].startx,choice-+1,
michoiceNORLMENU,HOTKEY);

chaoice+H

ifichoice>(rreny _num{numj.count-1))
choxe=0;

Blockfill(zreau_num{gum].stertx,choice+1,meau_aum

[oum].eada,choice+1 , BKGPULLD_R);

starty *24-2,

}

DisplayString(menu_aum{pum].starx,choice+1,
m{choice INORLMENU _R HOTKEY _R);
breaks

case LEFT :

{

putimage(t _num{aum).startz *8-2,menu_aum{num}.

mainmeau_buf, COPY_PUT);

Blockfill{main_menu_startz(oum),0,man_meau_lengthh

[aum}+main_menu_startz(oum],0, MAINBKG _1);

DisplayString(maia_menu_stxtz(oum),0,mam _menn

[aum],NOBRLMENU,HOTKEY);

oum--
iffaum<0) aum=MAX_MENU-1;

Blockfillman _menu_ startz[oum},0,main_menu_leagth

[aumHaam_menu_stactz(num],0, MAINBKG _R);




DispleyString(mam _menu _starz(aum},0,mam _meau
(oum],NORLMENU_R,HOTKEY_R); . -
Blocdfill(eftx,19,79,18, MAINBKG _1);

DisplayString(isfix,19,dascrib{aum), DESATT,HOTKEY " R)

memenn_aum{aum] menu;

DisplayPuildown(num});

choicen;

Blockfill{imenu_num{num).starx,choice+1,menu_num
(oumjeadz.choce+1 BKGPULLD R 33

DisplayStrin _oumfaum].startz,choice+1,
m{cheice)\ NORLMENU_R.HOTKEY R}
} breaic '
case BRIGHT :
{
putimage (menu_sum{oum].startx *8-2,mean_aumfoum].
starty #24-2,
mainmeau_buf,COFY_PUT);
Blockfil{mam _menu _startx (num},0,mam_menu_'ength
[numH-mam_meau_starz{oum],0, MAINBKG _1);
DisplayString(mam _menu_stera(oum),0,mam _meau
foum,NORLMENU. HOTKEY); ‘
oumr-;
ifoum>MAX _MENU-1) num=0;
Blockfill{main _meau_startx(aum},0,main_mean_leagth
-- (avmMmem_menu_startx(aum},0,MAINBKG_ R )
DisplayString(mam_menu_starts(aum],0,main_menu
(aum) NORLMENU_R,HOTKEY _R); -
Blockfill(eft2,19,79,19,MAINBKG _1);

DisplayString (e ftx,] 9,describ(oum], DESATT.HOTKEY _R)

m=meny_aum{num]menu;
DisplayPulldewalmum);
choice=0;
Blocifill{menu _sumfnum].stxrtx,choine-1 ,aeau_num
[aum].endx choice+1 BKGPULLD R X
DisplayStrmg(meau_num{num].startx,choice+1,
michoice . NORLMENU_RHOTKEY_R)
} breaig
case Ak_A y/Fie
(
puﬁuuse(mu_num(num]m's—z.uuu_nm?(num}.
starty *24-2,
manmenu_buf,COFY_PUT);
Bloaﬁll{mnh;nmu_m[numLom_mu_mm
{aum}mam _menu_stertx(oum},0, MAINBKG _1);
DisplaySring(mam_meau_stertx[aum},0,mam _meau
(oum] NORLMENU,HOTKEY);
aumad;
Blockfill{man _menu_werax{num},0.mam_menu_lkength
T T umpbmain_meau starts (num],0,MAINBKG_R X:
Di:ph-ystrm;(mnn_mu_m[num].Om _meau
(oum],NORLMENU_R.HOTKEY _R)

Blockfill(leitz,19,79,19,MAINBKG_1);
DisplayString(leftx,19,describ(aum),DESATT . HOTKEY _R)

m=meau_num{num).meau;
DisplayPulldowsa(aum);
choice=nl;

Blockfillimenu_num{num].startx,choice+1 ,meau _aum

(aum]}.endx,choice+! BKGPULLD_R );

DisplayString(menu_oum{num].stertx.chaice+1,
m(choice NORLMENU_R,HOTKEY_R);
Jbrealy &
case AR_K {/Database
{
putimage(menu_num{pum).startx *8-2,menu_aum{numj.
starty #24-2,
' mamnmenu_baf,COFY_PUT);
Blockfill{main_menu_starx(num),0,main_meau_length
[num}mnh_mu_m[num],O,MAINBKG__l);
DisplayString{mam _menu_startz(aum),0,main_menu
[oum],NORLMENU,HCTKEY);
oum=1;
Blockfill{main_menu _startz(oum],0,main_menu_kngth
[oumpmam_menu_stertx{oum},0, MAINBXG_R );
DisplayString(main_menu_startx(num),0,main _meau
[numwoumu_a.ﬂorm_ﬁ); :
Bloekfill(e fx,19,78,19, MAINEKG_1);
DisplayString(leftz,1 5, describ{aum],DESATT,HOTKEY _R)

m=menu_aum{num).menu;
DisplayPulldawn(pum);
choice=0;
Bloekfill{meau_num{num].startx,choice+1 ,meau_num
(num].endz,choice+1 BKGPULLD_R );
DisplayString(geau_num{num]| startz,choice+1,
m{choics), NORLMENU_R,HOTKEY _R);
} breais
case Alt_8 y/search4sort
{
putimage(menu _num{num].startz °8-2,menu_num{num].
starty “24-2,
mainmesu_buf,COFY_PUT);
Blockfill(man_menu_startx (num),0,main_menu_length
[oumMmam_meou_startx{num],0, MAINBKG_t);
DisplayString(main_menu_stzrtx{oum],0.mam_menu
[aum] NORLMENU,HOTKEY)
7 num-=2;
Blockfillfman_meau_startz{num],0.main_meau_keagth
(numB-maim_meau_stertx (oum},0,MAINBKG_R );
Dbphysu-h;(nmh_mu_m[num]ﬁm_mu
(oum} NORLMENU_R.HOTKEY_R);
Blockfill(le fx,19,79,19,MAINBKG _1);
DisplayString(leftx, 19, describfaum],DESATT.HOTKEY _R)
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DisplayPulldown(oum);
choxe=0;
Blockfill{menu_num{num].starts,choice+1 meqy_num
[oum].sndx,choice+1,BKGPULLD R );
DisplayString{menun_num{num].startz,choice+l,
m{choice ,NORLMENU _R HOTKEY_R)
} breais
cam Al_0 Jfreserve
{

{3 ].stortx 48-2,menu_num{aum].

starty ©24-2,
mainmesu_buf,COFY_PUT);
Blockfill{mam _menau_starts[num),0,main_meau_leagth
[numKimaim _menu_staxtx{aun],0,MAINBKG _1);
) DisplayString(mxia _,nmu_m[num].o.uu:n_mu
(oum]NORLMENU,HOTKEY);
aum=3;
Blockfill(msin_menu_startz(aum],0.mamn_menu_length
{numpmain_meau_strtx(oum],0,MAINBKG_R );
DisplayString(main_menu_startx[oum],0,main_menu
[num].NOMU_B.HOTKBY_R);
: Blockfill(lftz,19,79,19,MAINBKG _1);
DisplayString(efx,19,describ{aum],DESATT,HOTKEY _R)

m=meau_aum{num).neau;
DirplayPulldgwn (oum);
' choice=0;
Blockfillimenu_sum{num}startz choice+1,menou_num
[oum).eadx,choice+1, BKGPULLD_R )
DisplayString(menu_num{num].startz choice+1,
michoice ,NORLMENU_R.HOTKEY _R);
} breais
case AR_R Yfprint
{ s
putimage(meny_aum{num].startx *8-2,menu_gum{aum].
sty ©24-2,
manmens_buf COPY_PUTH
Blockfill{main_menu_startz(aum]},0,main_meau_length
[oumimain_oxsu_startx (sem],0, MAINBKG _1 )
. DisplayString{maia _tneau_startx (num],0,main_meay
{oum),NORLMEN U, HOTKEYY;
num=+4;
Blockfill(main_menn_sterx(aum].0,main_meau_leagth
[oumBman_menu_statx[awn],0,MAINBKG_R );
DisplayStrng(mam _menu_startt{gum],0,man_menu
[oum],NORLMENU _R.HOTKEY_R):
Blockfill(leff2.19,79,1 9.MA.NBKG_:I);

DisplayString(eftx, 1 9,describ{oum], DESATT,HOTKEY _B)

m=menu_pu{oum).meau;
DisplayPulldewm{numy;’

chore=0; Qs ez = PP

n18 S

Blockhil(menu_sum{num].startx,choice+] menu_gum
{oum].endx,choice+1 BRGPULLD R )
B Di.tpla.ysu'mgcu'mu_num[num).m.ehuml.
michoice] NORLMENU _R HOTKEY_R);
} breecs
' case Al Y yfset port
{
putmags(menu_aum{num].starx *8-2,menu_sum{num].
sty 242, '
mainmeny_buf,COPY_PUT);
Bloukﬁl!(mg‘n_mu_m[num}.om_mu_bngm
[num}-mnin_mu_m(num],o.,hmmaxc_l):
DisplayString(mam_menu _startx{num},0,main_ceau
{oum} NORLMENU, HOTKEY):
oum=3;
Blockfill{mam _menu_stertx{aum},0,main_menu_length
[num}-&main_nn_:u_m[num].O,MANBKG_R % -
DisplayString(main _meou_startz{oum),0,main_meau
[oum]NORLMENU_R.HOTKEY _R):
Bloekfill(eftx,19,79,1 9, MAINBKG 1)
DisplayString (122,19, describ[aum],DESATT, HOTKEY _R)
m=meny_num{num]meau;
DisplayPulldewn(num);
choice=0; :
Bloekfill{menu _aum{num).starty,choiee+1 . meau_aum
[oum]endx,choice+1,BKGPULLD_R ); )
DisplayString(menu _num{oum].startz,cheice+l,
michoice), NORLMENU _R, HOTKEY _R)
} breaks

case Al_X : return;

}
iffuser_selkct)
( -
un;_uba,—-PALSE;
mode=1%
switch(num)
( .
case 0 :
{
swoch(choice)
[ case 0 :OpeaDanafile(;breaky//Creatfile("stad file”) breaks
case 1 :DosShell);breaks

case 2 requm;

chore=0;
] breaks

case 13

e S

swirh{choxe)
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AppendDeta”);

case £ :

appead _buf=(char for farcailoc(725 T8l sizeof(cha));
ifftappend _buf)
(

closegreph(;

prinf("Alloc error i Menumange function while call

ex(0);
}
Getvideo(14,3,67,16.append _buf)
do
{
TamalStud Data();
Jwhik( AppcadD=aQI=ESC )%
Putvidea(14,3,67,1 S,appead _buf);
" firfree(zppend _buf);
Joreas
care l:
{
ifGetmodify RecordQ==PASS)
ModifyData(:
Joreac
case 2 : breals

} choice=0z

} breaks

case 2 1

{

swocafehoice)

{

’ case 0 : SearchDinlogue()ibreaks
case | : SortDialogueQ;breaks

chaiee=0;

} breaig

case 3 :

swich(choice)

case 0:

{

n-19

append_buf=(char far farcalloc(77760L.sizeof{chan);

iflzppend _tuf)
{
closzgraph(:
printfCAlloc emror in Menummnage whik call

AppeadBeserreTime™)

exs(0)s

I

Getvideo(14.2,67,16,3ppend _buf)

do

( ~
InitiaiReserve Header();

}whie( Amdkme‘l‘im:Ol:BSC %
-— Putvideo(14,2,67,16,append _buf);
farfee(append Wi
Joreaks
case 1: breas

case 2: breais

choxce=0;
] breaiz

case 4 ¢
swixch(choig)
case 0 : breaig

choicz=0;

} breaic

}

void DosShell{yoid)

{
int quoy
Blockfi!1(0,0,79,19,BLACK);
syrem("command com');
Bloekfili(0,0,79,1, MAIN ?KG_!);
Rloekfill(0,1,79,18, MAINBKG_2); -
BloerAli(n,19,79,19, MAINBKG_1);
ror(num=0:num<m_mu-num+)

DisplaySkins(main_mu_m[num].om_mu[uum],

NORLMENU,HOTKEY);

thysmga.w."%mx %0-Meau | Arrow keys-Select. Enter-

Information.”, DESATTHOTKEY)
]
vo0id man(roid)
{
Inmislive(s
MemuManageQ;
ExitProgram(;
}
int Getdam(it xpos,int yponcher inputdate(11]
f
chxr mﬁn_m:MAGmA.dex‘.’ive_mBLUvE:
unicn nkey{
i
cher ch(2} ’
ja
at count=0,curt=0;

B!ockm!(xpol.ypoq.xpoul 0,ypos,POPUPBKG):

Dixphysu'mg(xpul.ypm.mputdm.a:xire_an.ac:in_m):

Moputdate(O)1="Y T~
{
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DispiayCher(zpos+curz, 7pos.230,sctive _sm);
forG:)
{
while(lbioskzy(1)):
c.i=bioskey(0);
iff cch[0] == BSC ) retum ESC;
if{ ech{0] == TABKEY li c.ch[0] == ENTER )
{
ifmputdate{9]l=" )
(
inputdam(10}="x0";
DisplayCrer(zpos+curz, ypos,230,PFOPUPBKG):
DisplayString(zpos, ypos,inputdeate,deactire _att deactive_ait);
retum BENTER;

else

sound(2000);delay(200)moscund(;

}
if{ c.ch(1] == SHFTAB)

(

if{mputdate(]l=")

{
mputdate(10]="x0";
DisplayChar(zpos+curz,ypos,230,POPUPBKG);

DisplayString(zpos, ypos,nputdate,deactive _ztt,deactive _an);

return SHFTAB;

ebe

s0und(Z2000);delay(00);a030und(;

iff is_n(0123%c.ch[0D )
{

. inputdate(count]=e.ch{0};
DisplayChsr(zpos+curx, ypos.230,POPUPBKG);
DisplayChar(xpos-+curz,ypos.cchf0],active _am);
CUTTA-HCount++
DisplayChar(xpos+cura,ypos.230,active _att);
breaks

elye

sound(2000);deiay(200)nosound();

iff cch{0)==BKSP ) ’

{
DisplayChar(tpos-+curz,ypos,230,FOPUPBKG):
curz-~;count--;
DisplayChar(zpos+eurz, ypos,229,FOPUPBKG);
kahy&m{xpnﬁmypeﬂ%.nﬁm_m)-:
breaig

}

switch(inputdarefiount-1]

{

case ‘0"t

iR is_in(T123456789",cchf0]D )

l
inputdatz(count}=e.ch{0];
DisplayCher(zpos+cure,ypos,230,POPUPBKG);
DisplayCher(zpos+curz,jpos,c.ch(0),active _att);
curz+=2;count+=2; )
DisplayChar(zpos+curz, ypos.230,.active_ant);
breas )

else

sound(2000);delay(200)moscund(;

i is_m(0123456789",c.ch(0]D )

f
mputdate{eount}=c.ch{0];
Dixphyan(xposmn.no‘l.ZSO.POPUPBKG):
DisplayCher(xpos+eurz, ypos,c.ch{0],actirve _ant);
curz4=2icount+=2;
DisplayChar(zpas-+curz, ypes,230,actire_ant);

© breaig

else

1ound(2000);delay(200)mosound Q5
}
Joreaks
case ‘3"
{
if{ is_i(01%ech(0D)
{
mputdate{count]=c.ch(0];
DisplayChar(xpos+curz,ypos,230,POPUPBK Gy
DisplayChar(zpos+curz, ypos,c.ch(0],active _stt);

curz+=2;count+=2;
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DisplayChar(xpos+curz,ypos.230,active_att);

breai
el
scund@000);delay(Z00)mosound();

Jbreakg

}

breaky
case 2:brealq

case 3:

if{ ech[0)==BKSP }

{
DirplayChar(zpos+curs, 7po3,230,POPUPBKG);
curz-=2iecuat-=2;
DisplayChar(zpos+curz, ypos,229,POPUPBKG);
DisplayChar(xpos+curx, ypos,230,active _att);
brealg

}

i is_n(l017,cch[0D )

{
inputdate[couat]=¢.ch(0];
DisplayChar(zpos+curz,ypo1,230,?OPUPBKG);
DisplayChar(zpos+curx, ypos.c.ch(0], active _att);
curz+HcountH
DisplayChar(zpos+curx,ypos.230,active _att);

break;

el

3ound(2000);delay(Z00)noscund(;
!

Joreay

case 4:

f

i cch[0]==BKSP }
{
DisplayChar(zpos+curx,ypos,230,POFUPBKG);
curz.-;count--;
DisplayChar(xpos+cura, ypos,229,POPUPBKG);
DisplayChar(apos-+curz, ypos,230,active _att);
breakg
}
rwich(mputdate{couat-1
{
case ‘0"
f
i iv_in("123456789%,cch(0D )
{
inputdate{count}=c.ch{0};
DirplayChar(apos+curz,ypes.230,POPUPBKG);

DisplayCher(zpos+curz, ypos.cch(0],active _an);
curz-+=2;counts=2;

DisplayChar(zpos+curz, ypos,230,active _ar);
bresky

else

sound(2000);¢elay(200)mosound();
}
Joreaks
{
if{ is_mn(012",ech(0D )
{
inputdate(count}=c.ch(0k
DisplayChar(xpos+<urz.jpos230,POPUPBKGY;
DisplayChar(zpos+curz, ypos,c ch0],active _att);
curx-+=2;countdx2;
DisplayChan(xpos+curx, ypos.230,active_sit);
break

else !

3ound(2000);delay(200)masoundQ;

if{ cch{QJ==3XSP }

{
Display Char(xpes+curz, 7pes,230,POPUPBKG);
curz-=2;count-=2;
Dixplaan-(xpomxrx.ypor.ZZQ.POPUPBK-Q;
DisplayChar(xpos+curx, ypos,230,actve _alt)
breaky

1

i is_m(2".ech(0D )

{
inputdate(count]=c.ca(0);

. DisplayChar(zpos+curx, 7pos,230,POPUPBKGY:
DisplayChar(xpostcurx,ypos.cch[0Lactire_attyy
curzHcount-+
DisplayChar(zpos-tcurx,7pos,230,active _att)
breaks

clse
1ound(2000);delay(200)mosound(;

Jbreais



if c.ch(0]==BKSP )

.
DisplayChar(zxposrcurs, ypos.230.POPUPBKG);
curz--;count--;
DisplayChar(xpos+curz.ypas 229,FOPUPBKG);
DisplayChar(xpos+curz, ypos,230,active _att);
breais

}

iR is_in("54785",c.ch{0]D )

{
nputdate(count]=c.ch[0};
DisplayChar(xpos+curz,ypos,230,POPUPBKG):
DisplayChar(zpos+curz, jpos.cch(0] actire _an);
curzHeount+
DisplayChar(zpos+ears, ypos230,active _att)y;
bresic

else
munct(ZOOOj;delayGOO)momme:

joreais
case 8: .
(

i c.ch{0)]==BKSP )

. .
DisplayChar(zpos+curz,ypos230,,OPUPBKG);
curz--;count--;

DisplayChar(zposcurs, ypos,229,POPUPBKG);
DisplayChar(zpos+cury, ypos,230,active _att);
breaks

}

swich(inputdam{count-1D

- '
case '3
{

iR is_m(3456789",cch{0]) )
{
mputdae(ccuat]=c.ch{0k

DisplayChar(xpor+curz,ypos,230,FOPUPBKG);

DisplayChar(apos+curz, ypos,cch{0),active _att);

curz4-Heounti+

DisplayCher(zpostcurr.ypes.230.active_an);

break;
}
else

{
scund(2000);delay(200)aosonnd();

i is_m(0123456789“,c.ch(0D )

{
'mpumm[cvmv:t}x.c.h(t)];
bixplay(‘.‘xu(xpo:mn.ypo:.ZSO.POP UPBKG):
Displnydar(xpolmn.ﬂon.c.ch(l)],m_m):
curz++counti-;
DisplayChar(zpos+curz,ypos,230,active _att)
treas )

1

else

{ ~

munctGOOU):delayGOU)mosm;ndo;
}
Joreaks

Jbreaks

case 91

if e.ch(0]==BKSP )

[ .
Display Char(zpos+curz ypo1,230,POPUPBKG):
curz—~;count—;
Disphstr(xpoHo;rx.ypol,ZZQ.POPU_PB!(Q:
DisplayQhar(apos+curz, ypos,230,active_att);
breaks

1 .

i{ is_n("0123456789%,2ch(0]) )

{
aputdate{count]=ech(0}
DixpmyQu(xpuHmn.ml.ZSO..POPUPBKG);
DisplayChar(xpos+curz,ypos,c.ch(0],actire_am);
curz+-+oount+; .
DisplayCher(zpos+cnrx, ypos,230,active_att);
bresic

else

sound(2000);delay(200)nosound();
}
oreas

case 10:

if{ cch{0}==BKSP )

l
DisplayChear(ipas+curz,ypos,230,POPUPBKG);
curz-—count--;
Duphy(!:u(xpoua;n.ypmlw.l’oPUPBKG);
DisplayChar(zpos+curx,ypos,230,active _at):
breaig

else
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sound(2000)delay(200);n0s0und0;
) »
Jbreakyjfend case §
}ifend swixch mam

i
void DrawDbaseDialogue(void)
{
char *message{l={
~nilmuinAnudidui,
o,

~1ioun#nin-,

“nuze,
i,
“fuconias-,
~unusng,
h
i Blockfill(15,:4,65,15,POPUPBKG);
’ Dimension(15,4,65,15,4, RIMUPPER.RIMLOWERY;

b it

Shadow(15,4,65,15,4,8,POPUPSHA);
Bloekfill(264,5,54.5,BLUE);
Border(26.5,54,5.2.LIGHTBLUE);
DisplayString(28,5.mesrage{0), YELLOW,RED);
DisplayString(25,7,arssage{1 |, BLACK,RED);
DisplayString(1 8,8,mess2ge(2, BLACK.RED);
DisplayString(24,9,xe13ag2{3],BLACK.RED);

i DisplayString(24,10.memage(4],BLACK.RED);
DisplayString(19,11,message{5], BLACK,RED);
thhy?&'mg(‘l $,12.message (6], BLACK REDY;

1

void DisplayR:

baddb

26 sbinnadd.

; d long ot recordnum,int 1,int ¥,int
3 bicg, it texte)
{
char xrecord(7)=""}
Blocidill(z,y, 146, .big)x
recordaum-+;
srecord(0]= (recerdnumy1 60000}-0x30; recordnom®=100000;
srecord(1]= (recordanmy] 6000)4+0230; recordnum®=10000;
srecord[2]= (recordnum{1000140230;  recordnum®=1000;
srecord(3]= (recordnumf100)+0330; recordaum®=100;

srecord(4]= (recordaumyl0)40230;  recordoum®=10;

. srecord(5]a recordaum 0130
mecord(6]= a0
DisplayString(L,y,mecord feate, 1)

i

void InitialStydData(yoid)

{
syepy(edate,” [ [ %
strepy(xdae,” [/ R
StrdentRecord Name[0]=\x 0%
StudentBrcord Studentld[0]a\x 0%
StudentBecord Paculy(0]=20%
StadentRecord. Year="10"

n-23 | S -

CurreatRecord=TotalRecord;
. DrawDbaseDialogue(); h

) ,

int AppendData(void)

{
int x=28,y=7,choice=0;
char mﬁm_mMAGé(Y&desdm_mBLUE:
Display Recordnumber{CurreatRecerd, 47,5, BLUE, YELLOW)
Blockfill(28,14,38,14,LIGHTGREEN);
Border(23,14,28,14,1, GREEN);
Shadow(28,14,38,14,1,58CONSHA);
PutCenterString(29,38,14,"AN™T . BLUE);
Blockfill(44,14,54,14,LIGHTGREEN);
Border(44,14,54,14.1,GREEN):
Shadow(44,14,54,14,1,3, ICONSHA);
PutCenterString{d4,54,14,"unién" BLUE);
fortsd

Dimeasion(x,y+choice,x+34,7-+choice,2, RIMLOWER, RIMUPPER);
strepy(IaputString, StudentRecord Name); ’
-- DisplayString(x+1,y+choice, InputString,active _att active _ait);
Language=THA;
switch(
GetTRaiString(z+1,y+¢hoice,30,32,octive _at POPUPBKG,) )
{
case ESC: return ESC;
case ENTERxase TABKEY:
{
srepy (StudentRecord Name, InputString)
-Border(x,y+choice,x+54,y+choice,2,POPUPBKG;

DisplayString(x+1,y+choice, InputString,deactire _att, deactive_ait);
choice=l;
Joreaky
czse SHFTAB:

srepy(StudentRecord Name lnputString):
Border(z,y+choice,1+34,y+choice,2, POPUPBKG);

DisplayString(z+1,y-+choice, & ing,d

P tive _att.d _att);

choicea?;

" Dimnensica(z,74choice 1434, y+choice, 2 RIMLOWER . RIMUPPER);
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stepy(InputString, StudeatRecord Studeatld);
DisplayString(x+1,y+choice, InputString,active _att active _att);
Language=ENG;

swich( GefThaiString(z+1,y+choics,9,32,active_att, POPUPBKCG)

case ESC: retum ESGC;

case ENTERcase TABKEY:

{
strepy (StidentRacord Studeatld I ng);
Border(x,y+choice,x+34,y+choice,2, POPUPBKG);

Displaysu'ing(xﬂ.ymuhelnp.uzsmg.deazim_m.deauin_an);
choice=2;
Joreas
case SHPTAB:
{
strepy(StudentBecord. Stdeatid.L ng);
Border(x,y+choice,x+34, 74<choice,2,POPUPBKG);

DisplayString{z-+1 ,y+choice,lnputString, deactive_arr. deactive_ain);

choice=0; '

Dimension(x,y4choice,1+34,y+choice, 2, RIMLOWER, RIMUPPER);
strepy(nputString StudentRecord . Faculty);
DisplayString(2-+1,y+choice InputString,active _att,active _att);
LenguagesTHA:
switch(

GetThaiString(x+1,y+choice,30,52,active_att, POPUPBKG) )
{
caze ESC: return ESC;
case ENTERcase TABKEY:
{
strepy(StudentRecord Paculty InputString
Border(z,y+chuice,x+34,y4choice,2 POPUPBKG);

DisplayString{x-+1,y+<hois,InputString, deactive_att, deactive_at);
choice=3;
joreaks
case SHPTAB:
{
strepy(StudentBecord Paculty InputString)
Border(x,y+choice, x+34,y4choice 2, POPUPBKG);

DisplayString(z+1,y+choice, InputString, deactive st deactive _ait)
choiceat;

Joreaks

Jbreaks

cage 3!

Dimensicn(z,y+choice,1+34,Hcoice, 2, RIMLOWER RIMUPPER);
InputString(0)=Stméentlecerd. Year;

DisplayChar(z+1,y+choxe,StidentRecord Yex, active _att);
InputString{1]="\a0%

Language=ENG;

switch( GetThaiSring(x+1,y+choice,2,32.active_att, PFOPUPBKG)

&

case ESC: return ESC;

case ENTERcas= TABKEY:

(
SmdentBecont. Yesr=InputString{0}%
Border(z,y+ckoice,x+34, y+choice,2 , POPUPBKG);

DisplayChar(z+1,y+chaoice,StadentRecord Year,deactive _attyy

choice=4;
Jbreais
case SHFTAB:

StudentRecord. Year<InputStrmg{0}
Border(x,y+choice, 1+34,y+choice,2,POPUPBKG);

DisplayChar(z+1,y+choice StudentBecord Year, deactive sty B
choiee=2;
Jbreais
}
Joreaks

care 4:

Dimeasion(z,y+choice,x+34,y+choice,2, RIMLOWER. RIMUPPER )
switch{(Getdatz(x+1,y+choice sdate))’
(
case ESC: rutum ESC;
care ENTER:
(
Border(x, y4choice,2+34,y+choice,2,POPUPBKG);
choice=3;
StudentRecord BegisDate.day= (((rdwe{0}-0230)*10)+rdae
[11-0130)

StudentRocerd RegisDate month= (rdam{3]-0230) 10}
rdate{4]-C 130);
StudentRecord RegusDate. year= ({(rdate{51-0x30)*1000)+
(Crdam{ 7]-0030)*1 00y (s 2t={8]-0230) *1 Oyrd e (9]0
130)%
Joreaxs
case SHFTAB: B e

{
Bordes(z,y+choice, 2+34,y+choxe 2,POPUPBKG);
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choice=3;

StudentRecord RegisDate.day= (((rdam{0]-0130)*1 O)rdate case ESC: remm BSC:

uumu—muuuumﬂuuwnmhwmmummwmmmmMﬂ

[1]-0230) case ENTER:
StudentRecord RegisDate month= (((rdate(3}-0230)*10)+ (
rdate(4]-0 130); freei(SndentIdFile, CurrentRecord *sizeof
E ASmdmtEmﬁ.Ragist.yem (((edate{6)-0230)*1000)+ (StudentBecord)+13, SEEK_SET);
((rdate{7)-0230) *100}+{(rdae(8]-0x30)*1 O}+(rdare[$)-0 ferrite(&StudeatRecord, sizeo f{StudentBecord),1,
x30)); StudentId File);
Joreai if{CurrentRecord==TotalReccrd) TotelRecord+-+;
} CurrentRecord++;
Joreai return ENTER;
case 5: } *
. { case TABKEY:
: [
Di 1,y+choice, 1434, y+choice 2, RIMLOWER, RIMUPPER); Blockfll(28,14,38,14,LIGHTGREEN);
" switch(Getdate(x+1,74choice, 1date)) Border(28,14,38,14,1,GREENY;
P & PutCeaterString(20,38,14,"ANAY", BLUE);
L case ESC: return BSC: choice=T;
'y case ENTER: Joreais
' { » case SHFTAB:
. Border(z,y+choice, x+34,y+choice,2, POPUPBKG); {
! . choice=6; Blockfill(z8,14,38,14, LIGHTGREEN);
! StudentRecord ExpirDate.day= (((xdate(0]-0230)*10)+ Berder(28,14,38,14,1,GREEN);
3 2da(1]-0 130); PutCenterString(29,38,14,"ANA3", BLUE);
: StudeatRecord ExpirDate month= ‘(((xdm:(3]~0130) *10+ chnine:i:. .
1date[4]-0 130); . Joreals
{ StudentRecord ExpirDate year= (((xdate(6]-0230)*10001+ b
i ((zda2e{7]-0x30)*100)+{(dxte(8)-0x30)*1 O:+{1data{9]-0 } while( choicel=5&8chokel=7 );
] 230)); Jbreals
Jbreaic case Tt
case SHFTAB: {
{ Blockfill(44,14,54,14,YELLOW);
Border(x.y+d:nbe,x+34.y:+choiz.2.POPUPBKG): Border(44,14,54,14,1 RED);
choie=4; PutCenterString{dd,54,14,"umifin" BLUE);
. StudeatRecerd ExpirDate.day= (((zdate(0}-0x30)*10+ do
. 1da={1]-0 x30); {
1 StudentRacord.ExpirDate month= (((zdat={3]-02130)*10)+ while(lcbhitQ);
1dar(4]-0 30); rwitch(geteh()
StudentRecord. ExprDate.year= (((xdate($]-0x30)*1000)+ {
: : ((xdatn{7]-0230)*100)+{(zdat=(8]-0130)*1 O)}+{xdate(9]-0 cae BSC:
} : 130)); . case ENTER: remam BESC;
; ' Joreals caso TABKEY:
‘ ] ( _
| Joresks Blockfill(4,14,54,14 LIGHTGREEN);
case 4 ' Border(44,14,54,14,1,GREEN);
{ PutCenterString(44,54,14,"ynifin" BLUE);
I Bloekfili(28,14,38,14,YELLOW); choice=0;
1 Border(28,14,38,14,1,RED); Jbreaie
: PutCenterStrmg(29,38,14,"ANN4",BLUE); case SHFTAB:
' do {
{ A Blockfill(44,14,54,14,LIGHTGREEN);

sehile{Ikbhit0);
swich(perh)

Eorder(d4,14,54,14,1 GREEN);
PutCenterString(44,54,14,"unidin", BLUE);
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CurrentRecord—;
DisplayStudeatData();
}
Joreals
case 2:

{

lloe{72576L,sizeoRchar));

penti"Alloc error in MadifyDats function while call
AppeadData™);
exz(0);
}
Getvideo(14,5,67,16,2ppd _bui);
Blockfill(1 6,13,64,15,POPUPBKG);
il AppendDa2QI=ESC) CurrentRecord—
Putvidec(14,5,67,16.appd _buf);
farfree(zppd _buf);
DisplayStudentOate(;
Joreaks
case 3
{
Putvideo(14,3,67,1 6madify_buf):
farfree (modify_bub);
remm ESC;
y .
1
Jbreais
case TABKEY:
{
Blockfili(sterts [choice |14, starrx [choice -1 0,14 ICONCRM);
Shadow(starrz{choice),14,startzchoice }+10,14,1,3ICONSHA),
Border(m[:ho'm].l4m[c.ho'u:}+10,l4.l JCONORIM);
PutCenterString(starti{choice ) startr{choice H-1 0,14, conmsg
{choice LICONTEXT)
choice++
{fchoice>3) choiceal;
Blockdill(startz (ehoice ], 1 4 startz (choice -1 0,14,JCCNACTIVE)
Shadow(startx [choice 14, stectz [choice 11 0,14,1,3,JCONSHAY;
Berder(startz(choice), 14,starx [choice 10,1 4,1, ICONACRIM);
PutCenmrString(startz choice) (choi
{choice], ICONTEXT)
Jbreaks
case 0x00:
{
rwitch(getch()
{
case SHFTAB: case LEFT:
{ S,
Blockﬁ[l(m(chom].‘l4.m(chcm}.b\0.\4_ICONORM)

P04
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Shadaw(startz[choice],14,startz [choioe}+1 0,141 3
ICONSHAY;:--
Border(startz{choice],14,startz [chaice }+10,14,1,
ICONORDM); ’
PutCenterString (starx {choice | startx (choice }+10,14,
conmsg{choiee | ICONTEXT)
choice-—-;if{choxe<0) chore=3;
Blockfill(startx{choice ),14,startx (choice 110,14,
ICONACTIVER
Shadow(startx{choice},14,5tartx[choice | +10,14,1,3,
ICONSHA); &
Border(stastz{choice 14, startx [choice 10,141,
ICONACRIM):
PutCeaterString(startz [choice ] startx [choice }+10,14,
iconmisglchoice JICONTEXT);
’ Joresic
care RIGHT:
{
Blockfill(startx (choice ), 14,startz (choice 1+10,14,JCONORM)

Shadow(startz[choice}, 14, startz [choice 410,14,1.3,

ICONSHA)

Border(startx[choice],14,stavta [choice 1+10,1 41,
ICONORIM): .

- Nmm;(m[rhoi:],m[ebn'm};‘l 0,14,

iconmsg{choice | ICONTEXT);

choice++;

iichoica>3) choice=0;

Blockfill(steriz[choice ], 14, startz [choice 10,14,
ICONACTIVE);

Shadow{startz[choice],1 4ystarzx[choice H1 0,14,1,3,
ICONSHA); '

Border(starta[choice],14,startz[choice Fr10,14,1,
ICONACRIM); )
PutCanterString (startx(choice ] startx [choice 110,14,
iconmsg{choics . ICONTEXT):
Joreaiq
J
Joreais

}
char *Couvertdete(date _t *mocdate)

{
char *strdmea~00NOONI000™;

strdate(0]= ((srcdate->dayy10+0130;

srdae{1]m ((redatz->day)%1 040230,

srdate(2)= T

strda(3)s ((srodate->month)/1 0)+0x30;

radue(d)= ((sredate->month)%1040230;

srdate{5]= T}

srdar(d]= ((redam->yeen)1000}+0230;redarm->year®=1000;
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strdate{7]= ((sredatz->year)f1 0040130; redate-> year®%=1 00; ifef<)
strdeie(8)= ((srcdate->year)10:+0230; { o .
sirdate{$]= ((sredate->year)%10)3+0130; if Qldisk(fp.hh,j);::UéEBCANCEL) mr;x;: USERCANCEL;
strdate{10]a \x0% } !
retirn strdate; if{l<right)
} {
e Scrt(FILE *H, d leag it total d) i Qedisk(fp,iright)==USERCANCEL ) return USERCANCEL;
{ }
if{l QuickDisky(fp,totakrecord)==USERCANCEL ) remum PASS;
remum USERCANCEL; }
elso return PASS; char *GetStudentld(FILE *fpunsigned long it record)
} { .
mt QuickDHK(FILE *fpunsigned leng mt totak d) StudéatBecard _t *5;
{ p=&SmdeatRecord:
if{ Qsdisk(fp,0L totalrecord-1)==USERCANCEL ) fseek(fp,13L+record *sizzo{StudeatRecord),SEEK _SET);
/*® count-1 is a aumber of record begin at ‘0'Y/ fread(p,sizeof{StudentRBecord),1,fp);
return USERCANCEL; return StudentBecord Studentld;
else remrn PASS; }
1 void Swapfeld(FILE *fp,unsigned long int i d long mt )
mt Qsdisk(FILE *:D,unsigned long int leftunsigned long int right) { .
{ char afsizeof(StudentRecord _Y)),blsizeof{StudentRecord _B};
unsigned long it if [*first read in record § and j4f
cher I4(9} freek(fp,1 3L+sizeof{StudentRecord _t) *LSEEK _SET);
i=eft frezd({cher “)asizeof{StudentRecard _t),1,5p);
jerights Freek(fp, 1 3L+sizmo{StadentRecerd _t) *j,SEEK_SET);
[%get the middle Stadentld®/ ' ) fread({cher <)bsizeof{StudentRecord _t),1,fp) :
strepy(Id, CetStudeatld(fp, (ong){i+1V2)): [*then write them back i opposte slots®/
do freek(fp,1 3L+siseof(StudentBecord _t)*iSEEK_SET):
{ farite((chac b sseof(StudentBecord _0),1,5p);
whil( stremo(CetStudentld(,Jd)<0 &b i<right ) freek{fp,1 3L4siseof(StadentRecord_t)%j,SEEK_SET);
{ farite((cher *“)asizeof{ShudentRecord_t).1,5);
ifbioszy(1)) }
{ [eessnesn 2eae vaensn LYYTTT
bioxkzy(0% oy
return USERCANCEL; [*** areum vahe is & sumber of record in Database filo sy
] [oee the value starts & 0 upto TotalRecord or NOTPOUND
e enay
). [P9sescenEstEntteTanaTatIINaNEITEItICISIIURRIRLCLACRSRTIIUNED
whik( stremp(GetStudeadd(p ). ID)>0 && j>kft ) oy
{ long int Search(FILE 'ép,dur *Smdentld d long mt k d)
ibiotiy(1)) {
{ unsigoed long nt low,high,middle;
biotkey(0x low=0; high=totalrecord-1;
retum USERCANCEL; whike(low<=high)
] ' 1
§= iMxthit)) retun USERCANCEL;
} midde=(low-+high¥2;
ii<=) i stremp(Studentld, GetSmdeatld(fp,middie)) < 0 ) highemiddle-1:
[ olse if{ sremp(Studentld, GetStudentld(fp,auddis)) > 0) kow =
Swapfeld(fp.ij: midéle+1; .
-+ D elve return middle; /*found*/
} } T T T
} while(i<=i% retum NQTPOUND;
=y N s e .
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" § void SearchDislogue(yaid) ense ENTER: caze TABKEYY/ call search o
: ; { _ { )
. chsr *mestage{]={ strepy(drequest,IaputString);
| “fuwndoynmusHminAnne, DisplayString(46,9,Jdrequest,deactive_tt.RED);
:if.i; ~raunAnI i eIm fum,
- ’ ‘ Minuradvuvesindmnidasindir, Bloekfill(28,11,38,11 JCONACTIVE)
—l lourtiawinfnin Wruysa, Border(6,11,38,11,1 ICONACRIM);
2 “thffumdeynmurviae, Shadow(28.11,38,11,1,5 JCONSHA)
i I 15 PurCenterString(28,38,11, MMM~ ICONTEXT);
’ ! long mt recoumy . choice=1;
1 char chaice=0,actire_tt=MAGENTA, deactive_at=BLUE; s
char [drequest{91=""; case SHFTAB:
:‘ char far *sth_buf; {
‘ sth_buf=(char far *)farcalloc(38016L.siveofchan)); srepy(idrequestInputString);
1 iimb_tu) ' " DisplayString(46,9.Ldre quest,deactive_at.RED);
| L. {
closegraph(Q; ’ Block#ill(43,11,53,11,JCONACTIVE);
rintfC"Alloc error i SearchDialogue function"): Border(43,11,53,11,1 ICONACRIMY;
exit(0); Shadow(43,11,53,11,1,5 ICONSHA); .
) ' PutCenierString(43,53,11, " unifin” JICONTEXT);
1 Getvideo(19,5,62,13.5h _but); : choice=2;
: Blockll20,6,60,12,P0PUPBKGY, ' : )
‘ : Dimension(20,6,60.12,3,3DMUPPER RIMLOWER); }
Shadow(20,6,60,12,3,8.20PUPSHA); : Joreaks .
E Blockﬁll(_ZQ.T.sl.T.HE-ADEKG): case 1@
E Border(29,7,51,7,2, HEADRIM); {
¥ PutCenterSting(25,51,7 mestage{OHEADTERTY: : whis(KbhE0%
DisplayString(23,9,messag=(1 LBLACK,BLACK); raitch(gesch()
Dimension(45.9,56,9.2 AIMLOWER.RIMUPPER); { ’
I Blockfill(28,11,38,11 JCONORM); case BSC:
, Border(28,11,38,11,1 JCONORIM); {
Shadow(28,11,38,11,1,5.ICONSHA); Putyideo(19,5,62,13,5h_buf);
5 : PutCenterString(28,38,11."ANA4" ICONTEXT): ' facfree(zrh_buf);
Blockfill(43,11,52,11,JCONORM) rewum;
N Border(43,11,53,11,1 JCONORIM) : ' j .
e Shadow(43,11,53,11,1,5.ICONSHAR cape ENTER:
1 PutCenterString(43,53.11, Trufn ICONTEXT): {
. B ) iitstrien(drequest) < §)
BN { (
switch(choice) BrrocDialogue (message{3]:
{ ohoioa=0;
case 0: Blockfill(28,11,38,11 ICONORM)
{ Border(28,11,28,11,1 ICONORIM)
Language=ENG: Shadcw(28,11.38.11,1,5 JCONSHAY
suepy(inputString Jdrequesty, PutCeaterSring(28,38,11," AN JCONTEXT):
switch(GelThaiSiring(46,9,9,10,active_ait, POPUPBKG)) DisplayString (44,9 Jdrequest,actire_stt, RED);
{ breals
case BSC: }
{ Blockfil20,8,60,12,POPUPBKG);
Putvideo(19,5,62,13,mh_buf); DisplayString(27,9,mesrage(4), BLACK.BLACKY
farfree(xh_tuf); DisplayString(47,9,ldrequest, BLACK. BLACKX
retum; Bloekfill(33,11,44,11 ICONACTIVER
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void BrrerDialogue(char “ermmessage)”

{

nt len,lefix,rightx;
cher “message="RNON";

char far *errd_tuf
Pa=Stringlength(errmessage);

efr=36-(eal2);
rightz=44-H(lenlZ);

errd_buf=(char far *fzrealloc(53760L.siscof{chan));
if(lerrd_buf)
{
closegraph(r
printi{"Alloc exror in ErrcrDialogue function');
exit{0);
)
sound(2000);delay(2C0)mosound(;
Getrideo(0,6,79,12,21rd_buf)i
Blof:kﬁll(bm.hr'mhrx.l 1,RED)Y;
Border(leftx,7,rightx,11,2, WHITE);
Shadow(eftz,7.5ightz,11,2,8,BLACK);
PutCenterString(eftx+1 rightx,8,ecrmessage, WHITE)
- Blockfill(36,10,44,10,YELLOW);
Border(36,10,44.10,1, BLACK);
Shadow(36,10,44,10,1,5,JCONSHAY;
PutCenterSiring(36,44,10,message, RED):
getch(s
Putyidea(0,6,79,12,errd _buf);
farfree(errd _buf);
1
yoid SertDialogue(vaid)
{

" char Smestage(j=| ooy,
“havhmdosdoyaludnr,
~unidm,
~sndnmuivadoya”,
~hmnfosfoymai’ ofuude,
“RnavT,

h

char far *sit_tuf;
st_buf=(char far <)fercalloc(29376L.sizeof{chan);
iRtart_buf)
{

closegraph();

printf"Alloc error in SortDialogue function™);

exu(0);
}
Getvideo(24,5,57,13.0t_bufy
Blockfill25,6,35.12.POPUPBKG);,
Dimention(25,6,35.12.3,RIMUPPER, RIMLOWER);
SDMWGS.G.SS:12.3.B.POPUPSHA);

E!ecL’.“.‘.L".‘!,‘.’.éS.‘.’.HE..DBK(;?,;
Border(33,7,45,7,2, HEADRIM):
PutCenterString(32.43,7.message [0}, HEADTEXT);
PutCenterString(23,55,9,neasage{1],BLACK);
Blockfill(36,11,44,11 JCONACTIVE)
Border(36,11,44,11,1 JCONACRIM);
Shadow(34,11,44,11,1,5,ICONSHA);
DisplayString (38,11, message{2],ICONTEXT,ICONTEXT)
il Sort({StudentIdFie, TotalRecord)==USERCANCIL )
{

ErrorDialogue(message[3D;

Putvideo(24,5,57,1 3. busy;

else

Blockrif(25,9,55,9,.POPUPBK G
PuCenterString(2,85,0,message(4L BLACK):
Blochﬁﬂf!ﬁ.ll.%ll.lCONACﬂVf}:
Border(36,11,44,11,1,ICONACRIM);
Shadow(36,11,44,11,1,5,JCONSHAY;
DisplayString(38,1 1,message(5|.ICONTEXT,ICONTEXT)
sonnd(1000);delay200)mosoundQ;
10und(4000)delay(200)moscund(;
getch(O: .
Putvideo(24,5.57,13,5¢t_bul);

1
int GetmodifyRecord(void)
{
char *memageil={ uRIvIOYR",
. ~nyurfiounmemaiinmiosdainfmng,
A sufvudoysdog, -
B
char choice=0;
it Jeni;
char modId[9]="";
char active_att=MA.GENTA,deactive_att=BLUE;
long int recaum:

char far *gmr_buf;

mr_buf=(char far ®)farcall (46656L,sizeof(char));
if(1gmr_bub)
{
closegraph(;
printfCAlloe error in GetmodifyRecord function™);
cxt(0);
1
Getvideo(14,5,67,1 3,gmr_buf);
Blockfill(1 5,6,65,12,POPUPBKG)
Di:rmlion(l5.6.65.123.MPPB&RMDWBE):
Sludow(l3.5.65.12.3.8.POPUPSHA):
Blockfill(32,7,47,7, HEADBKG);
Berder(32,7,47.7.2, HEADRIM);
PutCi ing (32.48,7,message (0], HEADTEXT);
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DisplayString(1 7,9.message(1 1 BLACK.BLACK)
Dimension(52,9,42.9.2,ATMLOWER, RIMUPPER);
Blockfill(26,11,36,11 JCONORMY
Border(26.11,36,11,1, JCONORIM;
Shadow(26,11,36,11,1,5 JCONSHAY;
PutCenterSiring(26,36,11,"RNA4" JCONTEXT):
Blockfill(44,11,54,1 1 JCONORM);
Border(44,11,54,11,1 ICONORIM);
Shadow(44,11,54,11,1,5,JCONSHAX
PutCenterSiring(44,54,11,"Unin" JCONTEXT);

Language=ENG;
serepy(lnputStrmg,modld);
switch(CetThasString(53,9,9,10,actire_att, POPUPBKG))
{
case BSC:
{
Patrideo(14,5,67,1 3,gmr_bu);
farfree(zme_buf);
retam FAILS )
v
care ENTER: casz TABKEY:
{
strepy(modId InputStrng);
DisplayString(53.9.modld,deactive_at.RED);
Blockfill(26,11,36,1 1, ICONACTIVE);
Border(26,11,36,11,1 JCONACRIM);
Shadow(26,11,36,11,1,5,JCONSHA);
PutCenterString(26,36,11, " ANSI" JCONTEXT);
choice=1;
Joreais
case SHFTAB:

srepy(modld JoputSrng);
DisplayString(33,9,modld deactive_att RED);
BlockAll44,11,54,11 ICONACTIVE);
Border(44,11,54,11,1 JCONACRIM);
Shadow(44,11,54,11,1,5,ICONSHA);
PutCenteeString(d4,54,11,"0man" ICONTEXT):
choice=2;

Joreaks

cawe 1:

while((XbbQ}
swiich(gewch() '
{

case BSC:

1 . -
Putrideo(14,5,67,13,gxr_buf);
farfree(gmr_buf); ’
retum FAIL;

canmm

iftsren(modId) < 8)
(
recoum=0;
mummgnom)-u
for(i=len:i>=0ii~)
{
recoum+=(long)((modld(lea-iJ-0230) “paw(10,));
! .
iff G TotalReceord) && >0) )

{
CurrentRecord=recaum-1;

Putrideo(14,5,67,13,gmr_buf)y;
farfree(gmr_buf);

retum PASS;
clse

BrrorDialogue(message(2D;

" choice=0;

Blockfll26,11,36,11,ICONORM);
Border(26,11.36,11,1, ICONORIM):
Shadow(26,11,36,11,1,5,ICONSHA);
PutCenterString (26,36,11,ANN4~ICONTEXT);
DisplayString(53,9,modld,active_zit, RED);
breais

}
recaum=Search(Stidentld File,modId, TotalRécord);
switch(recaum)
{
case NOTPOiIND H
{
ErrorDialogue(message(2D;
choice=0;
Bloekfill(26,11,36,11 JCONORM);
Berder(26,11,36,11,1 ICONORIM)
Shadow(26,11,34,11,1,5,JCONSHAY
PutCenterString(26,36,11,"9ne T ICONTEXT);
DitplayString(33.9,modld,active _ss2.RED);

Putrideo(14,5,67,13,gme_bufx
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farfree(gmr_buf);
return PASS:

Joreaks
case TABKEY:

Blockfill26,11,36,11 ICONORM);
Border(26,11,36,11,1 JCONORIM);
Shedow(26,11,36,11,1,5 ICONSHA);
PutCenterString(26,36,1 1,"ANAd- ICONTEXT);
Blockcfill(44,11,54,11 ICONACTIVE);
Border(44,11,54,11,1 ICONACRIM);
Shadow(44.11,54,11.1,5,ICONSHA);
PutCenterString(44,54,11,"UMAN"ICONTEXT):

choice=2;

if{ getch()==SHFTAB )

{ .
Bloekfill(26,11,36,11, ICONORM);
Border(24,11,36,11,1 lCONOm:
Shadow(24,11,36,11,1,5,ICONSHA);
PutCearsStrmg(26,34,11,"ANNY" ICONTEXT);
choice=0;

thlqu!rhs(SSﬂmod.!d.x:ﬁw_uﬁ.RED):

whike(lkbh2());
switoh(geteh ()
{
case ENTER: case ESC:
{
Putrideo(14.3,67,13, g _bufy;
farfres(gome_buf);
return PAIL;

case TABKET:

Blockfili(44,11,54,11 JCONOBMY;
Border(a4,11,54,11,1 ICONORIM)
Shadow(44,11,54,11,1,5,ICONSHA)
hmm;(«.smn:min‘lco&m;
choices0;

DisplayString(53,.9,modId, active_at, RED);

iflgemb(==SHFTAB)
{
Blockfill(44,11,54,1 1 ICONORM);
Border(44,11,54,11,1, ICONORIM);
Shedow(d44,11,54,11,1,5 ICONSHAY;
PutCenmrString(44,54.11,"0Mfin" ICONTEXT):
PutCenterString(43,53,11,“SMAN“ ICONTEXT);
Bloekfill(26,11,36,11 ICONACTIVE); |
Border(26.11,36,11,1 ICONACRIM);
Shadow(26,11,36,11,1,5,ICONSHAY;
PutCeaterSiring(26,36,11,"ANSA" ICONTEX T,
choice=1;
}
Joreaic

Joreaks

}
nt Cettime(int xpos,int ypos,char inputtime(9]
{
char actire _att=MAGENTA ,deactive_art=BLUE;.
union mkey{
wmt i
cher eh(2]); . . .
Je

mt count=0,curz=0;

Blmﬂiﬂ(xpul.ypox.ipml 0,ypos,FOPUPEKG);
Di:playsu'ing(xpox.ypol.k'{pum:.actjve_m.am:u_an): .
if{inputtime(7]l=" )
{
=8;count=8;

}
DirplayChar(zpos+curz, ypos,230,active_ait);
)
{

whik(biokey(1));

c.i=bioskry(0);

1 e.ch[0] == ESC ) retura ESC;
il coh(0] == TABKEY 1l c.ch(0] == ENTER )
t
itinputtime{7}1=")
- :
mputrime[8]="\20;
DisplayChar(zpos+cur,ypos,230,FOPUPBKG

DisplayString(zpos, ypos,mputtime.d ve _atr,d
retum ENTER;

ele




T

=

sound(2000);delay(200)mosound();

}
iff ach{1] == SHFTAB)
f
if(mputtime{7]!=" )
{
mputtime(8}=\20"
DisplayChar(xpot+carz,ypos,230,FOPUPBKG);

4 5 wt d

DisplayString(2pos, ypos.np
return SHFTAB;

else

sound(2000);deiny200)mosound(;

" i is_in(012,2.£h{0D
{
mputtime(caunt}=c.ch{0}
DirplayChar(xpos+curx,ypos.230,POPUPBKG);
Display Char{xpos+curz,ypos,c.ch(0),active _az);
. curzHHeount-+
DirplayChar(xpos+cura,ypos,230,active _att);
breaks

else

- 3qund(2000)delay (200 mosound(Q;
}
Joreaks
case 1:
{
if{ c.ch{0]==BKSP )
{
DisplayChar{zpot+<urz,ypos,230,POPUPBKG);
curx-«;count—~;
DisplayChar(xpos+curz, ypos,229,POPUPBKG);
DirplayChar(zpos+cura,ypos,230,active _am);
breaks
}
nﬁm(mpumzn(eounz-lp .
{
case 0%
{
iff is_in(0122456789",cch{0] )
{
mputtme(countj=e ch{0}

DisplayChar(zpos+curx,ypes,220,POPUPBKG);
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DisplayChar(zposicurz,ypos.c.chf0],active _ant);
curx-+=2icount+=2;
DisplayChar(zpos+cur,ypos,230,active _am);
breaks )

sound(2000);declay(200)noscund();
}
Joreeig
case 1"
R
W is_in("0122456789%,c.ch[0]) )
{
hputﬁ_:m[wu.nt]:cah[o];
DisplayChar(zpas+curx,ypes,230,FOPUPBKG);
DisplayChar(zpos+curz,ypos,cch(0],active _att);
curz-+=2;count+=2;
DirplayChear(xpos+curz,ypos,230,active _att);
breaic; .

else

sound(2000);delay00)noscund(; .
1
jbreais
case 2%
{
if{ is_in("0123%,cch{0] )’
{
inputtime[count]=c.ch{Q]; _
DisplayChar(zpos+eurz,ypos.230,POPUPBKG);
DisplayChar(apos+curz, ypos,c.ch(0),active_am);
carz+=2;cqunt+=2;
DisplayChar(zpos+curx,ypos,230,active _att);
breaiq

else

sound{2000);delay(200)masouadQ;
}
Joreaks
}
Joreaks
case 2:bresks

case 3:

if{ c.ch{O]w=BKSP )

{
DirplayChar(zpos-+curz.ypos,230,POPUPBKG);
curx-=2;count-=2;
DirplayQhar(apos+curz,ypos.229,FOPUPBKG);
Display Ch ac(zpos+curz,ypos,230,actre_zuyy



— breaks

}

i ix_'n(“O‘lZﬁS'.c-dl[OD )

[ .
inputtine (count]=cch{0];
DisplayChar(xpos+curz, ypos,230,FOPUPBKG);
DisplayChar(zpos-+curx, ypos,cch(0),active_an);
curx-Heouats-+
DisplayChar(zpos+<carz,ypos,230,active _aft);
brealg

—

sound(2000);delay(260);nosound();
L
jbreais
cawe 4t
{
if{ cch(0]==BKSP )
{
DisplayChar(xpos+curx,ypos,230,POPUPBKG);
curz--;counte-;
DisplayChar(zpos+curz,ypos,229,POPUPBKG);
DisplayChar(xpos+curt.ypos,230,active_am);
breaks
b -
switch(nputtime({count-1D
{
care '0'case '1'icase 2"case Yicawe ‘d'case "5
( .
iff is_:n("0123456789",c.ck{0D )
{
inputtime(countl=e.ch(0};
DisplayChar{1pes-+cure,ypos,230,POPUPBKG);
Display Char(zpa+eur, ypos.cch{0]active_atty
curz4=2;count+e2;
DisplayChar(1pos+cur, ypos,230,active_ait); ’
brealg

else

sound(2000);delay(200)osoundQ;

if c.ch{0}==BKSP )

R .

DisplayChar(zpos4curz,ypos. 220, POPUPBKG);

carx-=2ount-=2;

DisplayChar(xpos+curz, ypos,229,POPUPBKG);:
DisplagChar(zpos4curz,ypes,230,active_ant);
breaks

}

if{ is_n("012345",cch0D )

{
inputtime{count]=cch[0}
DirplayChar(zpos+curz, 7p01,230,POPUPBKG);
Display Char(zpos+eurz, ypos,e.ch(0},active _art);
curt+icount+;
Dixphan(xpauqnypo:.zso.ncdm_m);
brealg ‘

elre

sound (2000);delay(200)nosound();
}
Joreaks
cae 7:
{
if{ ceh{0}==BKSP )
{
DisplayChar(xpes+curz,ypos,230,POPUPBK Gy
curx--jcount-+; : )
DisplayChar(zpos+curs,ypos,229,POPUPBKG);
DuplayChar(zpos+eurz, 7pas,230,active_am);
breaic
}
iff is_ia("0123456789",c.c1(0D )
{
inputtime{count}=c.ch(0}
DitpiayChar(zpos+curz,ypes,230,POPUPBKG);
DirplayChar{xpas+curx,ypos,c.ch{0],active _atty;
curt+--count .
DisplayChar(1pos4-cirr, ypos,230,active_att);
breaks
}
el
{
mundtZOOO);dehyGOO);mw.undo-.
}
Jbreaic;
case 8:
{
iff c.ch[0}==BKSP )
{
DisplayChar(zpas+curz, ypo3.239,POPUPBKGY
curx--jcount--;
DisplayChar(xpos+curx,ypes.229,POPUPBKG);
DisplayChar(zpos+curt, ypos.230,active_at);
breaiq

ele




e . A Ll A 1

-

ndd

sound(2000);delay(200)mosouadQ;
}
Joreakyjend case B
}/fend switch main

}
it AppendBeserreTame(roid)
{
char *message(]={ “RNBI",
“onan®,
DeuTutfouinnmas,
nwresedluumiiee,
I
it conx(J={27,42k
int 1=29,y=6,choice=0;
char m_mmc&m‘mam_aﬁaw&
char mputdat=(10f
FILE *memberfiemp;
long netstudent.totalstmdent,i
i (membesfemp=fopen("mitemp $557,"#b+7)==NULL )
{
closegraph(;
_prhtf['Cant opea temporary fike in AppendReserreTime funetion\n”);
exit(l):

DisplayR per(Currentinserye 44,4, BLUE, YELLOW);
Blockfill(iconx(0},14,icon 2 {0H10,14,JCONORM);
Border{iconx(0},14.ic0n2{0}+10,14,1 ICONORIM);
Shadow(iconz(0}14,conz({0H10,14,1,5,ICONSHAY
PutCenterString (iconx{0Licont{0}+10,14,m 53852 (0L ICONTEXT)
Blocidfill(iconz(1 }14,iconz[1 110,14, JCONORM);
Border(icona(1 },14,ic002(1 1+10,14,1 JCONORIM);
Shadow(iconz(1},14icon1(1}+10,14,1,5,JCONSHA)
PutCenterString(icenx(1 J.iconx{1 }+10,14,mes5age(1 LICONTEXT)
for(s)
{

switch(chaice)

{

care 0:

{

Din'znlian(x.ymoi:.x+33.y+cho'm.2,RMOWEB.EmUPPEE);
mlﬁﬂww.MHeuESubM are);
DisplayString(x+1;+choice, InputString, active _att,active_ait);
Laagusge=ENG;
switch(

Ge(ThaiSwing(x+1, p<hoice,30.32,active_st.FOPUPBKG) )
{
case BSC:
{
felose(memberfemp); -

Nn-36

strepy(ReserveHe ader SubjeetN mme, InputSring X

Border(z,y+choice, x+33,y+choice. 2,POPUPBKG)

DisplayString(x+1,y+choice,InputString, deactive _att,deactive_at);

choicesl;
Joreais
[
case SHFTAB:
{
strepy(Beserve Header SubjeetNeme InperRring)s
Border(x,y+choice, 2+33,3+choice 2,.POFUPBRG);

" DisplayString(z+1,y+choice, InputString, deactive_aitdeactive_at);
choice=8;

Joreaks

Dimeasion(x,y+<choice,2+33,y4choice 2, RIMLC WER IIMUFPER);

' strpy (aputString, Reserve Header Subjeccla:
DisplayString(z+1,4choive.InputStrin g active_stactive _att);
Language=ENG; ’

. switch( GetThaiString(z+1,+chore,9,32.xive_att POPUPEBKG)

case ESC:

felote(memberfiemp);
remore("miemp $337%
return ESC;
}
cass ENTERcase TABKEY:
{
my@amﬂem&bﬂdm
Border(z,y4+choice.2+33,y+chaice 2. POFUPBKG)

DisplayString(z-+1 \y+choice, InputString. deactive_at,deactive 3ty
choice=2;
Joreaks .
case SHFTAB:
{
srepy (Reserveteader Subectld JoparSragy
Border(1,y+choios, 1+33,y4choice 2. POFUPBKGYX

__DisplayString(s+1,y+<hoice JnputString.deactive _at,deactive a0k

choice=0;

| Jormas
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sed.

Joreak:

cage 2:

Dimension(z,y+choice,1+33, j4choice 2 RIMLOWER. RIMUFPER);
myﬂuwﬁkng.!:mﬂem.hnhaﬂm):
DisplayString(1+1 .y@nimlnvutﬂuﬁg.aﬁin_m.r_ﬁn_m):
Language=THA;
switch(

GetThaiString(x+1,y-+¢hoie,30,32,active_at,POPUPBKG) )
{

case ESC:

{
felose(memberfiemp);
remove(mirmp $357;
return ESCG;

}

case ENTERcasz TABKEY:

{
my@:mﬂeﬂz.ﬁmhuﬂu:lnyumg);
Bvrdﬂ'(x.z«moi::.x-&SB,y-ochui:e_,Z.POPUPBKG);

_att deactive_ait);

DisplayString(x+1,¥ hoice, InputString, &
chaice=3;

Joreaic

casxe SHFTAB:

{
my@amﬂeaﬂu.wﬂmlnvuﬁmg);

Baordes(x,y4choice,x+33, y+choice,2,POPUPBKG);

DisplayString(a+1,y+ch ice JnputString,deactire_att, deactive_ztt);
choke=l;
Joreaks
}
Joreaks
case 3:

{

Dmsson(x,mou.»ss.ymnica.z.xm.owgs.xmuﬁpza);
moDay(ReserreHeader.Day)y
DixphyS&'ng(x-&l.ymobhwﬁkhs.nﬁn_m"_m);
Language=THA:
switch(

GetThaiString(a-+1,y+choice,10,32,active_a POPUPBKG) )
{
caze ESC:
{
felose(memberfiemp)s
remove("'merap 3557

retarn BSC;

case ENTERcase TABKEY:

n-37

ReserveHeader.Day=Daytoint(laputString);
i.f(lR.—.mHeadu;.Day)
{
30und (2000);delay(200);nasound(;
Blockfill(x,74chaice, 241 0,y+choice,POPUPBKG)
ErrorDislogue(message{3D;
choicen3;bresics
}
Border(z,y+choice,1-+33,y+choie,2,FOPUPBKG);

DisplayString(z+1,y4<h :‘ deactive_at, _att)y
choice=4;
Joreals
case SHFTAB:
{
ReserveHeader.Day=Daytomnt(InputSiring;
if{BeserveHeader.Day)
{
10und (2000);delay(200)moscund(;
Blockfill(z,y+<hoice,1+10,y4¢hoice, FOPUPBKG);
ErrorDialogue(messags(3]D: ’
choice=ibreal
b
) Bordu-(x.y-bcboi::.x+33.y-&choi;:.2,?0PWBKQ;

Di:playsu-zng(x+1.y@ui:.:nyu@@g.deacﬁm_m.ﬂmﬁn_nﬁj;
choice=2;
Joreais
}
Jorenis

caze 42

D'nxuliun(x.y-bcbc'm.x-é’é,y-&cbnbe,Z.RMOWER.mAUPPER):
switch(Gettime (24+1,7-+<hoios,time) ’
{
case ESC:
{
felose(memberfemp);,
remore("mAemp $357)
retum ESG
}
care ENTER:
{
Bcrdr_r(x.y-ochnb:.x+33.y+cboic=.2.POPUPBKQ:
choice=3;
BeserveHeades BeginTima hours (((ctine(0]-0230)*1 014+
re(1]-0230%; )
BeserveHeades.BegnTime minutes= (((rtime(3]-0230)*10)
+ctime(4]-0230); L
BeserveHeader BeginTiane secs (((rtire{ 6)-0230)*10)+

stae{7]-0230);

—— [ —
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Joreas
case SHPTAR:
{
Burdu-(x.yu:bui::.:+33.74choi=.2,PQPUPBKG):
choiee=3;
ReserreHeader.BeginThme hour= (((rtine{0]-0230)*10)+
rume(1]-0230);
ReserveHeader . BegmTime (((ctime({3]-0230)*10)
+etime({4]-0230);

ReserveHeader. BeginThoe sec3= (((rtime{6]-0230)*1 0+
rtime(7)-0x30);
Joreaks

Dimenlion(x.7-£d:crice.x+33.ymobal.aM.OWEB..RIM’UFPER):
switch(Cettire(z+1, y+choice, stime))
{
case BSC:
{ ' _
felose(memberfemp);
remove("mftemp 387N -
remm BESC; A
}
case ENTER:
{
Bo-rd:x(x,ymobe,x+33.y—mho'ne.2.?0PUPBKG);
ReserreHeader.EndTime hour= (((xtime{0}-0130)*10)+
stime{1]-0230);
ReserreHeader EndTime minutrs= (((xtime{310130)"1 )2
xtime{4}-0230)%
ReserreHeader EndTime secs= (((atime{6]-0230)410)+

stime{7]-0230);
if(R:mHcader.EndTm.hmmE:meHuder.Be;inTmhmu)
{

‘choice=6;bresk;
el
iRReserveHeader BadTime _minutes>ReserreHeader BeginTine minutex)
{
choice=dbreacs

cle

ZrrorDislogue(message{4];
choxe=5bresks

}

case SHFTAB:

{ )
Berdar(z,j4choice,1+33,y+<choice 2, FOFUPRKG)
choice=4;

ReserveHeader EndTime hour= ([(ime{07-0x20)*10+
1time{1]-0230);
ReserveHeader. EndTime minutes= ((atre{3]-0230)*10+
1time{4]-0x30);
ReserveHesder EndTime sees= ((x8mef]-0230) 101+
xtime(7)-0230)
~

iﬁRzmH:m.EnﬂmhoupB:mHeada&gﬁTzzhw)

{
choice=4;breaks;

ele

iﬂnamﬂeadz.ﬂnﬂ'mminumpnemﬂe&er,&g&frm.minum)

{
choiceod;break

ebe

BrreeDialogue(message(4Ds
choxe=5break;

ifiReserye Header Totalmember)
( .
InputString{0]="20%
petsudent=0; tomirudent=0;
}
switeh(
GetReserredd berfrmp,& deat.d& )
{
case ESC:
{
felose (memberitemp);
remore("mftemp. 5337
return ESC;
i
care TABKEY:

[
Reserveteader. Totalmember-oeatidest

choxen?;

Joreas



case SHFTAB:

- ( o _
ReserreHeader. Totalmember=netrmdent;
choice=5;

Joreas
}
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return ENTER;

}

case TABKEY:

{
quckﬁl!tbonx[O].l 4,iconx{0}H10,14,JCONORM);
Border(iconxz(0],14,conx{0}H10,14,1 ICONORIM);
PutCenterString(iconx(0],iconx{0H-10,14,meszage(0),

Joreais
case 7 ICONTEXT);
{ choice=8;

Bloekfill(iconz{0],14,iconx{OH10,14JCONACTIVE) joreaks

Border(izanx{0),14iconx[0H10,14,1 JCONACRIM) case SHFTAB:

PutCenterString(eonx(0},icenx (0} 0,14,message(0], { .

ICONTEXT); Blockfill(iconx(0],14,iconx(0H-10,14,JICONORM);
do Border(iconx{0],14,iconx(0H10,14,1 JICONORIM);

{ PutCeaterString (ieonz{0],conz{0HH1 0,14,mezage{0],
while(licbhit0); ICONTEXT); '
switch(getch Q) choice=6;

{ Joroa
‘ case BSC: }
{ } whik( choicei=68&ehoicei=88dchaice|=0 )
felose(memberfiemp); Joreaicy
remove(Cmtemp.$5$7); case 8¢
retumn ESC; ‘ {
} Bloekfillficona{1],14,conx {1+ 0.14ICONAGTIVEY:
case ENTER: Border(iconx(1],14,iconz{11+10,14,1 JCONACRRM);
{ ’ PutCenmeString(iconx{1 Jiconx(l B10,14,mexsage(1],
if(ReserreHe ader SubjectName(0] 8. ICONTEXT);
IReservaHeader Subjectd{0] do
it 1ReserveHeader. TeacherName{0] # | {
Rcmﬂuder.‘l‘otth:bu) while(ledbhit));
{ rwich(gechO)
sound(2000);delay(200)nasound(); {
choice=0breais case ESC:
} case ENTER:
Feek(ResarveHeaderFile,CurrentReserve *sizzof {
(BeserveHeadery+l 3L,SEEK_SET); felose(memberfempl);
forrite(&ReserreHeader sizeofBeserreteaden,], remareCmiEmp. S35 -
ReserveHeaderPile); return ESCY
- if{CurreatReserre==TatalReserre) TotalReserre++ 1
CurrentReseryes+l cxse TABKEY!
freek(memberfiemp,0L,SEEK_SET); {
Freek(Reserreld Pile, 0L SEEK_END); Blockfill(iconz{1),14,iconx{1H10,14,ICONORM);
for(i=Osi<netstudentsi+) Barder(iconz(1},14,iconx(11+10,14,1 ICONORIM);
{ PutCentrrString(icon1(1 },iconx{1 H-10,14,mensage(l],
dof ICONTEXT);
fread(&Raserre Member, siscof(Reserre Member),1, choice=0;
memberfrmp); Joreaks
} while(Reserre Member StudentId{0]==DELCODE) case SHFTAB:
Forrae(&Reserre Member, sixcof(ReserveMember), 1, {
ReserveldPike); Blockfill(iconx({1],14.iconx (1 H+10,1 4.ICONORM)
DU | Border(iconx(1},14,iconx{1 }+10,14,1 JCONORIM);
felose(memberfiemp); PutCenterString(iconx({1),iconx{1 H10,14,message(1 1
remore('mfemp.53$7); ICONTEXT):




i, N

it v 2 il Gl -

choice=7; -—
joreaic
}
} while( choce!=0&&choicei=7 );
Joreas

}
void DrawReserveDislogue(void)
{
char *mesage{]={
“sowrmiiuit,
e,

“IRTin,

ki 2 ksl

~nosdfrous,
“Tuiou-,
jvi’msinm'.
“ouflam®, .
~3¥minfinn-,
I
Blockfill(1 5,3,65,15,POPUPBKG);
Dimension(i3,3,83,15,4,RIMUPPER RIMLOWERY);
Shadow(l 5,3,65,15,4,8, POPUPSHA)
Bloexfill(28,4,52,4,BLUE);
Border(28,4,52,3,2,LIGHTBLUE);

dnd boband,

DisplayStrmg(31,4,mes3age(0), YELLOW,RED);
DisplayString (25,6, message(1, BLACK.RED);
DisplayString(22,7,mesrage(2), BLACK,RED);
DisplayString(1 8,8, messege(3],BLACK,RED);
DisplayString(21,9,menege(4LBLACK,RED);
DisplayString(20,10,mesage{5,BLACK.RED);
DisplayString(20,1 1, message(6},BLACK,RED);
DisplayString(19,12.mes3age{7).BLACK,RED);

A Dk b

D }

void mttoDay(imt d)

' {

. swich(d)

f (

! case OdnputString(0]=0;breaks

| case 1 suepy(laputSiring, AR ybreaks

x case 23tepy(laputString, TUTH Yibreaks

! case 3atrepy(lnputString,”§3A13 7);breaks
case datrepy(InputString, R U17);breaks

- case 5:wqyﬂnpum&'ﬂqﬁ'uui');bzenk:
case d:mwyanwms-'ﬁfﬁ'):bmk:

| ‘ care 7:mrepy (laputstring, Wi jbreals

}

int Daytomt(char *d})

{
iRstremp(d,"01in)==0) returm 13’
e ifstremp(d,-SUNT)a=0) retarn Z;

else if(stremp(d,"84MI7)==0) return 3t -

n-40

else {stremp(d, N17)==0) retum 4;

el ifsremp(d, NYWAUAT==0) retum 5
else iffstremp(d, ANT~)==0) retum &;

else iffstremp(d, 1MT")==0) retumn 7;

else return Q3
}
roid InitialReserve Header(void)
{

srepy(tame,” 1t )5

strepy(atime,” @ Tk
ReserveHeader.SubjectName{0]="x0"
ReserveHeader.SubjectId(0]="\x0";
ReserreHeader. TeacherName[0]="x0";
ReserveHeader.Day=0;
ReseryeHeader. Totaimember=01;
CuirentBeaserve=TotalRegerve; }
DrawfeserveDislogue();
]
int GetBeserreMember(FILE *memberfiemp,long *netytudentlong ¢
totalstudent)
{ .
char *mesage(]={ “dhdui,
“THTinAnA®,
"AaneY”,
~umdin”, .
“siminAnyt Tuauyzc®,
h
long mt currecaum=0,§;
ot y=12;
unjon inkey{
char chi2});
mtg
13
char delfacror=0;
char actire_stt=MAGENTA, deactive_at=BLUE;
Freek(memberfrmp, 0L, SEEK _SET);
if{*aetybadent)
{
do{
fread(&ReserreMember, size o {ReserveMember), | memberfemp);
} whike( ReserveMember Stideatld[0]==DELCODE )%
}
Dimension(39,,58,y,2, RIMLOWER,RIMUPPER);
DisplayChar(40,y,231.BLUE);
DisplayChar(40,y,232,LIGHTBLUE);

nrepy(Reserre Member . Subjectld, BeserreHeader. SubpectId);
forG?)
{

strepy(lnputString, Reserre Member. Studentld);

if{ InputStrmg{0]I="\x0' )

{



suilid
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deifactor=0;

forG)

[
iffcurrecnum)  DisplayChar(60,7,231, LIGHTBLUE);

else DisplayChar(60,,231,BLUE);

ifcurmecoum«*nentadent) DisplayChar(60,y.232,LIGHTBLUE)

cbe DisplayCher(60,7,222,BLUE);
b 30,7,POPUPBKG,BLUE);

DisplayR
strep y(nputString,Reserve Member Studeatld);
Blockfill(40,7,47,y,LIGHTGREEN);
DisplayString (40,7, InputString.active_ait,sctive_atty;

whike(i(c.i=bioriey (1))
iffe.ch{1 }==DELETE)
.
ci=bioskey(0)
ifcurrecnum==*netstudent)
{ sound(2000);delay@00)masound (s}
else
{
Reserre Member.StdentId[0]=DELCODE;
" *ncttudent-=lidelictorH
fieei(memberfiemp,(ong)(-1) *siseof{ReserreMember),

SEEK_CUR); .
free(&Reserve Mambersizaof(ReserveMember).1,
memberfiemp);
i=cnmrecnum-deifactor;
freak's rite 0 OL . ‘P.PK_CUR);
while(BeserreMember. Studentld(0}==DELCODE &:& i<*
totalstadenty
{
e
fread(&RaverveMember,sizof(ReverraMembes), 1,
membesfiemp);
}
ifi>=*otalsmdent
N t
ReserveMember.Stadentld{0}='a0'break;
}
}
)
el .
1 R
Blockfill40,y,47,7.POPUPBKG);

DisplayString(40,y.InputString, active _att,active _att);
bresic
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ificumrecnum).  DisplayChiar(60,7,231, LIGHTBLUE)
elte DisplayChar(60,y:231,BLUE;, - -
)
if{currecaumc« *netstudent)  DisplayChar(60,y,232,LIGHTELUE);

ele DisplayChar(60,y,232,BLUE);
30,y,POPUPBKG,BLUE);

DisplayR:
Bloekfill(40,y,50,y,POPUPBKG);
DisplayString(40,7,InputString,active_att,active_att);
}
Language=ENG;
switch( GetThaiString(40,y,9,12,active_att, POPUPBKG) )
l ® ‘
cage ESC: retumn ESC;
case ENTER:
{
ifstriea(tnpuString)<€)
{ ,
ErrorDialogue{message[4];breaks

clwe

strepy(Reverye Member Studeatld InputString);

iffcurrecnum==*nectudent)

free] berftemp,0L,SEEK_CUR):

frerite(&Reserre Member, sizeof(Reserve Memben), 1,

Bererve Member.StudentId{01="x0"

*aetstudent+=1; “totalstudent+=1;
elre

fscei(memberfemp,(long)(-1) "sizeof{ReserreMember),
SEEX_CURY:
‘ Frite(&Reservebimber,siscof(ReserreMambes), 1,
memberfrmp); v ’
fseek(enemberfianp,0L.SEEK_CURY; -
i=currecnum-+1;
[
e
fread(&ReserveMember,sizeaf{RererreMemben),1,
memberfiemp); ’
} while(ReserreMember Stadentld[0]==DELCODE && i
<*otalstmdenty;
ifliom *totalstadent) Reserve Member. Studentld[0}= a0’

cam UP:
L
 ieurrecaum)
{
iftstren doputstring)==
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strepy(Re serreMember Studentd InputString);
iﬂ:umecnum='n.ctxmdmt)
{
freei(memberftenp, 0L.SEEK_CUR); )
‘nesmdanta]; Yoaisudenti=l
)]
eloe  fSeek(memberfempi(long)(-1)*sizeof
(ReserreMember),SEEK_CUR);

farrite(&Reserre Member, sizso {Raserve Member),1,

. memberflamp);

freek(memberfiemp, (Iong)(-1) *sizeo f{Reserve Membes),
SEEK_CUR)

freei{memberfiemp, (long)(-1) *sizeo {Resere Member),
SEEK_CURYX

fread(&ReserveMember, sizeofReserme Member), 1,
semberfiemp);

iff ReserveMember Studentld(0] == DELCODE )

freeimemberftemp, (loag)(-1) *siseof(Beserre Member),

. SEEX_CUR);

| whil(ReserreMember Studentld[0)==DELCODE);
el

) :cu?dczcm::hyaw)mmmdo:w:a:
}
Joreaks
case DOWN:
{
iffcurecaum+l == *netytudent)
[ .
curecnum=*netstudent;
ReserveMember Studeatld[0]="\x0"breaks
}
eke iffcurecnem+ < *netstndeat)
{
iflstrea(InputString)==6)
{
strepy (Re serreMember Studentld, InputString);
freek(memberfiemp, (long)(-1)*sizcaf{ReserreMember),
SEEK_CUR);
- ferie (&ReserreMember, sizeof(Reserre Memben), 1,

H+; if{>=*totalstudent) breaks

fread(&ReserveMember, sizeof(Reserre Member), 1,
’

memberfierp);
} whike(ReserreMember Stidentld[0]==DELCODE);
if{i>=*totaistudent) ReserveMember. StudentId{0]="20;
}
ele
{
sound(2000);delay 2O0)moround Oz
breskg
} &
Joreais
case TABKEY:

DisplayRecordnumbx(0,30,y,POPUPBKG,BLUE);
if(*petstudent)
{

perfiemp,oL SEEK_SET);
do
{
fread(&RaserreMember sizzof(Reserve Member), 1,
m);
} while( ReserreMember Studeatid[0)==DELCODE %

strepy (lnpatString, &
Blockfill(40,y,30,7,POPUPBKG);
Di.lpla7sn'i13(40.1.Inpu&-;ng,d:acﬁve_an.dcanﬁve_m);‘
}
! return TABKEY:
’.
case SHFTAB:
{
DisplayReccrdnumber(0,30,y,POPUPBKG,BLUE);
if{*aetrmdent)
{

Feek{memberfirmp, 0L, SEEK _SET);

TeMember. Sudeatld); |

do
{
Fead(&ReserreMember, sizzof{Reserre Member), 1,
memberfteap);
} while{ ReserveMember StudentIA[0]==DELCODE );
strepy(TnputString, Reserve Member. St deatld);
Blockfil(40,y,50,y,PFOPUPBKG);
Di‘physu'ing(w.ylnpu&ng.dea‘:!'iu_nuuin_m
1
return SHFTAB;

}

void getenrparh(void)

f
strepy(CuneatPah, XN);
CurrentPam({0] = ‘A’ + getdisx(;
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_ gercurdir(0, CurrentPath+3); {
)] o closegraph(); ex(0);
void OpeaDatafile(yoid) . }
{ ’ }
char header{9}
mt option=0; A - rrepy(header,"reseryel™);
getcurpath (s strepy(rsv_std file, CurrentPathyy
strepy(std _datfile, CurrentPath); streat(ray _std file,\eserre.sd™);
stroat(std _datfle,\studeatstd"); while( Openfile(3,&TotalReserveStudeat)==FAIL)
stepy(header,”studfin); { ~
while( Open fle(l,&TotalRecord)==FAIL) optica=2;
{ GetPathandFile(&cption);
option=0; . stepy(rey_std file, JnputString);
GetPathandPik(&option); ifoption==0);
strepy(std _daefile.InputString); ) else iffoption==1)
ifloption==0); - {
elre iRoption==1) ’ " strepy(rry_tdfile, CurrentPath);
{ sweat(rsy _stdfile, \ererve std™);
strepy(std _daifile, CurrentPath); if{ Creatfile (&ReserveldFikersy_stdfile header)==PASS ) breakg
streat(std _datfile,“\studenat.std"); else
it Creatﬁh‘&SmdmddFih,;ﬁ_datﬁh.h:ndu):PAS's ) breaks {
else closegraph(y; exa(0x
{ - 1
closepraph(; ex(0) ’ : ' } y
1 A else
} {
else ) - closegraph(Q; exin(0);
{ 1
closegraph(); ex(0); ' i
) }
1 ’ int Creatfile(FILE #*fpir.char *finame cher *Textheader)
{
strepy(header, “reserveH); unsigned long int number=0L;
strepy(aav_headfie CurrentPath); char teamess="Timurinaf1dINAToysld:
streat(rsy _head file, " \eserre.dat™); if{ (*fptr=fopea(fnzme,"wb+))==NULL )
whike( Openfile(Z, &TotlReserre)==FAIL) {
{ BErrorDinlogue (ermmmess);
option=1: retem FAIL:
GetPathzndFile(&option); ’ }A
mepy(r3v_beadfile InputString): Forrite((char *fTextheader,siszoflchan),9,*fptr);
iffoption==0); ’ Farite((char )&number,sizeof{aumber),1,*fptr)s
elee if{optionsal) return PASS;
{ . }
mepy(rsy_headfile, QureatPath); ) f 111 cesnaan
steat(rsy_beadfile, Veerervedst?); ol This procedure is ‘ easy
iff Creatfik(&ReserreHeaderFie sy _headfike header)=aPASS ) fe*¢  Open file and Check whether there is a damabase fie.  ***f
breaks I . . '
ele int Cpenfile(int mode,unsigned loug int *Nrecord)
{ {
s- .. closegraph(); ex2(0) char Textheader{S];
} char header{S}
’ char senrmug="Tr 12 114 I dday e

elwe ; ) swich(mode)
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case 1 -

l
strepy(header, “stad file");
if{ (SmdentIdPlle=fopen(std _datfile, rb+7))==NULL ) retum FAIL;
fread({char *JTeatheader,sizeof{cher),9,ShidentldPile);

if{.stremp(Textheader,header)!=0 )
{
ErcrDialogue(enmsg);
Klose(StdentIdFile);
return PAIL;
}
Fead({cher ©Nrecord,sizeof{unsigned long it),1,5tud=atldFik);
Joreaks
case 2;
{
suepy(beader,“eserreHY);
i (xgmﬂmapu:-fcpen(m_neuﬁ.h.'me:-))--nuLL )
retumm PAILS
fread({char $Textheader,sireof{char),9,ReserreHeaderPik);
if{ stremp(Teztheader,header)!=0 )
( .
ErrorDislogue(esrmusg);
fah:(ﬂ:mﬂend_u?ih):
remm FAIL;
b
fread({char *)Nrecord,sizof(unsigned long
int),1,ReserveHeaderPie);
Joreals
case 3:
{
strepy(Reader,"maeryel’);
iff (BeserveldFle=fopen(rsv_stdfile, rb+"))==NULL ) retum
PAIL
frmadileh o 4
il stremp(Textheader,header)l=0 ) -
{
ErrorDialogue(errmsg);
folose(BeserreldFik);
retem PATL;
}
freed((char "\Nrecord, sizzof{unsigned long it),1,Reserveld Pile);
Joreaks
)
return PASS;
I
/*** mode use for detertnine below this asey

Fchar),9,BorerveldFilo);

/%** mode=0 filenzmea“student std™ vaey
[%°* modea| fiknames"reserredat” . 4%%/

/*** mode=2 flenzmenreserred®  tey

/*** on return valie mode use for determine ¢/

1°** mode=0 creat new file had/

[eee mode:l_izzné' p:ﬁ: Tuccess - '"f

_/*** mode=2 csnezl ’ seey
10id GetPathandFile(int *made)
{
char *coomsg3]={  “Joudoidding,
~wfalny-,
~umidine,
i
cher *message(3)=( "m_mﬂnuﬂo“ﬂfuﬁu'ﬁuqninim'.
mufoudeMitifudoyamivoaam-,
e ednindmn luamoesr,
IH .
char errmag{50};
char *pname;
mt choice=0;
int 2(}=(18,34,30};
int attf]= | LIGHTGREEN,GREEN,BLUE,YELLOW,RED,BLUE};
char far *gpf_buf;
8pf_bufa(char far Mfarcalloc(36288L,sise0f{char));
if1gpf_buf)
{
closegraph0;
princfC"Alloc error in GetPamandFik function™);
exit(0); .
} .
Getvideo(14,6,67.12,5pf_bui);
Bloc.ﬂ'ﬂi(liﬂ.ds.ll.POPUPBKG):
Dizrasion(15,7,65,11,3 RIMUPPER RIMLOWER);
Shadow(l 5,7,65,11,3,8,POFUPSHA)
reitch(*mode)
{
case Otrepy(ermg, linulnEgIudoyn mdent fieybreaks
case 1 3tepy(ermmsg. T nulNAgIUdoYR reserre headerybreaks
case 2:my(m5.‘1ﬁﬂu1i§:‘m'ﬁuqa reserre member™);breaks
; . )
PutCenterString(15,63,

Far{ehoi Teh oy

{
Blockfill(x(choie],10,x{choie +12,10,a1{0]);
Shadow(x{choix),10,x(choice +12,10,1,5 ICONSHA);
Border(z[choice,10,2[choie H12,10,1,a1{1 ]
PutCenterString(x(choice ). x{choice +12,10,iconmsg{choe }, an{2 );
I
choie=0;
Blockfill(z[choice ,10,2{choice }+12,10,at{3 ]
Shadow(z{choice],10,1(choxr=e}+12,10,1,5,JCONSHA);
Border(x(choice],10,x{choice +12,10,1,.a2(4]);
PutCenterString(z[choice),x({chore 112,10,iconmsg{choice La{S ];
forG)
{
while(lkbh#0);
swich(gech(Q)
{
care TABKEY:
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Bleckfill(z[choicz],10,2{choice H12,10,an{0]);
Shadow(x[choice],10,1{choice H12,10,1,5 ICCNSHA);
Border(x[choice],10,x(choica H+12,10,1,28(1 ;
PutCenterString(z(choice], 1{choice H12,10,iconmisg(choice |, att

choice++;

ifichoice>2) choicesl;

Blockfill(z [choice],10,z{choice 12,1 0,at3]);
Shadew(x(chor=],10,x(choice }+12,10,1,5, ICONSHA);
Border(a{chore],10,2[choice +12,10,1,at{4];

PutCenterString (2 (choice],x(choice H12,1 0,iconmsg(choice |, att

iffgelch(==SHFTAB)

{
Blockfill(x[choice],10,1(choice 12,10,a{0];
Shadow(x[choice],10,z(choice F+12,10,1,5, JCONSHA);
Border(z{choice],10.x{choice H2,10,1,a0{1 ;

" PurCsnmrswing(x(chokes] r{choise 2,10, ionmsg{choice],

an(2D;

choice-<;

iffchoice <0) choice=2;

Bloekfill(z [ehoxce],i 0,x [choice F12,10,at{3]:
Shadow(z[choiee),10,x{choice 1+12,10,1 ,5.ICONS;HA);
Border(x[choice}, 10,2 (choice H12,10,1,at4]);
PutCenterString(z{choice |,x[choice 412,10, iconmig(choice ],

*mode=2;Putvideo(14,6,67,12,3pf_buf);
farfree(gpt_btuf);
refirn;

Block#ill(15,7,65,11,POPUPBKG);
Blockfill(27,10,53,10,CYAN);
Shadow(27,10,53,10.2,5,ICONSHAY;
Dimeasion(27,10,53,10,2,LIGHTCYAN,LIGHTBLUE);
PutCenterString(27,53,10, Eater ANA-Exc UMIAN",

YELLOW):

PutC ng(15,65,7

Blocicfili(l 8,8,62,8, WHITE);
DisplayString(1 8,8, Path: *,GREEN,GREENY;

age[*mode],RED);

f-45

GetBagString(24,8,127,38, MAGENTA, WHITE);, - -
i InputString(0] 1= \x0" -
{
*mode=0;Putrideo(14,6,67,12,3pf_buf);
farfiee(gpf_buf;
retum;

else

Bloekfill(15,7,65,11,POPUPBKG);

Din'm.li:n(l 5,7,65,11 J,RIMUi’PER,RIMLOWER):
Shadow(15,7,65,11,3,8,POPUPSHA);
PutCenterStrmg(13,65,8,errmsg, RED);

Forlah

oice=0;choice <3ichoice++)

{
Blockfill(x{choice),10,x(choica}+12,1 0,001
Shadow(z(choice],1 0,x[choice 12,1 0,1,5 ICONSHA)

Border(z(choice],10,x[choice H12,10,1,att{1];
PutCenterString(x[choice ], x(choice H12,10,iconmsg
lehoice], - anf2D;
g
choice=0;
Bloekfill(z{choice],10,1(choice H+12,10,20{3]);
Shaduw(x[c:bn‘xx].l O,x(choice 1+12,10,1,5 ICONSHA)
Border(z(choice),10,1{choice H12,10,1,an{4];
PutCenterString(z(choice ),z (choice H12,10,iconmsg
(choice],art 5D
Joreais

case 1:

*mode=1;Putridec(14,6,67,12,3pf_tuf);
farfres(gpf_bu);
retirm;

care 2:

*mode=2;Putvidec(14,5,67,12.5pf_buf);
farfree(gpf_tuf);

return;

void mterrupt comiQ

{

.CormBuf{ CommDataPos—+ ] = inporth( CommAddr );
if ( CommDataPos == CommBufSise ) -

| CommDuapor=0;
qutpart( 020 , BOL %
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}
void interrupt com2()
{
CommBuf] CommDataPos++ | = mportb( CommAddr );
if ( CommDutaPos == CommbBufSize )
Commatafos = 03
cutporth( 0120 , EOL);
]
int Ini#tSerialComm(int comno,mnt bandrate,int databit,int stopbit,nt parity)
{
char low_divisorhigh dirtrorcomm_spec;
if ( istalled )
retum( E_INSTALLED )%
if { commo 1= COMI && commo = COM2 )
return{ E_COMN );
if ( baudrxie < B1200 A baudraie > B19200)

retum( E_BAUD );
if ( databit |= D7 &b databit |= D8 )
return( E_DATARIT );
if ( stopbit 1= S1 &&k stopdit 1= 82.)
return( E_STOPRIT );
if(parix7<PN0NB!pziry>PEV_Bi=)
return( E_PARITY );
switch( commo )
{
case COMI : CommAddr = COMIPORT: treag
¢are COM : CommA ddr = COMZPORT; breaks
}
CommBuf = (char *) mailoc(CommBufSise);
if { CommBaf == NULL )
retumn( BE_MEMORY );
low_dirisor = band{baudrate);
high_divoor= &
comm_spec = Data{databit] | rop{stopoit] | pari{parity s
outportb{ CommAddr + LCR , comm_spee | 0280 );
Acutpenb( CommAddr + DLL , Lr_diviter %
ourporit{ CommAddr + DLH , high_diviser )5
outportb( CommAddr + LCR , comm_spec & 0x7F );
outportt{ CommAddr + IER, | ); /* cnable int : Rx Ready ¢/
gutporth{ CommAddr + MCR , 010B ¥ f* OUTZ(3),KTS(1) *f
inportb{ CommAddr + LSR );
importh( CommAddr + MSR %
_ inportb( CommAddr + IR )
rwitch( camno )
{
case COMI : oMl = getyect{ COMIINT );
setvect{ COMIINT , coml );
cutport( IMR , mportb(IMR) & (~IRQ4FLAC) X
breoic ’
case COM2 ¢

old? = getrect{ COMZINT );
setrect{ COM2INT , com2 )%
outports( IMR . mportb(IMR) & (~IRQ3FLAG) )
breaks
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}
mralied = comac;
return( PASS );
} :
void QuitSerialComm(yaid)
{
if (! instalied )
retum;
switch( installed )
{
case COM1 ¢ setvect{ COMIINT, cldt )
cutports( IMR , inportb(IMR) | IRQAFLAG X
bresks
setrect{ COMIINT , old2 );
cutportt( IMR , Inporth(IMR) | IRQ3FLAG );
reake .

care COM2 :

}

free(CommBat);
)
void ResetBuffer(roid)
{

CommDataPos=0;
(char *)C Buf,0,C BufSize);
} .
int xmitfch)  /* tranmmit a character via serial port ¢/
unsigoed cher chy
{
mti

for ( i=0; iSTKCOUNT i+)
if ( inpontb( CommnAddr + LSR ) & 0120 ) /* THR empry? *f
{
outporth( CommAddr , eh );
retarn( PASS );
.
retum(PALLR
)]
v0id man(roid)
{
Initialize (s
MeauManage(;
ExitProgram(}
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;e MAIN FROGRAM .
;. DEVELOP BY SUNG .
A START 20/7/%4 .
;. END  3177/%4 -

H R2 :LOCAL COUNTER
H R3 :GOBAL VAR
CPU  "SOARTEL®
HOF °“BINS" -
ORG OOH
DBUF: EQU 38 ;DISPLAY BUFFER
DADDR: EQU 32 ;ADDRESS OF
BUFFER OUTPUT DISPLAY
DADDR:EQU 36
BUFFER STUDENT ID
PDP: EQU OFBH
PBAR: BQU OFDH
PISDN: EQU  OFEH
SEI. RBO
ORL P24#0FBH
CALL INITLCD JNTTIAL LCD
MP MAN
ORG 0OTH
MP ' TIMB
MAN: MOV  RO#22
MOV  GROSOOH
| CALL DEPAGE
: CALL BARC
CALL CHXON
JBO TEST1
MOY ROSDADDR
MOV QROSOCSH
CALL DGPLY
MP MAN
TEST1: CALL OPEN
MP MAN

/ADDRESS OF FIRST

PORT DIPSWITCH
PORT BARCOAD

;l-..l. PAGB BDN ) aseswe

h
ORG 200H

CHKON: MOY RO#DADDR
MOY @ROISAH

CAlL, DISPACE
MOY RISPDP
MOYX AgR1
RET
CHKEND: MOV ROSPDP
MOVX AGRO
RBT
Rastadd PACETABLE { habanad -
0RG 0H
b B . 00
o - . 14
CFB  * * 2
DFB * . ac - T Tt
pFR ¢ LOOOU‘TC.OWLBTB ° >
DFB  *Corcguter Secvice 1 0° - =4

o
3

" Youcan bam PC on * R ]

DFB  “in 3 mimiee laft * Bc
DFB -~ “Tum ca PC again. ° A0
DFB  “You rauwt wait 15 sec” B4
DFB  ° Youcmtuwen * C8
DFS  “this tizw. OETOUT foie
jsvneca PAGETABLE 2 ssaves
ORG <400H .
DFS ‘Fot, keet your ® 00
DFB  ‘“crx to mxd baroca® 4

& DFB ° CHECKERRORFNDI* 28

DFB  * imert caxdagsin ac
DFB  “Shxlerst Kentity No~ 20
DFB *YOURRBQUESTISBN® 64
DFB  *ACTIVEFLEASE WAIT" ;78

DFB  *Tiow is ronning out® 8C
DFB  ‘in 10 mximise left * A0
DFB  “Waming| plasss save’ B4
DFB  ‘“dxtain your diskaw"” Ko

DFE * FINAL COUNTDOWN * DC
LINEP: MOV R3#20  S5T COUNTER
FOR 20 CHARACTER DIFLAY

MOY RO#DADDR
LINEP1: MOV A.@RO

MOVP A.@A

CALL WRBYTE

MOV  A#30H

CALL DELAY

NC @RO

DINZ RILINEP

RET

jasnscsnese PAGB TME ceseses

ORG S00H
(***TIMER INTERRUPT SERVICE ROUTINE
TIME: SEL, RB1

MOY BREA

MOV A#C6H

MOV © TA

MOY RO#IS
;17100 SECOND ADDRESS

MOV  R1#34 SECOND ADDRESY

MOV  AQRO

DEC A
:DECREASE 1/100 SECOND

MOY gRoa

INZ  TMER

MOY  QROMSH
3BT | SECOND ACGAN

MOV A@R!

DEC A
{DECREIE | SECOND

MOY RTA

ORL ASOFOH

XRL  AMOFFH

INZ TIMEL

MOV AR?

ADD  AMOFPAH

MOV R7A
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TMEL: MOV ART
MOY @QRIA
AL AP
NZ TME2
MOY @R1ISSH
MOV  RO#$33
MDNUTE ADDRESS
MOV  A@RO
DEC A
:DECRESE 1 MINUTE
MOV  GROA
XXL ANFFH
NZ TIME2
MOY  @ROMOFFH
TMEZ: MOV ARG
L. RBO
RETR
{***="PROGRAM NITIAL SET TIMER
(***NTERRUPT WAIT { SEC
WAITS: MOV RO#3S SETFOR |
SECOND
MOY QROS64H
MOY A7
MOY TA
IN TONM
SIRT T
RET
;#eo* DELAY STRROUTINE *o=*®
DELAY: MOY R2#0CH
‘A3 EQU 2MS
DE2: DINZ R2DBE2
DEC A
NZ DELAY
RET
1 ****MAKE TIME TO DSPLAY BUFFER
OUTD: MOV RO#13
;ADDRESS OF FIRST CHARACTER
MOV R133
ADDRESS OF MN-
MOV -R2402H
OUTDIL: MOY A.GR1
MOY RTA
SWAr A
ANL AMFB
ADD ASWH
MOY @ROA
NC B
MOV ART
ANL  AJOFH
ADD ASWH
MOY @ROA
NC B0
MOV @ROSIAH
FORASCI®:*
NC RO
NC R1
DNZ R200TDt
DBC RO
MOV QROSZH
RET
WATIOMMOY 0,013

[3V]

JNITIAL TMER FOR WAIT 10 MIN.-
MOY  @RO#OSH
NC RO
MOV  @RO#SIH
CALL WAITS
MOY O
{CHECX POWER OFF BEFORE TIME OUT
MOV  Q@ROS00
IMP  WAIT
WAITIM: MOV R0,#33
;INITIAL TIMER FOR WAIT 3 MIN
MOV  @ROJOIH
NC RO ;35T FOR 60 SBCOND
MOV @ROJO0H

~

CALL WAITS

MOV BOs44
[CHECK POWER ON REFORE TIMB OUT

MOV  GROJO1
WAIT: MOV ROPDADDR

MOV §RO#00  ;WORD FROM TABLE
CLRLCD
BANK
oum
BUFDIS
WAITI: MOV AJOCH
EPULSS
OV AMOSH
EPULIE
out

EEEE

&k

EEE

BUFD1
MOV  Rlp4
JFOR CHECK FEEDBACK POWER
MOV  AQR!
JB0 WAIT2
MOV  AWOIBH
CHECX POWER OFF
OUTL. P2A
N APR2
ANL A #40H
INZ WAIT3
IMP  WAIT4
WAI2: MOY AMOTBH
{CHECK POWER ON
OUTL P2A
N AR
JBS WAITA
WAITY: MOY RO#33
MOV AQRO
XRL A SOFFH
INZ WAITI
sTOP Tﬂﬂ'
MOY  AMOOH
/TIME RUNNING OUT
RET
WAIT4: STOP TCNT
MOV  A#OFFH
/TURN OFF REFORE END
- RET -
;**== PROORAM FOR WAIT 1S SBCOND BEFORE

*QFEN PC AGAIN.

WAT1S3: MOV RO.033



s apsstiotbamn bt Gonl dkdng )

i

i
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Py

o

SETMINUTE=Q MN

MOV  @RO00

INC RO

MOV 9ROMSH
;SBT SBCOND = LS SEC
CALL WAIS
CALL BANK
CALL OUTD
MOV ROSDADDR
MOY @ROSOH
CALL
CALL

BUFDL
RO
AgRo
XRL A0H
INZ Wisst
sTOP

jomee PAGE DISFLAY oo

ORG ¢00H
; eeews INITHAL LCD DISPLAY *eesese
H Pl.O—PlJ-: EIN D&-DT (DATA READ/WRITE LCD)
;P14 :FNRS (REGETER SELECTION) ’
;P15 (FINR/W  (READ/WRITE)
P16 PINE  (ENABRLE SIONALPULSE)

: EVENT
NITLCDMOY  AMCFBH
OUTL P2A
MOV AN2H
:JETS TO 4 BIT OFERATION
CALL EPULSE
‘ENABLE SXINAL PLUSE (WRITE)
MOV AS0SH
SWAIT MORE THAN 4.1 MS
MOV Ajo2d FUNCTION SET 28
CALL EPULSB DLe04 BIT, N=l 2
LINE f=0 5*7 DOT
MOV ACIH '
CAlL EPULSB
MOV A#0OH
;DISPLAY ON-GFF CONTRCOL
CALL ErFULI2 D=1 ON,C~0
m GFF.B~) BLINK OFF
MOV ASO0CH
CALL EFULSR
MOY ASOOH ENTRY MODE SBET
CALL EPULSB /D=1
NCREMENT, S0 RIGHT
MOY  AS0SH
CALL EPUISE
CALL QILD CLEAR DIPLAY
RET
; **®*= CLEAR DOFLAY oosee

V-3

CLELCD:MOY  A#00H
CALL EFULSE
MOV AgOlH
CALL EPULSE
MOV  AJO3H
CALL DELAY
RET
; **9%< WRITE DATA BYTE TO LCD ***e*
WRBTTE:MOV RTA
SWAP A
ANL  AgoFH
ORL As50H
CALL EPULSE
MOV AR?
ANL  ASOFR
ORL A#S0H
CALL EPULSE
RET
; »e=e* GENERRATE ENABLE PLUSE & SENT
; »=== DATA CR INSTRUSTION
EPULSB:ORL AMOH
OUTL P1A
MOV  R2ZJOFFH
IFl: DAZ R2ERt
ANL  AJOBFH
OUTL PIA
RET
;#+++POR DANK DISPLAY RAM 1 LINS
BANK: MOV R2408H '
MOV  204DBUF
BANK1: NOV  @R0420H
NC R0
DINZ R2BANK}
RET
DLPLY: CALL CLRLCD
CALL LNE
MOV  AJOCH
CALL EPULSE
MOV  AS00R
CALL EPULSE
CALL LINB
D31 MOV Rz
DI2: MOY A$00H

CALL DELAY

DINZ RADI2

RET
LINE: MOV 23420 SET COUNTER
PFOR 20 CHARACTER DISFLAY

MOY E0JDADDR
LINEL: MOV A@R0
MOVPS A @A
CALL WRSTTE
MOY  ASMR
CALL DELAY
NC gm0
DMZ ROLWNEL
RET
BUFDIS:MOY  ROSDADDR
MOV @R0,00DCH
CALL LONEP
BUFDL: MOV AMCH
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CALL EPULSE
MOV AgosH
CALL EPULSB
BUFD2: MOV R3408H
MOV ROJDBUF
BUFD3; MOV A @Ro
CALL WRBYTE
NC RO
RINZ R3,BUFD3
RET
DISPAGE:CALL CLRLCD
CALL LINEP
MOV AgOCH
CALL EFULSE
MOV AMOOH
CALL EPULSE

. MP DEI

jensssces PACE USER sssace

ORO  T00H
* PROGRAM FOR USER INTERFACE **+**
OPEN: MOV RO#DADDR

MOV ' @ROMTEH

CALL DISPLY

CALL WAMM

Z cos

CALL CLRLCD

MOV  A#TBH

OUTL, P2A

MOV RO#DADDR

MOV @ROSS4H

CALL LINE
OPEN1: CALL CHKEND JCHECK TIMB
out

Z EIT JASK FOR TIME OUT

MOV A#IBH  CHECK YOU HAVE
TURN PCORF
OUTL P24
. N AR
JF CLOSE WILL WAIT 15 SEC BEFORE OPEN
/B OPEN!  BITFEEDBACK
M ormne
OPEN2: MOV  AJOFBH
OUTL P2A
MOV  ROSDADDR
MOV @QROSOAOH
CALL DISPLY
CALL WATISS
‘™MP OPEN
EXI: MOV ROJDADDR
MOV  @ROJOICH
CALL DIWPAGE
CALL DISPACBE
CALL WAITIOM
CLOSE: MOV RO SDADDR
MOV  QROMOMH
CALL CLRLCD
CALL LNE
MOV A SOFBH

U4

OUTL P24
MP DB
je=++* PROORAM FOR BARCODS INTERFACE
BARC: MOV  AJOFBH
OUTL P24
MOV R2408H  FOR CLEAR
STUDENT ID BUFFER = FFH
MOV  RO#IDADDR
BARCI: MOV GROMOFFH
NC RO .
DINZ R2BARCI
RARCZ: ORL FP2406H  SETROT &
STORES
N APZ  CHECK STORBE-LOW
Bl BARCZ
ANL P240FBH SSTRDY=0
ORL P242H  SET STORAGM!
MOV RisPBAR
MOVX AgR1
{CHECK START BYTR = FFH
XEL  AJOFFH
MNZ BARCZ
MOV  ROSIDADDR
BARCH: ORL 72406R  SETRDY &
STOREE : :
N AR 3 ITORRE - LOW
Bl BARC3
ANL P2#0FBR  SETRDY0.
CRL - P2)02H  :SBT STORBEel
MOV  RIPBAR
MOVX A@RI
MOV  @ROA
Ne RO
XRL AMFOH
CHECX STOP BYTE = FOH
NZ BARCH
; ** CHECK STUDENT ID NUMBER IS OVER 9
MOV  ROAIDADDR
MOV  R2JOBH
BARCA: MOV A,RO
ADD  AgOFeH
MNC BARCS
; *** FOR DISFLAY ERROR MAJSAGR *4*ses
MOV  ROSDADDR
MOV  @RO#Z3H
CALL DRPAGE
BMP BARC
{****MAKE STUDENT ID TO ACST NUMBER
BARCS: MOV A#30H
MAKE ACTI NUMBER
ADD AgRO
MOV GROA
e R0
DINZ R2,3ARCA
;+**IHOW JTUDENT ID NUMBER *
CALL CLRLCD
MOV ROSDADOR

MOV @RO#SOH
CALL LINEP
MOV A#0CH
CALL EPULIE



adlk

e e Mt en e

ST MOV
CALL
MOV

A PO6H
EPULSE
R3908H
MOV  ROSDADDR
MOV  RISDBUR
BARCT: MOV A QRO
MOV  @RIA
NC RO
NC R
DINZ R3,BARCT
CALL BUFDI
MOV  R3408H
BARCS: CLR A
CALL DELAY
DINZ R3.BARCY
®ET

PROCRAM FOR LINK MCI4S425>PICI 6CS5<8749

ON SLAYE BOARD
DEVELOPE BY IAKSIT SUKAPIBAN
ELECTRONICS ENGINEER 4TH KMITL
Y 1.0 _OPYRIGHT 1998

™ EQU o
CARRY EQU O
NT EQU 0
W EQU o0
SAME EQU 1
BCLK EQU 1
ENDR EQU 1
vD BQU " 2
z EQU 2
ENL EQU 3
STATUS EQU 3
ENDS EQU 3
PORTA EQU 5
ey EQU S
PORTB EQU 6
RELAY EQU 6
PORTC EQU 7
RX EQU 7
D EQU 3

COMBYT BEQU .13

FBDATAR EQU .11
FBDATAS BQU 24

[o5-3. 4
MOVLW 2 ;SBT A1 TO P PORT
RE PORTA B
MovLiw OFH : SET BO123 P B6T OF
=R PORTB
CLRP D ' e e
MOVLW 1 . SBT ID NUMBER OF TERMINAL
MCOVWF - o JJAYEINFS
agRr CBIT ORI d °

4.5

CHKEN1

BTFSS

]
;CHECXID IF CORRECT SET CHECXBIT,0

CHKID

BCF
MOVE
XORWF
BTFIC
RETLW
BSF
RETLW

CHECXSBITO
J2W
W
STATUSZ
0
CHECKBIT0
0

; CHECK COMMAND=0OH [FYES DO NOTHING & SET CHECXSIT,3

COMOO

BCF
MOVLW
XORWF
BIFSS
RETLW
BSE
BETLW

CHECKBIT.3
OOH
COMBYT,W
STATU3Z
0
CHECKBIT
0 . .

; RECIEVE DATA FROM 8749 11 BYIE

TENRCY

AW

: )
BTFSS
GoTo
MOVF
MOVYWFR
NCP
DECPSZ
goTo
MOVLW
™3
RETLW

PORTAENDS
PORTAENDR
TENRCY
PORTCW
[}
43AME
CBYTIAME
TENRCY
3 ; SET PORTA3 1P AQ12 O
POR.A ’
o

; SEND DATA TO SLAVE 13 BYTB FRID-IDST-COMMAND-CHKS-R0 F11-F23
SNDSLAYE  BSF )

ONTIME

PORTBRELAY

MOVLW 213
MOYWFP 27

DECFSZ 2T3AME
QgTo ONTIME
MOYLW CSND
MOYWF CBYT
MOYLWY COUNT
MOYWF [od:1¢9
MOvVLW FBDATAR -
MOVWP 4
MOYLW OFFH
MOYWF A1 : FFH START
MOVE EA-4
MOVWF 2 : IDMACHINE
CALL CHKENS

BTFSS PORTBBCLK
goTo TBCLK
BTFsS 090 CHK ISTBYTE=O OR |



s

4l

aoTO BITLOW
BSF PORTBRX
LATER RRF 0.3AME
DECFSZ CBIT.SAME
CALL CHXENS
goTO TBCLK
NG 43ANMB
CALL CHKENL
DBCFSZ CBYTSAME
aoTO TBCLK
BCF PORTBRELAY : OFF RELAY
RETLW 0
BITLOW BCF PORTBRX
GoTO LATER
RECIEYE DATA S BYTEFROM SLAVE F24-723
RECIEVE MOYLW COUNT
MOVWR o:1¢9
MOYLW CrRCY iSBYTB
MOYWF CBYT
MOYLW FBDATAS 1 F24
MOYWF 4
EN1 CALL CHKEN1
TBAX2 BTF33 PORTBBCLK
alogye] TBAX2
BTFSS PORTRTX
goTo BITLO
BSP 90 . '
LATER2 RLP 0.SAMB
DECFsZ CBITSAME
goTO TBCLX2
NCF 4m
DECFsZ CBYT,SAME
gQTO EN1
RETLW [+]
BITLO BCF 00
gQTO LATER2

SEND DATA TO 8749 3 BYTB FRCOMMAND.R}

TENRS

SEND

BSF
BTFSS
goTo
RETLW

CQRW

MOVLW

MOVF
MOYWF

MOVF
MOVWR
CALL
MOVLW
MOYWF
MOVLW
RO
BETLW

PORTA ENDR
PORTA ENDS
TENRS

0

PORTC

26 ; COMMAND BYTE

PORTA
[}

; SETPORT Al LP 023 QP

; CHECK 3UM BEFORE SEND TO MASTER

CHKSUM

TTMOYLW

MOYWF

MOYLW
MOVWR
MOYLW
MOVWF
MOYF
ADDWF
MOYWF
DECR
SUM

INCF
ADDWF
MOVWR
DECPSZ
goTo
RETLW

_ OFOH ; SET STOP BYTE F23

.10 :COUNTBYTE = 10

AW
29 SAME

4 IAME
ow

29.5AMBE
UM
]

H CHECK SUM POR DATA FROM MASTER & COMPARE OLD CHKSUM
. -NEW CHKSUM COMPARS OLD CHECXSUM IN P14

CPCHKIUM
AW
BCF
MOVP
ADDWF
XORWF
BTF3C
RETLW
BSF
RETLW

' CHECXBITA

AW
BEN. 4
REX: 2
STATUSZ
o .

CHECKBIT 4

[¢]

- ; DECODB INSTRUCTION TO ORDER RELAY

COMMAND
3CF

MOYLW
XOR’RWF
BTFSS
RETLW
MOVYLW
XORWF
BTFSS -
BETLW
BsP
RETLW

CHECKAIT,1

CHECKBIT.1
OFAH
Jd2w ; ID MACHINE
STATUSZ
[}
032H
COMBYT W
STATUSZ
[}
iSET BIT1 P26
[}

s DETECT ERROR SIGNAL FROM MASTER

ERSUM

BCF
MOYLW
XORWF
BTF3S
RETLW
BSF
RETLW

CHECXBIT2
OEEH
COMBYTW
STATUSZ
]

CHECKBIT2

Q

H SUBROUTINE DELAY TIMB

DELAY
MOVYLW
Movwy

DECFSZ
gQTO
RETLW

LooP2 h



MOVLW
MOYWP
L2 DECFYY,
goTO
QOTO
LOGP3 MOVLW
MOVWF
03 DECFZ
QoTo
[efogye]

i

ota

50

% o ithind B4

aaibiis.

DCOM MOYLW
XORWF
BTFSS
[eogye]
CALL
RETLW
NEXT MOVLW
| B XORWF
BTF3S
RETLW
CALL
RETLY

MAIN CALL
MOYLW

iaka
@
8

MOYLW

ek

MOVLW
MOYWP

:

WAIT CALL
CHKIDM CALL
i BTFSS
qoTO
1 ACAIN CALL

WAIT2 CALL
CHKIDM2 CALL
i ‘ BTFS3
[efogye]

; ’ BIFSC
X

6oTO
ACCEPT  CALL

BTF3C
aoTo
CHKIDM3 CALL
BTF3s
goTo

i BTFSC

1EES

aoTo

MOVWF -

232
LOOP3
Loop

.20
2
Fate

D3
o2

; CHBCK COMMAND BYTE=0S0H ,051H [FYES CALL DELAY

010R
COMBYTW
STATUSZ
NEXT
DELAY
0
0MR
COMBY'TW
STATUSZ
0
DELAY
0

OFFH ;SET PORTC TO /P PORT
At ; COUNT BYTE = 11
A2 i FI12 FRST BYTE

TENRCY RECEVE FROM 8749

RECEYE : RECISVE POOL SIGNAL

CHKENS ,CHECK ENABLE DATA TO SEND
SNDSLAYE :SEND DATA TO SLAVB
RECEVE JRCY FOR CHECK SUM

ERSUM CHECX ¥ CHKSUM ERROR
CHECXBIT2
AGAN

RECIEVE s RECIEVE DATA FROM MASTER

CPCHKSUM
CHECXBITA4  ; CHK 3UM ERROR(SET) OR NCT
SENDER ; PREPARE SEND BACK TO MAJTER

‘TENRS s CHKEN DATA

CALL SEND ; SEND DATA TO 8249
GoTo MAN

SENDER MOVLW  OEBH,
MOVWF 21
CALL CHKSUM

WA CALL RECEVE

CHKIM4 CALL CHKID
BTFSS CHECKBITO
goTo WA
CALL CHXENS
cALL INDSLAVE
goTo AccEPT
oRG o1FFt
qoTo MAN
END

£ Thia rubroutine for set icitisl of ryviace
#  mpatAlA2beifp Adtoap
. mt port B o aip past

hd wttee prescaler = 64

]

KRR E

mariw 4

option ot pmecaler = 128

movlw & . -

we $ isetpet ALAZtifppotAltoch

ntw 0
;" SUBROUTING FOR CHECK FIRST BYTE (") OF DATA
;  AND SEARCHFOR WIDTH AND NARROW PULSE

«<cl0
bibe 51
goto  orecl
jois  savel
orer]
ooviw OFA
subw? Lw
e 30
ot xci0
cd 29
o 290
atw 0
axvel
ool 1w
oorwl 9
movtw  §
0wt 30w
Whe 32
goto St _hiby o It it
goto  sevanh B B3 1

all compes
+ aldw O

sl



wsvlw 3 H
Zorwf 30w - m;[nhk-?!hbilnfnm]
bt 32 o
goto  coop
moviw 234 ; EAm234=110
Icrwf 4w
bt 32 ; chic = £10 (Bot byte) oz not
§oto  cooep 1 fot s> conpace
gcta  pawmf

HBot_biby
ogrlw 234
1oewf 4w
bifm 32
atlw 0
movf Sw
omorwf 8
omorwf 20
wiw O

meveref
oot 20w ';p:n-n':hnmlunnﬁ
subwl Sor 2 9-120 = caw width . old naccow
movw? 1 T i tooe sesult 2 7
et 30 ; clane crery bit
£ Tr 2
aorf Tw
ubwf S 8- 01
© orwt 8 st caw sasult &t f3(new rof v)

moviw 234 K

zoewf 4w Hchk = At bytw ar nat)
bthe 32 R

oW coomp? ; if oot coopen bit
oovlw 8 + o8 chle = 2nd bit o not
10wt WOw ’

b 32

3o second _bidy

T eall” compam

atlw 0
second _biby

oovf 3w

Y-8

nubwf Sw i 9-f8
moref 7 Jnto &t [T
bt 30 s claes exy bit
o 1! B¢/

=ovf Tw

subwf Sw - ¢}
eorwf 8 Stom at £3
dt of

bt 00

mtiw O

& of

movf 9w

oWt 8w ; excumive o 78 with £9
‘wia 32

goto  difer i 18 = 9 gowo 1399

W 00

otlw O

mev? 9w
subwf 3w R
Mie 30
o0 wetn R
- goto  setw ; By
etn ¥ 00
atlw 0
wtw W 00
atlw O
; subroutine for delxy strobe ;
caley f S$3
53
moviw 3
mevwl 20
lp dechz 208 i caley R bit {
oo Ip
= 53
dalay0
aorlw §
oovwl 21
192 dacher 212 ; daluy for bit 0
st 1p2
otiw 0
. SUEROUTINE DELAY TIMB
dxy caviw 255
oacrw? 26
loop dechx 28f
3o loop2
otdw O imnmtope
loop2 coriw 253
oeorwt 27
d2  deckx 2720
gt loopd
g0 loop
loop3 moviw 3
acrw!? 28
d3  dechx 238
sos A3
o0 2
i®  SUBROUTINE FOR DBCODE DATA BETWEEN F10 TO F19 .
d AND SAVE NEW DATA ATFI0TOFI® .



Uikesd

o B dadutind b

et e

h

decods

clew

cd 4
ad 7
mavikw 9
ooret 7
moviw 10
movwl 4

* CHBCK JTART CODE("} AND STOP CODE(™ *

moviw 94
xerwf 10w
bihe 32

oo  eqor
moviw 235
marwf .10
oviw 54
xawf 19w
o 32

goto  emor
morltw 240
cwerwf .19

* DECODE DATA FROM PATTERN AND SAVE CODE(DECIMAL) *
®* ATFIOTOFI9 PTFOR COUNT BYTE(S BYTH) *

pattxm

dachz 12

goto  bpdecods

goto  bpout

bgdecods

inef 4f

F7a 8 (couct bym to dacoda)

;STOREFF AT F10

; STORE FO ATF19

i proces ot byts

COMPARB PATTERN CF 0 (3

raoviw M4
1owf Ow
dMbc 32
go0 equald
movhw 34
subwf O
e 30
goto  puxchid

n-n

B k34

{COMPARE PATTERN OF 2 (81%)

movie 6
zoewf O
bde 32
gots  squei2
meylw 61
subwt Ow
bt 30
goto  onxchdl

2.4

oi>fr

COMPARE PATTERN CF § (60

moviw 64
zoewf Ow
bets 32
goto  equald
movtw &
morwf O
inef 4f
gots  pma

{COMPAREPATTERN OF 7@

'machs4

coviw 23
zorw? Oy -

n.-.

=g
ift=t

: jreces oxxt by

bhe 32

soto equal?

moriw 28

rubw? Ow -2
v 30

goto  maxis NS

COMPARE PATTERN GF 3 (30h)

ooviw 30

zorwf Ow

bho 32

soto  equaly

waviw 4 _ ined
movwt 0 L
soto patiam

squai0

clew iPATTERN M2 =0

oorel O =0
goto  patiscn

mxhé]

oortw 3 =3
oovwl O
goto  patem

equel2

moviw 2 ift=2
movwt 0
%o pattec

oquall

moviw 3 N=3
morwt O
poto  pattam

ol

mavlw 9 N=s
oovw? O
goto  purtem

xS

e 32

gte  equul?

moriw 24

oiwf Ow n-a
bths 32

oo equall =1
ooviw § Nag
oavwl O

gets  patisc:

squal? -

ooviw 7 Re?
movwf O
golo  potiern

oquatl

moviw | ftal
mwrwf O
gote  psteern

scuals

osrlw 3 - R=s
—

mevwt 0

joto  patimm

OUTPUT DATA TO §749 THROUGH PORT B




PO

tdis 6
cd 6
wf 53
movlw 6
tis 5
coviw .10
movwl 4
movel 9

i caain

loopl bite 52
goto  loopl
goto  lddmia

lddxix ovf Ow

morwt? 6
call dalxy
incf 4f
dachs 92
goto  loopl
oo fnich

+ 010) 1nt byts ofp data
;pumcmby_a(lom)

whic oty

; begin send data

immxt by

*** SUBROQUTINE SENDERRCR “t=tes*
**** WILL SEND FF AAAA AAAA FO TO PORT B ****

egur moviw 8
morwf 28
moviw QA
morwf 29
mavlw OFF

lecl bthe 52
goto  lazl
morwt §
call dlry
morf 29w

opast bthe 52
joto  mpest
oovwf 6
call dalxy
dochy 232
soto opent
moviw  OFO

2 bthe 52
goto  le2
morwf 6
ol dalay
cdll  dxy
goto uxt

MAIN PROGRAM

st clow
all doy

2 clow
marlw .10
aorwt 31
det 29
agrlw ,}0
acrwl 4
call  imtial

chit morlw 9
aorwl 30

call begirma
bihe 290
gote w2

; count bytos §

: 229 cootaia egor valim(A) .

ised 5 Stirme

send FO

scomt byts = [0

; Bt byta of drta (%)

-+ count, bit

"tz 202
goto  xca0l . -
goto  nbdma
weardl

call  checkol

bihe 290

poto su2

dechs I0f

goto  begcan

soto  ohdsx

in? 4f

dachy 318 &
goto  cbit

goto  decods

bgout

53

B X
&

wait

joto  wait

poto  stmt

goto  stact
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Progam for master beesd devalop by rung
FRODUCB N 77338
CPU  =30.TBL®
HOF °“INT3®
ORG  GOOOH
TYSSTK:EQU  3FFFH
APDATA:EQU 20H
BPDATA:EQU 21H
APCONT:EQU 22H

{CHANNEL A P10 DATA
;CHANNEL B PIO DATA
{CHANNEL A P10 CONTRCL

BPCONT:EQU 23H CHANNEL B PIO CONTROL
ASDATA:BQU 24H ;CHANNEL A SIO DATA
BSDATA:EQU 25H CHANNEL B 310 DATA

CHANNEL A $IO CONTROL
;CHANNEL B 510 CONTROL

ASCONT:EQU  28H
SSCONT:EQU 27TH
; wesesesen VARIABLE SET »evooveee
POWER: XOR A POWER UP DELAY

POWERI:DEC A

NOP
R NZIPOWER!
Jr RESET

; emewevecs SYSTEM RESET 40esree=
RESET:.LD  HL.4000H [DELAY
RESETO: DEC  HL

LD AH . .
o2 L '
R NZBRESETO

LD SPSYSSTK . :SYSTEM STACK
e FOR -INITIAL SIO *==**** :
SIONL DI

LD  HLTABLEL

SINIT1:LD  A(HL)

P  OFFH
R ZSNM2
OUT (BSCONDA
NC HL
R SN
/PABLS FOR INITIAL 10 INTERRUPT -
TABLEL: DFB 184 7RO CHANNEL RESET
DFB  O2H PONTTO WR2
DFB  OOH WR2 INT VECT « 00H
DFE  O3H PODNT TO WR3
DFB OCIH :8 BITREC RX ENABLE
— DFB O4H POINT TO WA
DFB  4FH WR4X16 CLK 2 STOPEVEN PARITY
DFB  OSH PONTTO WRS
DFB  63H .8 BITTRAN.TX ENABLE
DFB  O1H POINT TO WRI
DFB  14H ENABLETX INTERRUPT
DF:  OFFR
SINIT2: NOP
JNITIAL P1O T -
.ETPORT A (PI0) TO BE OUT PUT PORT (MODE 0} WITH INTERRUPT
LD ADFH PORT A B OUTPUT
OUT  (APCONTIA OUTPUT CONTROLWORD
LD AMH SISABLE NTERRUPT ON PORT A OF
pIO

OUT  (APCONDA OUTPUT CONTROLWGHD

LD AmH NTERRUPT VECTOR
OUT  (APCCNDA !

{SET PORT B (PI0) TO BE N PUT PORT (MODB 1 ) WITH INTERRUPT
LD  A4FH PORT B [$ NPUT

OUT (BPCONDA :OUTPUT CONTROLWORD

LD  ASH ENABLE INTERRUPT ON PORT B OF PIO
ouT (BPCONTIA :OUTPUT CONTROLWORD
LD AQOH NTERRUPT VECTOR '
oUT  [(BPCONTA
M 2
LD  AMH .
L 1A
1
X0R A

OUT  (APDATA)A ;FOR FIRSTRESETPIO DATA
. LD, A
LD (IXCHA
MA N PROGRAM
MADN: N ABSCONT
BIT 2A
R ZMAN
LD A(IXCH)
OUT (BSDATAJA
R MAN
/TABLS FOR INTERRUPT YECTOR
ORG  1100H
DWL  RXPINT
DWL  TXPINT
DWL RXSINT  RECEIVED CHARACTER CHANNEL B 310
DWL BXSINT1  :SPECTIAL RECEIVE CONDITION CHANNEL B 310

RECEIVED DATA FROM CHANNEL B PIO
" TRANSMITED DATA TO CHANNEL A P10

RXPINT: PUSH AF
N A (BPDATA)

TXPINT: PUSE AR
e LD ARXCH)
ouT (APDATA)A

BRCEIVED DATA FROM R1212
RXINT.PUSH AF
IN  A[BSDATA)
LD @EXCHA
POP AF
B -
= ,
PARITY ERROR FOUND
RXSINTIPUSH AF '
LD AXH
OUT (BSCONTIA  [WRO, FRROR RIUSET COMMAND
Poe A
i
RETL
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3-1.

PROOUCT SPEGIFICATION

28440/1/2/4,
284c40/1/2/3/4 -

SERIAL INPUT/OUTPUT CONTROLLER

FEATURES ’
® Two independent full-duplex channels, with separate
control and stalus lines for modems or other devices.'

m Dnta rate in the x1 clock mode of 0 fo 2.0M bils/
second wilh n 10 M1 17 clock.

m NMOS version lor cost sensilive performance solutions,

CMOS version for tha designs requiring low power
consumplion

u NMOS Z0844x04 - 4 Ml 12 20044x08 - 6,17 Ml 1z (Where
x Is the deslgnalor for the bonding opllon; 0, 1, 2 or 4)

® CMOS ZB4C4x06 - DC lo 6.7 M1z, Z84C4x08 - DC To
8 Milz, Z8434x10 - DC to 10 Milz (Wharo “x Is the

dosignator for the bonding option; 0, 1, 2., 3or 4)

n G Mtiz vorsion suppotts 6.144 M1 iz CPU clock opara-
ton. -

] %«.:n.:o:a:a protocols: everylhing necessaty lor
complele messages in,5, 6, 7, ar 8 bils/characler.
includns variable stop bits and secveral clock-rale
multipliers: brealk generation arid detection: parily;
oveirun and lraming error delection.

L] .w?i:%::a protocols: everything necessary for
complels bil- or byle-oricnted messagesin 5,6, 7, or 8
. bils/character, Including 1BM Bisyne, SDLC, HDLC,
CCIITX.25 and others. Aulomalic CRC generation/
checking. sync characler and zero Inserliorvdeletion,
aborl generation/detectlion, and llag inserlion. .

m Recciver clata registers quadiuply buflered, transmitter
regislers doubly bulfered.

m Highly sophisiicated and llexible daisy-chain interrupt
vectoring lor interrupls without exlernal log

GENERAL DESCRIPTION

The 200 SIO (herao in allar relorred lo as the Z60 SIO or,
SI0). Serial Input/Quiput Controliar Is a dual-channel data
conununication interiace with oxtraordinary versatility and
capatility, lts basic funclions as a serial-to-parallel, parnl-
Tel-lo serfal convorler/contioller can be pragrammed by a
CI’U lor a broad range of serial communication applica-

- tionis. : i

‘The device supporls all common asynchronous and
synchronous protocols, byle- or bit-oriented. and perlonns
all o the lunclions traditionally done by UARTs, USARTs,
ond synchronous communicalion conlrollers cornbined,
plus Additional furictions raditionally perlormed by the
O1C Mareover, it does this on lwo lully-independent

channels, with an exceptionally sophisticated interrupl
sinrclure that allows very fast translers.

Full inletlacing is providad lor CPU ar DMA conlrol. In
addition lo dala communication, the circuil can handle
virlyally all types of serial O wilh last. or slow. peripheral
devices, While designed primarily as a meinber of the 780

" farnily, its versalility makes it well suiled lo many olhes CPUs.

The 200 SIO usoes a single 45V powar supply and the
standard Z80 lamily single-phase clock. The SI0/0,S10/1,
and SIO/2 nro packaged in a 40-pin DIP, The SIO/4 is
packaged in a 44-pla PCC and the S10/3 Is pnckngod In a
44-pin QFP, Nole that SI0/31s only availablo In CMOS and
In QF#* package. o

PINDESCRIPTION *

Figures | _:5:::@ illustrale [he three 40-pin oo:_.a:_..__ozm
(bonding oplions) available in the Z80C SI0 (herealler
telerred lo as S'0 or ZB0 SIO). The conslraints of a 40-pin
package make il impossible to bring oul the Receive
Clock {TxC). Transmil Clock (XC), Data Tenninal Ready
(DT and Syne (SYNC) signals for both chennels. Thore-
ﬂo.a. either Channel B lacks a n_o:.._ or wo signals are

honded logethier:
w 780 SI10/2 lacks SYNCB .
® Z00 510/ lasks DTNG .

w780 SIO/0 has all four signals, but TxCB and IxCB are
bonded logether

The44-plnpackage, 1o Z80 m_OR lot PLCC package! and

Z00 SI0/3 for QF P, has all ov__o:m (Figuro 7a and 7b).

The fitst borufing oplion above Am_O@ is the prelered

version lor rnost applications. The pin descriplions are as

lollows:

B/&. Channel A or B Select (input, | ligh seleats Channel B),
This inpul defines which channel is accassed during a data
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CT5A, CT3B.. Clear T Send (inpuls, active Low). When
Programmed as Aule Enalles, a Low on Ihese inpuls
cnables the respecliva transmilter. It not programmed as
Auto Enables, thasa inpuls may bo programmod as
glencral-purposo’ inputs, Both inpuls are Schmill-trigger

. bulleied to accommotdatn slow-riselimo signals. The SIQ
detects pulzos on those Inpuls and Interrupta the CPU on
bioth logic leve! transitions. The Schmitl-lrigger bullering
does nol guaranlee a spocified noise-leval margin,

Dy-By. Sysiem Data Bus (bidirectional, J-slale). The system
dala bus ranslors data and conynands betwaen the CPU
and the 280 S10. Dy is the least significant bit.

DCDA, DCOB. Dita Carier Detect {inputs, active Low).
These pins lunction as receiver enables il the SIO is
progtammed for Aulo Enables: otherwise they may boused
as general-purpose inpul pins. Both pins aré Schnili-trigger

buflered to accommndale slow-riselima signals. The SIO

* délects pulses on Ihese pins andinlerrupls the GPY on both

. ~Tlogic Ievel transitions. Schimill-lrigger bullering does not
i guaranlee a specific noise-lavel margin,

© ,DTAA, OTAN. Data Teqminal Ready (outpuls, active Low),
' These outputs follow tha stale progiammed into 1he Z80
-SI0. They ¢an also Lo programmed as general-puipose

~ ,oulpuls. =
'

7 Inlhe ZB0 SO/ bionding option, DITTD is m:.:_on.

IEL Interrupt Enable In (inpul, aclive High). This signal is
used with IEQ o lorm a priorily daisy chain when thorg is
more than one interrupl-driven device. A IHigh on this line
indicales that no other device of higher priorily is being
serviced by a CPU interrupt service routine. :

I€OQ. Inferrupt Enable Out (oulpud, active High). IEO is High
only it IEV is High .._2_ tha CPU is nol servicing an interrupl
lroin Ihis SIO. Thus, this signatl blocks lower priorily devices
frorm interrupling while a higher priorily device 1s being

‘T sorviced by ils CPU interrupt service routing.

.

. N, mitcrrupt Request (outpid, open drain, aclive Low).
When the SIO is requesting an inlerrupl, il pulls INT Low.
: 1O0Q. Input/Output Request (input from GPU, aclive Low),
’ IOTQ is used in conjunction with WA, C/i3, CE, and 110 1o
Iransler commands and data belwoen lhe CPU and tha SI0.
When CE, iD3, ane) TOTIO amn all hclive, the channel selocled
by /A translers data lo the CPU (a read operation). When
CE and iOR0 are aclive, bt TiD is inactive, the channel
selecled by B/A is wrillen to by the CPU with either data or
control information as specitied by C/D. As menlioned
previously, it fONQ and M1 are active sitmullancously, the
CPU is acknowledging an inlerrupl and the SIO
automalically places its inletrupt vector on the CPU data bus
ititis the highest priorily device requesting an interrupl.

MT. Machine Cycle One(inpul rom Z80 CPU, aclive Low),
When M1 is active and D is also aclive, the 280 CPU is
felching an instruction lom memory; when M1 is  aclive

while IORQ is active, Ihe SI10 accopts M and IOTO as an
interrupt acknowledge if the SI0 is the highes! priorily
device Ihal has Interruptad the 280 GPU,

n:mﬂ.::nm.nono\.ﬁ.a Qonmmlmzuc.&. :ano?sua_m_u
sampled on Ihe rising edge of MxC. The Recaive Clocks
may be 1, 18, 32, or G4 timas Ive deln rata In asynchronous
modcs. Tliese clocks may ba diiven by the Z00 CI1C
Counter Timer Circuit for programmable baud ralo
generation. Both inpuls are Schmilt-ltigger buflered; no
noise leve! margin is specificd. :

In the Z00 S10/0 bonding option, FixCB is bonded togelhar
wilh TxCB.

RD. Read Cytle Status (input from CPU, aclive Low). IIMD Is
aclive, a EmBo.mFo_. 1] ._.mm_.._lcu:a:o: Isin progress, D is
used with B/A, CE, and IORQ to transler data from the SIO
lo the CPU. .

RxDA, RxDB. Receive Data (inpuls, aclive High). Serial
data al TTU levels. '

RESET. Reset (inpul, nclive Low). A Low ITESET disables.
both recelvers and Wransmilters, forces TxDA and xDB
imarking, lorces the modern controls High, and disabtes all
inlerrupls. The contio! regislers must be rewriltan alter the
SO s resel and belore data is transmilted or received.

RTSA, RTSB. Request To Send {oulputs, active Low).
When the RTS bit in Write Register § (Figure 14) is sel, the
ATS output goes Low. When [he RTS bil is raset in tha
Asynchronous mode, the oulpul goas High alter lhe
transmiller Is emply. In Synchronous modes, he TS pin
striclly follows the slale of Ihe RTS bil. Both pins can be used
as general-putpose oulpuls. .

SYNCR, SYNCB. Synchronization (bidirectional, active
Low). Thase pins can acl eithar as inpuls or outpuls. In the
asynchionous receive mode, they are Inputs simitar to G135
and DCDJ. In his mode, the transitions on these lines allec!

_the slale of the Syncitunt slatus bils in Read Register 0

(Figure 13), but have no other lunction. In the External Sync
mode, these lines also acl as inpuls. When external
synchronization s achioved, SYHC nust be driven Low on
tha seeond rising edge of ITxC alter that tising cdga o ITXC
on which the lasl bil of tha sync characlor was received. In
other words, allar the sync patlorn is delecled, tho external
logic must wait for two 1ull Receive Clock cycles lo aclivale
the w<zr." inpul. Once SYNC is lorcad Low, it should o kept
Low until the CPU inlortms the external synchronization
deloct logic thal synchionizalion has been lost or a new
message is abou! lo slart. Characler assembly begins on
the rising edge of FixC that immediately precedes the lalling
edge of SYNC in the External Sync modie.

In the internal synchronizalion mode (Monosync and
Bisync). hese pins act as oulputs thal are aclive duting the
part ol the ieceive cleck (FXC) cycle in which sync
characlers are racognized. The sync condilion is nol
latched, so these outpuls are active each lime a sync pallern

U .- I L

is recognized, regardless of character boundaries.
IntHio Z8O SIC/2 bonding option, SYNCB is omitied.

, IXCB. Tansmitter Clocks (inputs). In asynchronous
”Mm._ﬂm.. Iha Trnsmitter Clocka may bo 1, 16, 32, or 84 limes
\ha data rato; howaver, the clock mulliplier must be the ssme
for the Vranstnitier and tha receivor. Tho Tlansmit Clock
Inpits are Schmilt-rigger buffered lor E_mxo.a :mo..mza
Iall-liné requirements; no noise lovel margin is specilied.

Tiansiitter Clogks may be driven by the 280 Oqo. Counter
Timer Circuil %or programmabla baud rale generation.

‘Alco ..7. 9;.—* L ):1_. TRt a n

In the 280 SIO/0 bonding ou_moz.\_“.mm is bonded logether
with ixC8.

TXDA, TxDB. Transmil Dala (oulpuls, ective High). Serial
data at TTL levels. TxD chariges trom tha latling edge of KT,

WRBYA, W/HBYE. WaiReady (outpuls, onan drain when
programmed lor Wail luncllon; drlven High and Low when
programmed lor Ready _c:n:n:-. These dial-purpose
outpuls may be programmed a$ Ready fines lor o DMA
controller or as Wait finas thal synchronize the CPU to the

SIO data rate. The rescl slate is open drain,

135
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FUNCTIONAL DESCRIPTION

. Tha tunctional capnbiliflos of the 200 S10 can be described

Irom Iwo dilforent poinls of viaw: as a data communicalions
dovico, It lranamitn and rocelvas sarlal dala In a wide varloly
of - dnla-communication protocols; a8 & ZB80 family
periphoral, I Intoracls with the Z80 CPU and othor
poriphoral clreuits, sharing tho data, address and control
busos, as woll as boing a pan of tha 280 Inler rupt structure.
As n pariphoral to olher microprocessors, the SIO offers
valuabla foalures such as non-veclorod interrupts, polling,
and simple handshake capabilily. Figure m is a block
diagram,

Figura 9 illustiates the no:é:__o:m— devices that _:a SIo
replacoes. 4. i -~

Thae. first vm__ ol the _o__oim:n discussion covers SIO
dala-communicalion 'capabililies; lhe second part
a..amn:cna intaractions belween the CPU and the SIO.

.

CHANNEL A BemaL
oaBC cnanneL |-e— [ cHas
STATUS A -— | cLac!
reoistens | Y, - TVHC
—s-  WAILREADY
CHANMHFIL A MODEM
eosmhe: Am v o |3 s
woaic r' ™
. Starus conTnoL
' e
N
1 .
DATA 1
cry A CHAMNEL 8 | +— moDEM
RUS L eoNTROL || on
o Al e orHen
conTROL. 7 L status CONTROL
< [] .
v
s .
' —a | SERIAL
-] DAIA
INTERR L
CoRTRoL | — | ‘Coutnor CMANNEL [-e—] CHANNTL
LIMEY | o— Loaic L] -«—1{ CLOCRS
--» STHC
. }—» WAILAEADY
CHANNEL B
4 coNtnoL
AND
STATUS
nEQISTERS

Figure B. Block Dlagram

|

UART .

CHANNEL
A

MICAOPROC
IHTRNFACR

INTERAUFT
CONTROLLEN

COMMIUNICATIONS
CONfAOLLER .

vAnT

CHANNEL
[ ]

L

SYNCIINDNOUA
COMMUNICATION
COMTROLLER

MICNOPAOCTEION

nTanFACK  —~—s| 200

810

-—

CHANNEL'
" A

<-—— cHANNRL .
B

Flgure 9. Conventionai Devices Replnced by the 280 S10

ey & T e T —r ..

U>._.> OO_S_SCZ_O)A_OZ O)v)@.r.ﬂmm

.:5 SI0 provides _io Indepondent full: ch_an channols that
can ba programmud for use in any comrron asyrichranous,
or synchronous data.commurnication protocol, Figurs 10a
iistratos soma of Iheso prolocols. Tho following is a short
descriplion of tham, A moro detafied explanation of hese
. modes can bo lound in tha 280 SIQ Technical Manual

(03-3032 01).

Asynchronous Modes. Transmission and receplion can

be done independently on each channel willv five 1o eight

hils per character, plus optional even or odd parily. The
iransmittors can supply one, one: and-a-hall, or two slop bils

por character and kan provide a break output at any lime.

The teceivar bronk-delection logic Interrupts tha CPU both

al the start and end of a received break. Receplion is
protected from spikes by @ lansienl spike-rejection

! mechanism that checks the signal one-hall a bit lime alter a
- Low lavel is detecled on tho roceiva data input (RxDA or

* AxDB InFigure 51. Il he Low does not persist, asintho case
ol a transidnt, the characler assembly process is nol slatled.

Framing errors and overrun error$ nre delecled and
bullered| logether with the partial character on which they
occurted. Veclored interrupts allow las! servicing of error
condilions using dedicated routines. Furthermora. a built-in
checking process avoids inlerpreling a framing error as a
now starl bitt a framing .error resulls in the addition of
one-hall a bil lime 1o Ihe paint & which the search for lhe
© nextstan bitisbegun. L

. Tha SIO does not requite syrmimetries ranamit and 1oceive

clock signals, a lealure thal ollows it to be used with a 200
C1C or mnny other clock soutces  Tha transmittar and
recoiver n::.u.._i__a.::_: nlartool 1, 111G, 1732, 01 1/G4 of
the clock rto sdpplied to tho recolve and transmil clock
Inputs. '

In asynchionous mardes, (he SYNT. pin may te
programmed as anmpul thal can he used for funetinns such
as monitoring a ring indicator. :

Synchronous Modes. The SID suppoils lioth byle-
orientect and bit-oriented synchronous commumicalion '

Synchronous byte ariented protocols can be frandizd in
several modas Ihal allow character m<:2=o:_um__o: with an
8-bil sync character (Monnsync), any! 016 bit sync patiem
(Bisync), or with an edrinal sync signal. Leading sync
charactars can hn removed without intetripting the CPU _

Five-, six-, or seven bil synotharacte:s me detnc 10 with B
or 16-bit paflerns in the S0 by c<c._..:5=_: he Targer
pallern across muliple meoinlng sync ..__.:.: 1t 18 nhown
in Figure 10b.

CRhC n_.cl::m_ for synchionnus byte-onnnled modes is
delayed by onu characler line so the CPU may disable CRC
checking on speilic characters This permiiz implemen:
tation of protocols such as IBM Bisync

. PamTY
s1Ant —_::.

Figuro 10s. Some 280 m_o Prolocols .
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S o CAC-101X8 & X184 X2 4 1) and CCITT (X6 + X12
" X8 41} otror chocking polynomlails are supported®n ai *
hon SOLC modas. iha CRC generalor is initialized lo 0Z: n,
I SDLC motles, # g initialized 10 s, The SI0 can be used for

- lteriacing 1o periphornls such as hard-sectored lloppy
dakg, bul il ennnot generale or check CAC for
10M eompntiblo soft-saclored disks. Tho S10 nlso provides
& foaturg that autornalically transmits CRG data when no
othar diln is avolablo for transmission, This allows very
tgh spoe transmissions under DMA contro! wilh no need
lor CPU infervention at the end of a message. Whenthere is
no dala or CRC to send in synchronous modes, lhe
lransmitler inserls - or 16.bit sync characlers regardiess ol
the progenmmed characler length, .

The SIO supporls synchronous bil-oriented protocols such
as SDLC and HOL.C by perlorming automatic lag sending,
zero inserlion. and CRC generation. A specral command
canbe used lo aborl a lrame in Iransmission, Al the endola
message e SI0 aulomatically ransmils the CRC and
Irailing ltag when the transimil buller becomes emply. If a
transmit underrun accurs in Ihe iniddele of a message. an
externalislatus inletrupt wanns the CPU of ihes siatug change
0 that an aborl may be issued. One To aght tis per
charicler can be sent, which allows recephon of a message
with na prior mformation about Ihe: characler structure in the
mlonnabon held of a frame.

The receiver automalically synchrorilzes on the leading llag
ol a Inme in SDLC or HOLC, and provides a
synchronizalion signal on the SYNC pir; an hterrupt can
- .{lso be programmed. Tha 1eceiver can be programmed to

search for franies addressed by n single byle 1o only a
6pocified user-seleclad address or 1o a plobal broadcast
nddress. In this niode, rames lhal do not match eithet the -
user-selecled or broadcast addross are Ignored. The
numbar of address bytes can be extended under sofllware
conlrol. For transmilling data, an inlerrupt on the lirst
received characler or on every characler can be Selecled,
The receiver automalically deleles all zeroes insertod by the
transmilter during character assembly. it also calculales and
automalically checks the CAC 1o validale Irame
Iransmission. Al the end of transmission, the slalus of a

teceived lrame is availabla in the status regislers.
<
The SIO can be convenienlly used under OMA conlrot lo

provide high-speed receplion or ransmission. In reéeption,
for example. the SIO can interrupl the CPU when the first
characler of a message is recelved. Tha CPU then enables .
the DMA 1o transfer the message o memory, The SIO then
issues an end-of-lrame interruptadd the CPU can check the
stalus of the received message. Thus, the CPU is lreed for
ofher service while the messageiis being received.

-

1/0 INTERFACE CAPABILITIES

The S0 olfers Ihe choice ol polling. vectored or
non-vectored ntertupls and  blogk-liansier modes lo
kansler dala. slalus, and conlrol informalion lo, and hom,
the CPU. The black transfer mode can also be implemented
undnr DMA conlrol,

Polling. Two status regisiers aie updaled at appropnale
tmes for each unchien being perlormed (for example, CRC
cror-status valid al the end of a massage) When the CPU is
onerated i a polling fashion, one of Ihe SIO's two status
tequsters s usad lo indicale whether the SIO has some clala
o needs some dala. Depending on the conlents of this
register, lhe CPU will enher wiite dala, read dala, or just go
on. Two bits in the 1egister indlicato hat a data transler is
needed  In - addition, error and other conditions are
inchcaled  The second sialus register (special receive
conditions) does notl have to be read in a polling sequence,
unlil a characler has been receivad. All inlerrup! modes are’
chsabled  when operabng the device in a polled
environmenl, : -

dnterrupts. The m__o has an elahorate interrupt scheme to
Proyde fast interrupt sdrvice in 1o Llime applicatons, A
control regrster and a slalus register ftt.Chaunel D contain
the mterrupl vectin, When progrinmtndd 1o do so. the SIo
can modily hree bils of the intereupt veclor in he status
regisier so that it points directly o one of eight intetrupt
service roulines in memory, thareby servicing concditions in
both channels and climinaling most of he needs for a
_status-analysis routine, :

‘Tansmil inlarrupts, receive inlerrupts, and externalfsiatus
interrupts are the mamn saurces of mterrupts, Each interrupt

sowirce is enabled under program control, with Channe! A
having a higher priority than Channel B. and wilh recerve,
lfansmiit, and exlernal/stalus inlerrupts prioritized in that
order within each channel. When Ihe trangmit interrupt is
enabled. the CPU is inlerrupled by the transmil buller
becoming emply. (This implies that e ransmiller must
have had a dala characler wrillen inlo it so it can becorne
emply.) The receiver can interrupt the CPU in one ol lwo
ways:

= Inlerrupt on lirst received characler

m Interrupl on all received characlers

Intetrupt-on-first-received-characler is lypically used with
the  block-lransler  moda. Inlerript-on-all-received-
characlers has tho opfion of modilying the intertupl vector in
the event of a parily error. Bolh of hase interrupt modes will
also _.m:_o::u_ under special receive condilions on a.
characler or message basis (end-ol-ltame inlerrupt in
SDLC. lor example). This means [hat the special-receive
condilion can cause an -inlenupt only il the
interrupt-on-first-received-characler  or interrupt-on.all.
received-characlers modo is sclecled. In interrupt on-first-
received-characler,  an inferrupt  can oceur  from
special-receive condilions (except parity error) alter Ihe
-fitsl-received-characler intercupl (example: receive-overrun
inlerrupt), : -

The main lunction ol the exlcrnalistalus intcreupt s to
monilor Ihe signal lransilions of the Clear To Send (CT5).
Data Carrier Detect (DCD), and Synchronization (SYNC) -
pios (Figures 1 hrough 7) In addition, an exiernalfstalus
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i ] SRC-sending condition, or by
interrupt is also saused by a CRC-sen!
m.__a ao_ﬂn__o: of a break sequence {asynchronous mode) er

abon sequonce (SDLC mode) In the dala stream, The ..

Interrup! caused by the break/aborl mmnca:na_mﬁodmnﬁm
SIQ to Interrupl when Ihe break/abort sequence Is m_ % ed
or lerminalod. This lealure Incililales the proper _.":_“. ::mx_
ol the current message. corrocl Initilization o ﬁm nex
message. and lhe eccurate timing of Vhe brenk/a .
condition in external logic.

In"a 280 CPU environment (Figure 11), SIO _:_2:___&
vecloring Is “automalic”: the SIO passes _:“ "_:.ahuu N:
modiliable 8-bit interrupt vector 1o the CPU. i:.n m_ w::
additional 8 bils from m_m.m:_o::u_&nn_oa. (] ac_m_mdq_ _o _o_u_m
the memary adiress of .:m_:S:cn.u_..o:__:m table. This w_.zm
contains the address of the _uma.. ning of the _:_m:.mﬂ_ oL .“3_
itsell. The process entails an Indirect :u.:m.E o_.o cor vl
to the interrupt routine, so thal the next _:m::n__oq._ mxnnc:.m.
after an inlerrupt =n=:o$_mn_ca..c< lhe CPU is the
instiuclion of the intesrup! routine ilsell. ,

CPU/DMA m_cmr Transfer. The SIO's block-transler ﬁﬂn .
accommodates bolh CPU v_oo.r translers oﬂa_ o
controllers (B OMA or other designs). 4__m.c_om - ._m o
mode uses the Wail/Ready output m_nﬂ__. which <.,w.. mwzon _
with threa bits in an internal tontro! .on_m_msﬂ_._m uu .Nu..__”&
outpul signat can be s.oc.wa_:ammw.ul.ﬂﬂ_ _:“m_q_‘_ _oo_s>
block-transfor mode br as a READY line in the
block-transter inode. .
.40 a O§> no::o_moq. the S10 READY output _:o._oazw _“”..__
the SIO |5 ready 16 ironsfer datn to. or from, memory. M_ “c
CPU. Ihe WATT butput indicates thal the StO is not Sﬂ <_=w
wransler data, thereby requesting the CPU to extend the

cycle.
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Figure 11, Typlcal Z80 Environment

o :
INTERNAL STRUCTURE

The Internal struclure of the device _._n_caou.m 280 _O.__uﬂ
interlace, intarnal contiol and _:_m:cn_._oo._n. an i.
full-duplex channels. Each channel o.oz_:_:m ils own .«._n_ M
control and stalus (wrile and read) registers, ond contro! m”_m.
slatus logic thet provides the interlago o modems or ©
oxternal dovicos. . . .
The rogisters lor each channel aro designated as lollows:

WNO-WN7 -~ Wrile Registors 0 through T,
11N0-AN2 — Read Negisters 0 through 2

The register group includes five 8-bit control .mmm_m_m-u. M‘n“
isters and two stalus registors.
sync-characler regis ; by st _
is wri tional B8-bit regisler
Lrinterrupt veclor is wrillen into an addi
{Wrile mmam_m- 2) in Channel B that may be read _:q_mcwn
anather 8- Samm_ESn..a:....nioms_:o_a::m_ m.. _c m_m
assignment and functional grouping ol each regis m..>
configured 1o simplily and organize the ?on.m_::m m
process. Table 1 lists the funclions assigned to each read o
wrilg register. : i
i hannels provides lorinals,
The logic for both chs
' synchronization, and validation lor dala _.u:w_w:mq o "__:a
! the channelinterface. The modem contiol inpuls. Clear

. ﬂMEmQ:Q (CTS) and Dala Carrier Oetect (DCD). are

Table 1. Reglister Funcitons

Rend Reglster Funciiony

AROD  Tiansmil/Receive bulter’ stalus, inlerrupt slalus and
* exienal status . i
NN1  Special Neceive Condidion status
nn2 _soa:mna nterrupt vector (Channe! B only)
" . ' Wille Reglster Functlons _
wno Lnamm_m. pointers: CRC inikiglize. and iniliafizabion
commands for tha vanous mades. “
WRI  Transmil/Receiva interrupt and  dala teansfor mode .
delinition, :
WR2  Interrupt vector (Channel 8 only) "
W3  Receive u..::::_._m.w and control :
WRA  TransmiliReceive miscellaneous paramelers and modes
WR5  Tranemil parnmetnts and confiofs
Wiig  Sync character ar SDUC address .mlu
wnz m<:n.n..55n_a. or SDLCfag o

e
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monitored by Iha exlarnal control and slatus logic under
, Program control. All external control-and-stalus-logic
” signals are genetal-purpose in nature and can be used for
! funclions other than modem conlrol, -

» Data Path. The ransmil and receive data path lustraled for
' Channel A in Figura 12 is identical for both channols, Tho

| : .
Maoo_éa has three 8-bit “bulfer registers In a FIFQ
¢ arrangement, in addition to he 8-bil receive shill register.

aninlerrupt at the beginning of a block of high-speed data.

This scheme creales additional time for the CPU to service.

Incoming data is rouled through ong of several paths (dala
or CRC). depending on the selecled mode and—In-
asynchronous modes—the characler length, .

The transmitter has an 8-bit lransmil dala buller register that

is loadad Iront tha infernal datd bus; and a 20-Hi tansmil ¢
shilt registef Ihat can be loaded from the sync-character
bulfers or from the transmit data regstor. Depending on the
operalional mode, outgoing data Is routed Ihrough one of

four main palhs belore il is transmitted from: the Transmil

Data output (kD). * s . '

10 CHANNIL 8,

erro : . ' : )
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PROGRAMMING *

Tho systern prograim first Issues a series of commands thal
iritiatiz the basic mode of opéralion and _..5: issuas other
commands that qualily condilions wilhin he selecled mode.

For example, ihe asynchronous mode, characler length,

clock rate, numbor of stop) bils,.even or odd parity might ba
sal first; then the interrupt mode; and finally, receiver or
transmilter enable. °

Both channels confain registers thal must be programmed
via Ihe syslem program prior lo operalion. The channel-
-selecl inpul (B/A) and the control/dala (C/D) are lhe
command-siructure addressing controls, and are hormally
conlrolied by the CPU address bus. Figures 15 and 16
illusirate the =35u._o_m=c:m:_ﬁm lor programming Ihe write
regislers and translorring data and status, .

Read Reglstérs. The SIQ containg three read registers for
Channel B aind lwo iead registers for Channel A (RR0-RR2
In Figura 13) thal can be road 1o oblain the slatus
information: RR2 cuntains the internally-modihable interrupt
veclor and is only in the Channel B register sel The slalus
informalion includes error conditions, interrupl vector, and
standard communications-interlaco signals.

To rend the conlents of"a selecléd read register other lhan
RARO, the syslem program must lirst write the pointer byte lo
WRO in exaclly the same way as a wrila register operation.
Than, by executing a raad instruction, the conlanis of the
addressed read register can bé read by the CPU.

Tho status bils ol RRO and RAR1 are carelully grouped to
simplily slatus moniloring. For example, when the interrupt
vector indicales thal a Special Receive Condition interrup!
has occurred, all the appropriate error bits can be read lrom
asingle regisler (RR1). - . : .

Wrlte Reglsters. The SI0 contains ight writa registers for

"Channel B and seven wrilo regislers for Channel A

(WRO-WRT7 in Figure 14} tha! are programmed separately lo
configure the functional personalily of the channels; WR2
contains the interrup! vector lor both channels and is only in
the Channe! B register sel. With the exceplion of WRO;
programiming lhe wrila registers requires Iwo byles. The lirst
‘byta is to WRO and contains Ihres, bits (Dg-D3) thal point lo
1he selected register; the second byle Is the octual controt
word thai is wrillen inlo the register lo conligure Ihe SIO.

' . .

-

WRQs a special casa inthat off of the basic commands can
be wiitten ln it with a singla byla. Resat (internal or exlernal)
initiafizes the pointar bits Do-Da 10 poini to WRO. This implies
that a channel resel mus! not ba combined wilh (he pointing
1o any registor. Cos
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TIMING . .

TheSiO ::.B_ irave the same clock as the CPUJ (same phase
and frequancy refationship, nbl necessarily the same
driver)? :

) Read Cycle. the timing signals gonerated by a a0 cpPy
Input instruclion lo read a data or stalus byla from the SIO
areillustraled in Figure 15,

Wrlta Cycle. Figure 16 lilusiralos the liming and dala
signals generated by a 280 CPU outpulinstruction o wrile a
data or contr! byle into the SIO.

Inlerrupt-Acknowledge Cycle. Aftor ‘receiving  an
interrupt-requiest signal from an S10 (INT pulled Low), the
200 CPU sends an interrupt-acknowledge sequence, M1
Low and 10713 Low, a flew cyclos later (Figure 17).

The SIO conlains an Internal daisy-chained interrup!
slriuctura lor prioritizing nested interrupts for e various
functions of its lwo channels, and this structute can ba used
wilhin an extarnal user-definod dalsy chain that prioritizas
‘several periphoral circuils.

Tho IE! of the highest-priority device is lerminaled High, A
device hat has an inlerrupt pending or under service forces
115 1EO Low. For devices with na interrupt pending or under
service, [EO ~ IEL, '

To Insure stable conditions In the daisy chain, all {nterrupt
stalus signals are prevented liom changing while M7 is Low. .
When FORT is Low, the highest priority interrupl requeslor

no. 1y T 1 T

SN s il B o B e B
1) N

&R, ¢15, A

~X [ |

Flgure 15, Nead Cycle

. [18.1-1.3 //

&, c15, ;A

8 L T LN |0

X/

ISRE -

. : 1]

N o

JDATA

{Ihe ona wilh IE High) places its Inlerrupt vector on the daln
bus and sets ils internal interrupt-under-service Inlch.

Return From_ Interrupl Cycle, Figure 18 illustrates the
teturn from Interrupl cycle, Normafly, lhe 280 CPU issues a

Relturn From Interrupt (RET) Instruction at the end of an.

Interrupt servico routine. RETI Is & 2-byln opcode (ED-1D)
that resels Ihe interrupl-under-service falch in the SIO lo
lerminate the Interrupl that has just been processed. This is
accomplished by manipulating the daisy chain in Ihe
loflowing way.

The normat daisy-chain operalion can be used lo delecl o
pending inferrupl: however. it cennol distinguish betwesn
aninterrupt under service and a pending unacknowledged
Intetrupt of A higher priarily. Whenever ED is decoded, the
daisy chain is modified by lorcing High the 1EO of any
intorrupt thal has not yet beon acknowledged. Thus the
daisy chain Idenlifics the device pinsently under service as
Ihe only one wilh an 1EI Higlh and an 1EO Low. 11 iie next
opcode byleis 4D, lhe .:.o::ﬂ.:_..aa..mo_snm laichis resat.

The ripple tima of the interrupt daisy chain {both tha
High-to-Low and the Low-lo-High transilions) limils ihe
number of devices that can be placed in the daisy chain.
Ripple lima can be improved with carry-look-ahead, or by
extending tha Interrupl-acknowledgn cycle. For further
Information about tnchnicues for increasing the number of
daisy-chained devices, ralar lo the 28400 280 CPU Product
Specification (00-2001-04), !
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dala ransier belween the peripheral devico and the CPU is
accomplished under intetrupl control. Thus, the inlerrupt
logic of the PIO permits full use of the efticient interrupt
capabiblies of the Z80 CIU during 17O translers. All logic
necessary to implemnent a fully nested interrupl structure is
included in the P10 (Fiqure 3).

‘Another Iealure of the PIO is the abi ty lo interrupt the CPU
upen occuirence ol specified slalus conditions in lhe
petipherdl  device. For example, the PIO can be
353_...1::_5& lo interrupl f any specified peripheral atarm
conditions should occur. This interrupt capability reduces
___6_ time the processor must spend in polling peripheral
sthatus,

The Z80 PIO interfaces to peripherals via two independent
mc:a:__,u::éna 110 potls. designated Potl A and Port B.
Each porl has eight data bils and two handshako signals

7 Ready and Shobe, which contis! dota Iranster, The Neady

oulput indicales 1o the peripheral tha! the port is ready for a
Qm_.... lransler. Sirobo is an input from e peripheral that
Indicaleswhen a dala Iransfer has cccuried,

Ovn::_:n. Modes. The Z80 PIO poris can be programmed
_c. o.no:.:o in four modes: Oulput (Mode 0). Input (Mode 1),
Bidirectional {(Mode 2) and 83t Conlro! (Mode 3).

Either Port A or Pott B can ba programmed lo oulpul datain
Moda 0. Bolh porls have oulpul regislers thal aro
Individually addiessed by the CPU: data can be wrillen [0
om__._c. porl al any time. When data is wrillen 1o a porl, an
active fleady oulpul indicales 0 the external device that
data is available al the associated port and is ready lor
transler lo the external device. Aller the data lransfer, the
externnl device responds with an ackve Strobe inglit, E.Zn:
generales aninlerrup, if enabled. Rt

Either Potl A or Pant 13 can be programimed to inpul data in

speL, B

Mede 17 Euch pon has an input register addressecd by ho-

CPU, Whenthy CPU reads data lrom a port, the PiO selsthe
Ready signal, ~hichis detecied by he external device. The
extornal dovico then places data onthe VO lines ant] strobas
the O porl. hich letches tha dala Inlo the Porl Input
Registar, 1esols Ready, and triggers the Intarrupl Requiost, if
enabled. The CPU can read the inpul dala al any lirne,
which again sets Ready.

Mode 2 is bidirectional and uses only Port A, plus the
imerrupls and handshake signals llom both ports. Port B
must be set Mode 3 and masked oll lrom generaling
interrupls. In operation, Forl A is used lor bolh data inpul
and oulput. Cutput operalion is similar 1o Mode 0 excepl
Ihat data is allowed out onto the Porl A bus only when ASTB
Is Low. For input, operation is similar to Mocle 1, excep! that
the data input uses the Foit B handshake signals and the
PPorl B intarsupd, il enabled. .

Boli ports can be used in Mode 3. In this mode. the
individual bits are defincd as cilher input or output bits. This
provides up o einht separate. individually delined bits for

each porl During operation, Ready .,_:.w Stiobe are nol
used. Inslead, an inlerrupt is generated it 1he condition ol
one input changes, ot il allinpuits change. Tharequirnments
for genciating an interrupt are delined during the |
programming Yperalion; the nclive fevel is specitied os |
cither High m Low, and the logic contition .s spew ed ps
eilher ona inpul activie (ON) or alt inpus acliva (AND), For *
example, if lhe porl i3 prograinmed ot aclive Lowinpuls and

the lagic functionis AND, Ihen alt inpuls at the specibed port
must go Low to yenerate an inlertupl.

Data oulputs are conleotled by the CPU) and can he wiitten
or changed at any time,

= Individual Lits can be masked ofl.

® Tiehandshake signals are not used in Mode 3: Ready is
haldt Low, and Strobn is disabled

m When using the Z80 PIO inlerrupts, the Z80 CpPU
inlerrupt modle musl be sel o Mode 2.

INTERNAL STRUCTURE

.j_o internal struclure of The Z00 PIO consisls ol a 280 CFrU
bus inletfaco, intetnal control logic. Port A IO logic..Pot B
10 logic, and interrupl contiol logic (Figure'4). The CPU bus

- inlerface logic allovs the Z80 P10 to interlace direclly to the

760 GPU willy no other external logiic. The intetnal conlrol
logjic. synchronizes the CPU dala bus fo the peripheral
devica interfaces (Port A and Porl B). The two 1O ports (A
and B) aro vhually identical and are used lo interface
direclly lo peripheral devices.

Port Loglc. [ach port contains separale input and outpu!
regislers, handshake conlrollogic, and the control regislers
shown in Figure 5. All data ranslers telween the peripheral
unit and the CPU use the dala inpul and outpul regislers.
The handshale logic associaled willi each port controls he
data transters through the input and tha oulpul reqisters.
The made control register {wo bits) selecls oné of the four
programmable operaling modes. :

. INTERNAL
. CONTROL
Looic
<
’
. -
a¢>_> INTERNAL BUS
TN
conrnal

° B INTERAUPE
- | cownmnor

MTERNUTY COMINOL UINES

1y

Tha Bit Control made (Mode 3) uses (e remaining regislers.
The inputloulput control register spec s which of (he eight
data bils in the port are to be ouputs and enables these bils:
the remaining bils are puls. The mask tegister and he
mask conlrol register govern Mode 3 interrupl condilions.

~The mask register specilies which ol the bils in the port are
active and which aue masked gr inaclive.

The mask control reqisler specilies two conditions’ lirst,
whether the aclive stale of the input bils is High or Low. and
second, whelher an interiupl is generated! when any ong
uninasked input bitis active (O condilion) or il the inlerrupl
is generaled when alt unmasked input bits ara aclive (AND
condilion).

- Interrup! Control Logle. Theinterrupt controtlogic section

hanrles all CPU interrupt protocol ot nesled priotily
interrupt siructures. Any device's physical location in a

n
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ront OR CONThOL
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dasy-chain confiquration determines s priority Two lines
(IE) and 1EQ) are provicled in each PIO 1o lorm this daisy
chian, Thg device closest 1o tha CPU s the highest priority.
Within a PIO, Poit A interiupts bave higher priorily Ihan
those of Porl B. Inihe byt mpul, byte outpul, or bidirectional
maodes. an interrupl can® be generaled whenever the
perphorol requesis a new byte ransier. In tha bil contro!
made. an interpt can ba generated when the peripharal
sialus malches a programmed value. The P10 provides lor

complcte conliol of nesled intarrupls. Thal is, lower priority - -

. (Mevices may nol interrupt higher priorily devices that have
nol hud thew interrupt service roulings completed Ly the
CPU. Fhgher priority devices may intesrupt the sesvicing ol

lowar prionty devices.

IMihe GPL) (n interrupl Moclo 2) acecepts an interupt, the
nterruphng devico miust provede an 8-bil intarrupt voctor for
the CPU Thes vector forms a poinlar o alocalion in memory
where ihe addinns of the interrup! service rouline is localed.
The 8-lul vector rom the mterrupling dovice lorms tho least
asgaihcant aight Wils of the ndirect pointer while the |
Aeqgsier mihe CPU provides the most significant eight bils
ol he pomter Cach porl (A and B) has an-independent
mterrap! veetor The leas! signiicant bt of the victor is
aulomatically sel to 0 within the PIO begause the polnter
mus! pord o lwo adjacent memory locations lor a complele
16 aclelress,

)
Unlike the olber Z80 peripherals, the PIO does not enable
interrupts immediately alter programming. It waits untit M1
goes Low (e g.. during an opcadle letch). This condition is
unimporlant in the ZB0 environmenl bul might nol be il
anolher type of CPU is used.

The PO decodes the RETI (Return From Inlersupt)
instruction direclly from the CPU data bus so that each PIO
inthe syslem knows at all limes whether it is being serviced
by. the CPU inlerrupt service routing. No other
communicalion with the CPU is required.

CPVY Bus /O Lagic. The CPU bus inlerlace logic inlerlaces
he 280 PIO direclly lo the Z80 CPU, so no external logic is |
necessary. For large syslems. however, address decoders
and/or bullars may be necossary. '

Internnl Control Logle, This logle rncelvas tha control
words for each port curing programming and, in lurn,
conlrols the operating functlions of the Z80 P10. The conliol
logic synchronizes the porl operations, controls the porl
maotle, post aderessing, sclects iha read/wsite lunclion, and
issues appropriale commands lo the porls and he inlerrupt
logic. The 280 PIO does nol receive a wiile inpul from the
CPU; inslead, the 11D, CE, C/0 and IORQ signals internally
generale the wiile inpul.
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MODE nEQISTER
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e,
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PROGRAMMING

Mode 0, 1, or 2. (Input, Outpul, or Bidirectional).
Programiming a pott lor Mode 0, 1, or 2 reqquires at least ono,
and up 16 lhree, conlrol words per porl. These words are:

Mode Control Word (Figure 6). Selecls the port operaling
mode, This word i required and may be wrilten i any time.

Interrupt Vector Word (Figure 7). The 280 PIO is designed

lor use with the 280 CPU in intersupt Mode 2. This word

musl be programrmed if interrupls are to ba used.

Interrupt Control Word (Figure 9) or Interrupt Disable
Word (Figure i1). Conlrols (he enable or disable of the PIO
interripl lunction. .

Mode 3 (Bit Conhiol). Programming n porl tor Modo 3
requires al least two, and up to four, control words.

Mode Control Word (Figure 6). Selects the port operaling
mode. This word is required and may be wiillen al any lima.
110 :aamm_n- Control Word (Figure 8). When Mode 3 Is
selecled, the Mode Control Word must be followed by the
11O Conliol Word. This word conligutes the /O conlrol
register, which defines which portlines aro inputs o1 oulpuls.
This word is required.

leE LT -

H IDENTIFIEY MODE
CONTNOL WORD
DON'T CARE

_ ————— WODF SELECT

© 0 MODED
Q 1 MNODE1
. 1 0 MODE2
t | MODE}

Figure 6. Mode Control Word

[relve o] ]

. — NEMTIFIES INTENRUPT
<EZ10R

USER SUPPLIED INTERRUPY
vecron

Figure 7. Inlerrupt Vector Ward

10 10 0. EEEE .
IIH 0 SETS DIT TO QUTPUT

{ SE13 BIT 1O INFUT

Flgure B. 1/0 Reglster Control Word

Interrupt Vector Word (Fiqure 7). The 280 PIQ s designed
for use with the Z80 CPU in intetrupl Mode 2. This vword
must be programmed it inletrupts are 1o be uséd.

Interrupt Conlrpt Word. In Mode 3, handshake is nol
used. Interiupls are gencinled as a fogic funclion ol the
input signal levels. The internspt control woid sels the logjic
conditions and (he logic levels required for generaling anm
interrupt. Two logic condiions o tunclions are available:
AND (if all inpul bils change 1o the activa fevel, aninterruptis
Iriggered), and OR{if any one of _.5_:: wibils changestothe
aclive level, an interiupt is triggerad). Bit Dg sels he logic
function, as shown in Figure 9. Tha active level of the input
bils can be sot cithar High or Low. The active Invel is
conlrollod by Bit Ds.

Mask Control Word. This word sets The mask conlrol
register, allowing any unused bils to be masked off 1 any bils
are {0 be masked, Ihan Dy must be sel. When Dy is set, the
next word writlen 1o the poit must s a mask control word
(Figure 10). ) :

'
Interrupt Disable Word. This cantrol worc! can be used 1o
enablo or disable a port interrupt. It can be used without
changing the rest of the intertupt contiol word (Figue 1 1).

MK

_ H IDENTITIES INTENNURT CONTNOL WOND
t « MASKIOLLOWS (1)
1 = ACTIVEHIGH

t « ANDFUNCTION
) o INTERANUPT FUHCTION ENADLE (3}

11 Ry Interrupt
otowsd by o ae 75

Figure 9. Intenupt Control Word

tunctien

[ oo o[ o [or]

WBy-MOy MASK PITS. A
NI 1S MOMITORT.O FOR AN
INTERRUFT IF §

DEFINED AS AN INPUT AND
THE MASK A1TIS SCT TO 0

Flgure 10. Mask Control Wortl

[o]a oo o] 1]
T |l|.||._.l.l| AOENTITIES INTERRURS

DISABLE WORD
—— DON'T CANE

D; = 0 INTENNUT | DISANLE
0p = 1 INTENNUFT THARLE

Flgure 11. Interrupt Disablo Word
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PIN DESCRIPTION

PAg-PA;. Port A Bus (bidirectional, J-slatc). This B-bit bus
translers dala, stalus, or conlrol infornation between Port A
of the PIO and a peripheral devica. PAg is the least
signilicant bit o tho Port A dala bus.

ARDY. Register A Ready (output, aclive High). The
meaning of Ihis signal depencs on the mode of oparation
sciccled for Pont A as lollows: :

Qutput Moda. This signal goes' acliva lo indicale that the
Part A output register has been londed and the peripheral
data bus ig slable and reacly lor Lransler o the peripheral
devica,

[Input Modo. This signal is active when the Port A input
tegister is emply and ready 1o accept data lrom the
peripheral device,

Bidirectional Moda. This signal is aclive when dala is
available in the Port A oulpul register for transler 1o the
peripheral devica. In this mode, dala is nol placed on lhe
Port A data bus, unless AS13 is active.

Contro! Moda. This signal is disabled and lorced to a Low
slale. ' '

ASTB. Port /i Stiobe Pulse From Peripheral Dovice ({input,
aclive Low). The meaning ol Ihis signal depends on lhe
modn of operalion sclected for Port A as lollows:

Oulput Modo. The posilive edge of this strobe is issued by
the periplieral lo acknowledge the receipt of data made
available by Ihe PIO. .

Input Mode. The strobe is issued by the peripheral to load
dala from the peripheralinto the Port Ainputregister. Datais
loaded into the PIO when Ihis signal is aclivo.

Didirectional Mode: When this signal is active, data from
the Porl A oulpit Tegisler is galed onto the Port A
bidirectional data bus. The positive edge ol the sirobe
acknowlndges the receipt of ihe data. -

Control Moda. The slrobeis inhibited internally.

PBg-PB;. Port 8 fus (bidireclional, 3-stale). This 8-bit bus
transfers data, status, or control information between Port B
and a peripheral device, The PPort B data bus can supply 1.5
mA al 1.5V lo diive Darlington Iransistors. PBy is the least
signilicant bit of the Lus. .

BIA. Fort B or A Select (input, High = B). This pin defines
which port is accessed during a dala lransfer belween Ihe
CPU and the PIO. A Low on this pin selects Port A; a High
sélecls Port B, Olien adldhiess bil Agltomthe CPUis used lor
‘Inis selection funclion.

BRDY. Register 8 Ready (output, active Migh). This signalis
similar to ARDY, excepl thal in the Port A biclirectional mode
this signat is High when'the Porl A inpul register is emply
and ready 1o accept dala from the peripheral device.

BSTB, Fort 8 Strobe Pulse From 3m.mmwm~m\ Dos.mm (inpist,
aclive Low). This signal is similar 1o ASTH, oxcapt that in the
Port A hidirectional mocdlo thia signal strolies data rom the

peripheral devica into the Port A input regjisler, - -

CID. Control or Data Select (inpul, High = C). This pin
defiries the lype of dala ranster 1o ba perlonned between
the CPU andd the PIO. A High on this pin during a CPU wiite
lo the PIO causes the 280 data bus lo be Interpreted as a
command lor the port selecled by he BIA Selec line. A Low
on lhis pin means that tho Z80 dala bus is being used lo
transter data between the CPU and tho PIO. Oftery address
bit Ay rom the CPU is used for this lunction.

€E. Chip Enable (inpul, aclive Low). A Low on this pin
enables the P10 lo accept command or dala inpuls from the
CPU during a wrile cycle or 10 transmit data lo the CPU
‘during a read cycle. This signal is generally decoded from
four 1Q port numbers for Ports A and B, data, and control.

CLK. Sysler Clock (inpul). Tha 780 PIO uses the standard
single-phase 280 syslem clock. .

Do-Dy. 280 CPY Data Bus (bidirectional, 3 state). This bys is
used lo lransfer all data and commands between the 280
CPU and the 280 PIQ. Dy Is Ihe least signilicant bit.

IEL. Interrupt Enablo In (input, active High). This signat is
used o forma pr tily-interrupt daisy chain when more than
ong interrupt driven device is being user. A High leve! on
this pin indicates that no olher devices of higher priority are
being serviced by a CPU inlerrupt servica routine.

1EO. Inferrupt Enable Out (output, aclive High). The IEO
signal is the olher signal requited 1o forin a daisy chain
priority schema. Itis High only if IE1 is High and the CPU is
not servicing an interrupt from this PIO. Thus this signal
blocks lower priority devices lrom interiupting while a higher
priorily device is being serviced Ly its CPU interrupt service
routine.

iNT. Interrupt Request {oulput, open drain, aclive Low).
When INT is aclive Ihe Z80 PIQ is requesting an inlerrupt
from the 280 CPU,

10RQ, Inpul/Output Request (input rom 280 ChU, aclive
Low). [ORQ is used in conjunction with /A, C/0, CE. and
i1D 1o transler commands and dala belween the 280 CPU
and the 280 P1O. When CE; RiD, and IONQ are aclive, the
port addressed by BIA transfers data lo the CPU (a read
operation). Conversely, when CE and iOI1Q are aclive but
AG is not, the port addressed by BVA is wriltten inlo from the
CPU wilh either data or control information, as sptcilied by
CID. Atso, i TOTIG and M1 are aclive simultancously, ihe
CPU is acknowledging an internipt; the inerupling port
automalically places its interrupt vectot on the CPU data bus
ifitis the highest priority device requesting an interrupl,

i

1. Maching Cycle{inputfiomn CPU}, activo ros.v. This mm_ﬂw_
sod as a sync pulso 1o control ma<m3_ internal :
operations. When bolh the Mi m_:a :U.. gnals ate ac _<.n...
Ihe ZBO CPU is _m_n__m:% an_instruction :o:.__:mﬂ@ﬁ
‘Convarsely, whan both K :.::G:.O. are activo, tho Uls
acknowledging an Interrupt, tn addition, M1 has _sﬂo o_u._amu

lunctions within tha Z80 PI0: il synchronizes the

@ =

interrup logic: when Mi otcurs withot! an active AD or .
jonaQ signal, tho PO 1s roset.

fiD. Read Cycle Status (inpul rom 280 CPU, active _.3.5 "
fiD is uclive, or an O gperation isin prgress, RD is :wmm
with BIR, CIG, CE, and IOT to transtar data rom the

P10 1o the 280 CPU,

TIMING

The following timing dingrams show Eumn.._._ ._m::.:n ina Nm_o
cfu o:<m5m=z_:_. For morg precise specilications reler 1o
the composite ac timing diagram.

i flusteates  the  timing  for
Wrlte Cycle. Figura 12 1 i c
progrramming the Z8o PIO or for s:_._:a.n.‘m_u _.o one o__.zm
potts. The PO does not receive a specilic wrile m_m:u}ld
internally nm:m_m_mm its own lrom the lack of an active

sighal. . .
Rend Cycle. Figure 13 illusirates tha timing for .mua_:u—_u___%
data inpul from dn oxlernal devico to one of the ZBO

porls.

*GIff = D « T - TO7E « K1

Figura 12. Write Cycle Timing

’ i

Output Mode .:oam.s. >J oulput cycle H.Eo:a._ec_m
always starled by the execulion of an ouipul _:m:uo“_o_:o:v“
\ha GPU The WR* putsn liomthe O1C._n.__n_5,n_:m m.:.... —.:_o
ha CPU data businto the selecled port's oulput regis Am. o
WA* pulse sels ihn Neady flag aller a FOE.QO._.._O e _m_::._m
CLK, indicaling dalais u<u=uc_m..:mnn<.m_=<m.=r_._<m_1. g
positive edge ol the stiobe line is received. indica _:n_ i
data was taken by the peripheral. q.__a posilive ma_ow_.o :
strobe pulsa generales an iNTilthe _:_9.=5_ m:..z.g m._ ip-flop
lhas been set and il this :om...no has the highosl priorily.

" W Tws h 8
ciB, 1 3 - X
1 4 ||/

cLx

X
/.

R S R A
.||||I)|||I|||I\.\I..

KD » b - & « [ORG - AT

RB*

Flguro 13. Read Cycle Timing
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__E:: Mode (Mode 1). When STRODE goos from Low to
hgh, dala is _..._a_.wm.m o he selecled _wo: inpul register

r ] . f
(Fipare 15) White STRODE is Low, the input dalalalches are

“_..___.1.:.._5:_. The :m:._ tising edqo of STOBE activates M, if
nteriupt Enable is set and this is the :E_Em_._‘ic:.i

requesting ¢levica. Ihe lallowing falling adge of CLK rasels

Ready o aninactive state, indicating that theinput registor is
Wit sined cannnt aceept any more dala until __..M.Oa-_.m
compl s A read. When atead is complele, the positive
cdge of HID scts Beady al the next Low-q1o _m _...“_M:.S Sm
nC_h At this fitme new data can be loaded inlo o,

_,'w_”ﬂ_ﬁmnm_whh__znmao {Mode 2). This is a combinalion of
Pt o] :w._.:u all lour handshake lines and the dight
Pon ! ..:am__ s (Figure 16). Port B must bo sal lo ___a.s__
; g s inpuls must be mashed. The Port A handshake
nes ...5.:.3: fnr outpul contia! and the Port 8 lines
used for .:um__ control. Il inlarrupls ocour, Port As <olm= ﬂn_u_
be c.moQ during porl outptt and Fort B's will be _,32_ .Q_._;:_
portinpud. Dalais allowed out ontn the Port A c:_.,..o.:_,\ S:om

ASTID is Low. The risi i
A sing edge ol this strobe can
lalch the data inlo the peripharal e vsed o

=t ane
' P _ .
> " ] *No e O« & « IGRG - i1
, . . Flgure 15, Mode 1 Input Timing
)
rony a \,J4
DATA ous Al /
. OATA OUT
. L)
"y [/'w
asTn ; -
nnoy |
‘Wi 2 no - &R - i3da - 27
Figure 16. Modo 2 Bidirecilonal Timing .
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Bit Control Mode (Mode 3). The bil iode does nol ulilize
the handshake signals, and a normal port write or portread
can be excculed a1 any lime. When wriling, Ihe data is
latchnd into e outpt registers wilh the same timing as the
oulpul mode.

When reading (Figure 17) the P10, the dila returned lo the
CPU is composed of oulput register dota fon those port
data lines assigned as outpuls and Input register data from
those port data lires assigned a5 inputs. The inpul register
conlaing data (hal was present immediately prior to the
falling edge ol fil).- An interrupt is generaled if interrupls

_rom1he port are enabled and the data on tha porl data lines

aatisty the Togical onuntion definad by tha 6-bit mask and
2.bit mask control rogistars. |lowovar, Pt Als
programmed in brdirectional moda, Porl B doas not issue an
interrupt in bit mede and must tharelore be polled.

Interrupt  Acknowledge Timing. Duting M1 fime,
periphieral conlrollers are ibited lrom changing their
intorrupt enable stalus, permitting lhe Interrupt Enable
signal lo ripple through the daisy chain. The peripherat with
IEl High and IEO Low during INTACK places a
preprograrnmed 8- errupl veclor on lhe dala bus at this
time (Figure 18). IEO is held Low until a Relurn From

ewm

interrupt (RE 1) instruction is execuled by the CPU while 1E1
isligh. The 2-byte RET1i whruction is decaded internally by
the P10 for this purpose.

Return From Intersupt Cygsle. Il a ZB0 petiphieral has no
intercupt pending and is not under service, thenils IEQ =
JEL 11 it has an infermipl under service (.2 . it bas already
inlerrupted and mceived an interupt acknowlodge) henits
IEO is always Low, inhibiling lowar priotily drvices fom
interrupting. 1 it has an interrupt penuding which has not yel
been acknowledged, IEQ s Low unless an °E s decoded
as the first byle of a 2-byle opcode (Figure 19) Inthis case,
IEO goes High until the next opcade byto is decoded,
whareupon il goes Low again. If the second byln of the
opcoda .was a 4D then ha opcodn was an fIEN
Instruction,

Aler an "ED” opcode is decoded, only the petipharal
device which has inlerupted and is curtently under service
has #ts IE) High and ils 1EQ Low. This davice is the
highest-priority device in the daisy chain that has reccived
an interrupt acknowleclgn. All other peripherals have 1IE1 =
1EO. Il the next opcade byle docoded is *4D," this peripher al
device rescls ils “interrupl under service™ condition.

OAta woRD 1

ront
nATA sUS

i DA1A LAT \

accuas

. Figure 17, Mode 3 B Controt Mode Timing, B!t Mode Néad
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Figure 18. tntertupt Acknowledge Timing
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MC145421, MC145425

MC145421 MASTER PIN DESCRIPTIONS

Vop=—POSITIVE SUPPLY (PIN 24}

The most positive power supply pin, normaily + 5 volts with
respect to Vgs.

Vss—NEGATIVE SUPPLY (PIN 1}

The most negative suppiy pin and logic ground, normally
0 volts,

Vyaf—REFERENCE OUTPUT (ANALOG GROUND)
{PIN 2}

This pin is the output of the internal reference supply and
shouid be bypassed to Vpp and Vsg with 0.1 uF caoacitors.
This pin usually serves as an anaiog ground reference for
transformer coupling of the device's incoming bursts from the
lina. No external dc load shculd be placed on this pin.

LI—LINE INPUT (PIN 3}

This gin is an input o the demodulator for the incoming
bursts. The inout has an internal 240 k) resistor tied to the
Vref pin, so an externat caoacitor or line transiormer may ba
used to couoie the inout signal to the device with no dc offset.

LO1, LO2—LINE DRIVER OUTPUTS (PINS 23, 22)

These pusin-oull outputs drive the twisted pair transmission
line with a2 512 kHz rnodified DPSK -{MDPSK) burst each
125 us, in otner woras at an 8 kHz rate. When not modulating
the line, these pins are driven 1o the active hign state—being
the same potential, they create an ac short. When used in
conjunction with feed resistors, proper line termmanon is
mamtalned

SEZSIGNAL ENABLE INPUT (PIN 11}

At the'time of a nagative transition on thls pin, an internal
lateh stores the states of LB and PD for as long as SE is heid
low. During this time, tha VO, 0G1, and DO2 outpurs are
ariven to the high impedance state. When SE is nigh, ail pins
function narmaliy,

LB—-LOOP BACK CONTROL (PIN 4

A low level an this pin ties the internal modulacor output to
the internal demodulator input which loops the entire burst
for testing purposes. During the loopback operation, the LI
input is ignored and the LO1 and LO2 drivers are driven to the
active hign !svel. The state of this pin is internally latened if
the SE pin is heid low, This feature is only active when the
PO input is hign. _

PO—POWER DOWN INPUT (PIN 12)

When held low the iISON UDLT powers down, except the
circuitry tnat is necessary to demodulate an incorning burst
and to output VD, B channel and D channel data bits. When
POis brought high, the ISON UDLT powars up. Then, itbegins
transmitting every MSl period to the slave device, shortty aier
the rsing eage of MS!. The state of this pin is latched if the
SE oin is helg iow.

VD—VALID DATA OUTPUT (PIN §)

A high levet on this pin indicates that a valid line transrnission
has been demodulated. A valid transmission burst is-

cetermined oy proger synchronizaton and tne absance of de-
tected bit errors. VO cnanges state on the rising edge of Msi
when PO is high. When PD is low, VD changes state at tne
end of demoduiation of a transmission ourst and does not
cnange again untl three MSI rising edges nave occurred, at
which time it goes low, or unuf the next demodulation of a
burst. VD is a standard B-series CMOS output and is hign-
impedance when SE is low.

MSI~-MASTER SYNC INPUT {PIN 15)

This pin is the ma's'fter, 8 kHz, frame reference input. The
rising edge of MSI loads B and D channel data which had

been input during the previous frame inta the modulator sec-_

tion of the device ana initiates the out-bound burst onto the
twisted-pair cacle. The rising edge of MS! aiso initiates the
tuitering of the 8 and D channel data demodulated during
tha previous frame. MS! shouid be approximarely leaaing eage
aligned with the TDC/RDC data ciock input pin.

CCl—-HIGH-SPEED CLOCK INPUT (PIN 17)

An 8,182 MHz clock should be sugoiied to this input. The
8.192 MHz inout should be 50% duty cycle, however it may
free-run with respect 1o all other clocks without performance
gegraagation. i

D11, D2I—D CHANNEL SIGNALING BIT INPUTS
{PINS 8, 7

These inouts are 16 kbps serial data inputs. Two bits snould
ba clocxed into each of these inputs between the rising edges
of the MSI framae reference clock. The first bit of each D
channelis clocked into an intermediate butfer on the first falling
edge of the DCLK following the rising ecge of MS!. The second
kit of each D cnannel is ciocked in on tne next negative Tan-
sition of the DCLX. If further DCLK negative edges occur,
new information is serially clocked into the butfer replacing
the previous data one bit at a tima, Buffered D zhannsl data
bizs are burst to the slave device cn the next rising edge of
the MSI frame reference clock. .

D10, D20—D CHANNEL SIGNAL OUTPUTS (PINS 9, 10)

These serial outputs provide the 16 kbps O channel signaling
information from the incoming burst. Two data bits should be
clocked out of each of these cutputs between the rising edges
of the MSI frame reference ciock. The rising edge of MSI
produces the first bit of each D channel on its rescective pin.
Circuitry then searches for a negativa D clock edge. This teils

- the D channel data shift register to produce the second
D channael bit on the next rising edge of the DCLK. Furmer
positive edges of the DCLK recirculate the D channei output
buffer informaten. -

‘DCLK—~D CHANNEL CLOCK INPUT {PIN 8}

This input is the transmit and recaive data clock for both
D channeis. D channal input and output cparation is described
in the D10, D20 pin descrintion.

Tx—TRANSMIT DATA OUTPUT (PIN 13} .

This pin is high impedanca wnen toth TEY and TE2 are iow.
This oin serves as an output for B channal information receiveq
from the siave gevica. The B channel data is under e control
of T21, TE2, and TOC/RDC. {See TE1, TE2 descriction.)

MOTOROLA TELECOMMUNICATIONS DEVICE DATA \
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MC145421, MC145425

Rx—RECEIVE DATA INPUT (PIN 21)

8 channel caza is input on this pin and is controlled by the
RE1, RE2, and TDC/ROC pins. (See RET, RE2 description.)

TE1, TE2—-TRANSMIT DATA ENABLE INPUT
(PINS 14, 15)

These rwo oins control the ouzput of data for their respective
8 channel on the Tx output pin. When both TE! and TE2 are
low, the Tx pin is high impedance. The Asing edge of the
resoective enable oroaucas the first bit of tha selecreg 8 chan-
nel data on e Tx pin. Internat circuitry then scans for the
next negative transition of the TDC/RDC clock. Foilowing this
gvent the next seven bits of the selected B channel datg are
OuIpuUT On ne next seven rising ecges of the TOC/RDC darta
clock. When TE1 and TE2 are high simuitaneously, data on
the Tx oin is undefined. TEY and TE2 should be apporoximately
leading-2dge aligned with the TDC/ROC ¢ata clock signal. In
order 1c keep the Tx oin out of the nigh-impeaance stata,
hase enaole lines should be hign while the respective 8 cnan-
nel data is being outgut.

RE1, RE2—ARECEIVE DATA ENABLE INPUTS
{PINS 12, 20}

T inputs cantrol the inpus of 3 channel data on tne RAx
sin re gevice. The rising edge of wne respective enable
signai causes tne cevice 12 i0ad tne selected receive cata cuiter
with c21a from the Ax pin on the next eignt falling 2dges of
tn2 YOC/ADC cicex input. The RET and RE2 2naples should
be rougrlv ieaoing-edge aiigned with the TOC/RDC data clock
indui. These enasies are rising 2dge sensitive and neeq not
be high: for the entire B-channel input period.

TDC/RDC—TARANSMIT/RECEIVE DATA CLOCK INPUT
(PIN 18)

This 'in_ou: is the transmit and receive data clock for the
B chanret catz. As described in the TE1/TE2 and the RE1/
RE2 sections, outus data changes state on the rising edge af
this signal. and input dara is read on the falling ecges of this
signal. TOC/RDC shouid be rougniy leading-edge aligned with
the TEY, TE2, RE1, and REZ enaoles, as well as the MSi frame
reference signal,

MC145425 SLAVE PIN DESCRIPTIONS

Vop—POSITIVE SUPPLY (PIN 24)

The mast positive power suppiy pin, normally =5 volts with
respect to Vgs.

Vss—NEGATIVE SUPPLY [PIN 1)

The most negative supply pin and logic ground, normaily
Q volts.

Vret—REFERENCE OUTPUT (ANALOG GROUND)
(PIN 2) '

This oin is tne output of the internal reference supply and
shouid e ovpasseq to Vpp anc Vs§g with 0.1 uF caoacitors.
This pin usually serves as an anaiog ground reference for
ransformer ceucting of the device s incoming bursts from the
line. No external dc ioaa shouic oe olaced on this gin,

-5

LI~LINE INPUT (PIN 3

This pin is an input to the demodulator for the incoming
bursts. The mout nas an internal 240 kO resistor tied to tha
Vref pin, so an extarnal capacitor or line transformer may be
used 0 couple the input signal to the device with no dc offsar.

LO1, LO2—LINE DRIVER QUTBUTS (PINS 23, 22)

These pusn-pull outpuss drive the twistad pair ransmission
line with a 312 kHz mcaified DPSK (MDPSK!} burst 2ach
125 us: in otner words 2t an 8 kHz frame rata. ‘Nhen not
moaulating the kine, theses pins are driven to the active hign
siat2—being the same potential, they create an ac shors. So
when used in conjunction with feed resistors. proper line ter-
mination i$ maintained. ’

CLK OUT—CLOCX OUTPUT {PIN 13}

This pin serves as a bufiered output of tre crystal frequency
diviced by two. This ciock is provided for systams using the
MC 145428 Data Set Interface asyncinronous,synchronous tee-
minai adaotcr devica.

[B~-v1ooPBACK CONTROL INPUT (PIN 4)

When this pin is iow, e incoming B channels ‘from the
masier are burst back 0 the master—instead of the Rx
B cnannel ingut gzta. The B channel data from ihe master
continues to be outout at tne stave's Tx pin during loopoack.
If the TONE anc the ioopsack function are active simultane-
ously, the loooback funczon overriges the TONE functon.
O channei cata is not afiectea by L3.

VD —VALID DATA OUTPUT (PIN 5)

A hign on 1nis pin indicates tnat a vaiid transmission burst
has been demodutated. A vaiid burst is detarmined by prooer
synchronization and the aosence of detected bit errors. If no
transmissions from the master nave been received in the last

ZBQ s, 23 d nined By an internal cscillztor, VD will golow.

280 us, asdes

Mu/A—TONE FORMAT INPUT (PIN 11)
This pin determings the PCM code for the 500 Hz square

‘wave tone generated when the TONE input is high—Mu law

(MusA = 1) or CCITT A law {Mu/A =0} format.

TONE—TONE SNABLE INPUT (PIN 16}

A hign on this pin causes a 500 Hz square wave PCM tone
10 be inserted in piace of e demodulated B channei data on
B cnannel 1. This featute ailows the designer ta provide audio
feedback for telset keyboard operations.

PD—POWER DOWN INPUT/OUTPUT (PIN 12}

This is a bidirectional pin with a weak output driver sa that
itcan be externaily overdriven. When held low, the ISDN UDLT
is powered down, and the only active circuitry is nat which
is necessary for demaaulation, generation of EN1, EN2, 2CLK,
and DCLK, and outputting of the data bits and VD. When
heic hign, the ISDN UDLT is oowered up and transmits nor-
malv in response to receiveg bursts from tme maszer. !f the
ISEN UDLT is powered up for 250 us —whicn is cerived irom
an intemal osciilator ana na bursts from the master nave gc-
curred, the ISDN slave UDLT generates a free-running set of

» MOTOROLA TELECOMMUNICATIONS DEVICE DATA
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GENERAL

The ISON UDLT consists of a modulater, a demodulator,
intermeoiate data registers, receive and transmit data registers,
and sequencing and conuoi logic. The Rx and Tx buffers
interface digitally to the line card backplane signals, while the
moduiator and demodulater interface to the twisted pair trans-
mission media. Intermediate aata registers buffer data berween
these main, components. The ISON UDLT is intenced to
operate witn a 5 volt power suoply and can be driven oy CMOS
or TTL iogic.

MASTER OPERATION

In the maszer, tne rising eage of MSI initiates the 125 us
frame. 3 channel cata is clocked into the Rx registers uncer
control of TOC/RDC, RE1, and RE2. This data is comoined
witn the D channel data clocked in on pins D11 and D2l by
the BCLK, The resulting 20 Sit cacket is stored ‘or the next
frame transmission to the slave UOLT.

The burst outout 10 the siave consists of the 28 - 20 daca
loaaed during ne previous frame. The ourst receivea irom the
slave is cemocuiated ana stcreo ior outoutting in tne following
frams.

5 chznnel bits demodulated in-the previous frame are qutsut
on te Tx pin uncer conwol of TOC,RDC, TE1, ano TE2.
Demoagulated D channel bits sra outout on the D10 and D20
outgut gins. The inoicatian of a vaiid burst demodulatian is
the /D outout. which is upcatad at the start of every frame.

SLAVE OPERATION

in normai siave ooeration, the main syncnronizing event is
comoietion of cemocuiating a burst from the master UDLT.
This action initatizes the 125 us frame oouncary of the slave.
During the siave frame, B channel data is loaged and s:ored
under cantrel of the BCLK, N1, ana SN2 qutputs. D channel
Qataisioaoea at D1l and D2l unger control of tne DCLX ourput.

The demodutated burst from the master is separated into
its D channei and B channei components and outout on the
D10, D20, 2nd Tx gins. The retum burs: tc the master con-
sisting of oreviously loaded 28 =20 data is transmitted eignt
bauds after the comoletion of demoduiation of the master’s
burst. This provides a period for iine transients to diminisn.

The start of tne slave frame initiates two cycles of the
16 kHz DCLK, and one cycie eacn of the 8 kHz EN1 and SN2
enables. After comoieting their cycles, these outputs remain
low until anotner oemodulation signals the start of a new siave
frame, In this manner, clock siio between the master and slave
UDLTs is absoroed each irame.

POWER-DOWN OPERATION

When PD is low in the master, the ISON UDLT is powered
down and only that circuitry necessary to demodulate incom-
ing bursts is active. No transmissions to the slave accur during
power down. If the master is receiving bursts from the slave,
the VO pin wil cnange state upon completion of the
dempdulation.

When the 7T inout pin is driven hign, tha master ISON
UDLT is powered up. In this moda, the master bursts to the
slave every frama. B and D channel data can be loaded and
unloaded and VD is updatea on the MSI rising edge.

If no bursts are recsived by the maszar, whether powered
up or not, the B channal data is unknown and the D channel
bits will remain at their last known values.

The PD pin on the slave UDLT is oidirectional with a weak
output driver that can be overdriven extemally. When low —
either externally or internally derived, the siave is powered
down. No bursts to the master can be transmitted. EN1, EN2,
BCLK, and DCLK outputs are inactive ouring cower cown
except wnen TONE is high or a burst has been received from
the master. 8 and O channei data®an be ioacded and unloaced,
and VO is ucdated upon completion of demodulauon of an

" inczming burst from the mastar. Input 8 and D channel data

is not transmitted until the siave is oowared up. in which casa
the first burst contains the most recently loaded data.

When the PD pin is high, the slave is powered up and
transmits every frama. The data enables ard clocks are output
and data can be loaded and unloaded.

TIMEQUT OPERATION

Timeout is an operatirg state in botn the UDLT master and
slave devices. This state ingicates that no incoming bursts
have oeen demodulateq, forcing the VO pin low. An internal
counter is incremented for each frame that does not contain
an incoming surst. The counter is reset upan demaduiating a
ourst from tne iar end. Timeout can oceur whether the device
is powered o or Gown.

. In the master, timeout begins on the rising edge of the third
MSt following the last received burst. Thisis equivalent 1o two
MSi frames. The VD output is forced low curing timeout. The
8 channel outour data will be unknown, but the D channel
bits will remain ar their 1ast values. Successiul demodulation
of & ourst from tne siave wiil result in leaving tha timeout state
on the next rising MSI edge. ’

Timeout in the slave begins during the third frame without
an incoming ourst. The VD pin is forced low and the lacs
O cnannei bits are saved. Normaily, the slava tming is syn-
cnronized to the incoming master bursts, but in timeout, he
slave ooerates from a free~running intemai irame clock
accompanied by BCLK, EN1, and EN2. These ciocks are not
generated during the two frames prior to entering timeout. If

powared uo during timeout, the slave wiil burst to the master .-

on every other frame. This mode allows the terminal equipment.
10 transmit its swatus to the master even though it is not re~
ceiving data. Demodulation of a burst irom the master will
cause the slave to exit the timeout mode. .
When the PD pin is used as an output on the slave UOLT,
timeout controis the pin. Timeout forces the PD output low
to indicate that the device has powered itsalf dov/n. In this
case, the slave will not transmit to the master. However, when
a vaiid burst is received, timeout ends and the PD pin is driven
high to indicate power up. This feature allows the slave UDLT
to self-power-up and down in demand-powered loop systems.

NOTE
The slave uses a free running clock during timeout.
After a long penod without a burst from the mas. -
ter, the timing between master and slave coula
be such that mora tnan one burst wiil be nezced-
to resync the two devices.
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MC145421, MC145425

SWITCHING CHARACTERISTICS Vpp =5 Y, Ta =010 70°C)

f
H

i No.* | Paramatar

i | Min | Max . Unic ]
Master Timing
P TDC/ADC Puise Width Hign R ns
2 TDC:ROC Pulse Wiath Low P11 { ns
i, 3 | MSi Rising Sdge t0 TDC/ROC Falling Edge Q| . ns
{4 | MSI Pulse Wictn 200 | . ns
i 5 | MSIRising Edge ta First OCLK Falling Edge | 0 i ns
§ MSI Rising Edge to First 010, 020 3it Valid | | = + &s
7 TEl, TE2 Rising Edge to TOC/ROC Failing Edge | 1o | i ons
8 | TDC’ROC Failing Edge to TE1, TEZ Rising Edga P20 | ¢ ns
8 | TEY. TE2 Rising Sdge to First Tx Data Sit Vaiig ' i 30 i ns
10| TOC/ROC Rising Zdga to Tx Data Bits 2 Througn 8 Valia ] i 30 | ns
i <11 | TEL TE2 Failing Edge to Tx High-Imoedanca { P70 ) ns
i 12 | REL, RE2 Aising Sdge to TOC/ROC Failing Edge i o | i ns
' 13 ! 7DC/ROC Failing Edge to RE}. RE2 Rising Edge oo i oas
v 14 ! Ax Data Setup {Data Vaiid Befare TOC/ROC Failing Sagel E ioons
15 | Ax Data Holg {Darta Valid After TOC/ROC Falling S<ges 1 20 ! . as
16 | RE!, AE2 Pulse Width 20 ! i ns !
17 i OCLK Rising Edge to D10, D20 Bit Valia i - . s |
i__18 i O11.0ZI Dara Serup iData Valid Before OCLK Faliing Ecges o0 as i
© 19 DI, D Dara Hoid (Data Vaiid After DCLX Falling Zcge) [ ns’
i 2¢ ; OCLK Puise Wiath Low [ no i s
21 i DCLK Puise Wiath Hign 10§ | ns
22 | 14SI Aising £dge to VO Valia i — i ns
{ 23 | FD. LB Sewc \PD, L3 Vaiid Sefere MSI Rising Eage) E | ns
. 2% | PD. L3 Hold (7D, T8 Valid Aker MS! Rising Eagel R . ns
Siave Timing
.3 25 | 2CLK Pulse Wiath High iCCl=8.192 MHz) 368 | 4.15 us
{28 | SCLK Puise Width Low (CCl =8.182 MHz) 366 | 415 us
[ 27 i SN1 or EN2 Rising Edge to 3CLX Rising Zdge i 75 17 | ns
| 28 | EN1 or EN2 Rising Edge to DCLX Rising Zdge =50 | ns
jra:] EN1 or EN2 Rising Edge to First Tx Data Sit Vaiid ! 0 | ns
20 8CLK Rising £dge to Tx Data Bits 2 Through 8 Vaiid . V=75 | as
31 | OCLK Puise Wicth High (CC! =8.192 MHzj 3.0 | 315 | us
| 32 | DCLX Pulse Width Low (CCI=8.182 MHz) 310 ; 315 1 us
{ 33 | DCLK Rising Edge to D10, 020 Bits Vaid 1 30 | ns
34 Ax Setuo |Rx Cata Valid Before 3CLK Failing Eages “175 i ns
35 Ax Held (Rx Data Valid After 8CLX Falling Edge) 0 i ns
3] D11, 021 Setuo (DN, D2 Valid Before DCLX Failing £dga) 0 | i ns
37 011, D21 Hoid {D11, D2 Valid Atter DCLK Failing Edge) 0 i ns
28 EN1 Rising Ecge to VD Vaiid ] ! 80 ! ons
SE Pin Timing
39 | T8. 7D Hold (LB. PO Valid Ater SE Failing Edgel 20 i ons
0 | D10, D20. VO Hign-Impeaance After SE Falling Edge ) ns
41 | D10, 020, VO Valid Aher SE Rising Edga) 60 as
42 | T8, 75 Sewo (LS. 7D Vaiid Sefare SE Rising Edge! Y ns |

“See Swicning Characiensacs waveforms
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