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Ordering Food Remote Control

Chalermpan Fongsamut

Anuroj Saekhow

Amonpong Chumsai Na Ayudtaya
Ruttikorn Varagunsiripon Advisor

1995

ABSTACT

This project presents a new partial design and constuction of
remote food ordering for using in rastaurant. Based on the project of
data transmitting by radio we proposed a new designed headware providing
lower error menu model. We also develope a received control software on

PC providing more capacity , flexibility and easy to use .
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faetuelilu rRTS Wedyguilogluaniuniween (negative voltage 30 avin

[T 1] v ‘o 8w ' b4 < o 9 ¥
1) YA 1IUMN QﬂﬂﬁﬂliUﬂ'lENUOﬂ’J‘IWSGUW%z‘iUﬂJﬂnuﬁllﬂ’J

Data Set Ready (DSR RY] 6)
d' [ .ay t A a [P 1) a o
dodynrumoiiogluanuzesu m3vasin “0™) Wumsvenlulasneufiuaes

1 T 1 =1 [ ar s d' T ¢=;=l
wSerhedain TudusedhdumeInsdwisoudsouds uasndeuiezdelduds Tudunitins

¥
1w o

myudouaoss Tulid wwdidyanumoi hluenineuiuaeidn asInsdniladuswuda
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Signal Ground (SG ¥ 7)
sG vmhiidusssuussdunisussauddadmiunn q moves Fyanueziiug

sy “o” Waifsufudyyiadiou

Carrier Detect (CD 9141 8)

Tuinerdedyanuiiogluaouzeeu (@edn “07) IWuenlulasaouiuaey ield

as

[l t 4
onannTuiuvesdafonils dyyadiinillye LED vend léSudygnunn

o o

Jud
=]

Tuuvosdnihoniiiuds T LED azagnihilaves Tuiduies

Data Terminal Ready (DTR ¥ 20)
a @ & a 4 4 a 1w o o
asuunefiladyanumeiilioou @eln “07) dlondoufinzaaaeiuluay Tuax
dunee s InYBsEaies (CD, DSR, CTS) Iineufiunedi yinnouRIADY

ludadyanw DTR

Ring Indicator (RI Y171 22)
o P 4 a [ aa o Y 4
FograilFluTudfidussuunoulddaTuld (Auto-answer) wanuiivzesuie

o

fidyounszAn uazearszrudoadaveanssa

1191} 19TV 9239038 HinBS Nl

ms*dwr:mamnﬂauw'Jmaimmimﬂuwuan"l‘muuutﬂumsﬂwauaaaﬂm
Fwotn Rs-232¢ Fuiunsdsdeyauuueynsy Tasizauusasufidaiuwesn Rs-232 flvy
ogluszay <12 Toan Fotus TudntesdudeadimudasssAuus iy +12 Thavi Tieglu
e TTL (0 - 5 Taan) Tuiiitistld 1od MC1489 TﬂUizﬂuu‘Nﬂummm"lacvu

~ yndly 12 Tead e MC1489 92 1T ussAuNTIAU 0 Tran

_ e -12 Toart e MC1489 a2 1RSuszduus e 5 Thav

Tumsdadoyadmesn RS-232 foufusufuiiosdesdouusady u
s¥dU TTL (0 - 5 Tav) Wegluszauusau +12 Thar luiiiisnld lod Mci1488 Tavszdu
TREAE Ea B0l

_ ymdha 0 Tal s MC1489 vz 185 uusedu 12 Thavi

a5 Tat dleru MC1489 vz 185 unsadu -12 Taan
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MC1489 MC1488

>0 | | D
R R
s ? MC1488 MC1489 3's
2 ' _ °<l 2
3 3
2 3 2 2

7 N

d' a I's ar d'l =3 'd
3% 2.6 (AAIMS D ULADS INAAUIAT BINBUNIUADS

o7 msnld oud wanad 3 asall ud yanevuiaen FSK

v u
[

4 [ v

Tuda 1 Zaedt Ivinmssonuniulfledues xr-2206 wnhimhiinasudygrad
Snoailudyaraieurasn FSK

Taseerramoluves XR-2206

i 4 v

lodiued XR2206 fwuluTudfafaddunumesaes dauaunselumskaa

adugland (sine) guRdumMIMALN (wrangle) Aoy (square) UTUW (ramp) 1A TAGHE
:.;3 TRER-YS 2 a ad 1w a o 9 d’u

anudsaud g Smaudmaoiladinlagasiuassngusnsnianiiey usnIndid
aunsoiled XR-2206 WAILANUIIALATAIND (AM W30 FM) UaY Phase Shift of
Frequency Shift Keying 14dae

o [ d’ 1 < cl' 9/ ar dy

dmiu xr-2206 feghumaineled 16 1 aunsofiesldfiuniGos (power supply)

[ 4 []
£ Aolutna 10 8 26 Tharld nieereee1finidneglugae s 13 Taant vaiziides
v ¥ 1 4 T

nandyanuAAUFIoN (sine) Hufh Lhd. vesdwyganiueziie 2.5% wieada lifinsdiuuas
wndgmsoUfuindedios 05% 1lasmIniuguuesnssininndesulaviidygu

I4 (; I 4 - 14 a a S 1w 4
wiwngy landliselivunagega 2 Thart (r.m.s) uasiioyndunuausginiiy 600 Toviu
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oM nr-22

i

i3

INPUT

ourrur [T <1

FVLTIPLICE
AMD

rutz out (7]

Ve E

——7
NG ‘—l"‘

sweC
SHAPER

RESISTOFS

——8 |

curert
swiches

SYHHCIRY

&0J.
3
~.

-

b—mm
&04.

By S

;1_2_| GFOUND
syne

] outeur

0] erress

Fsx

q

InFUl

qUf1 27 uaadenlaseadaudazdinues XR-2206

[l b4
st 27 uamsudenlaszunsuusazdiuves XR-2206 valedhAgyvesduiife

& A& o [ o a ' da e
V.C.0. (Voltage Control Oscillator) Fadioviun 1iun5ining Shifdss Iugamesiimmh

flumsifoudygrudsasang 0-5 Taiiudygaeuasnlaniod 2 aawd Teeud

azanudunudoya 1 uaz 0 9z ldaeesdegi 2.11

XR 2206

+12V

1y ==

1g
9

FSK OUT PUT
= 1uF

> +l2V
1
= 4]
R 3IS0K 3
FSKOUTPUT| V7
e
.l [_{ Iy
1 7
s.uc% | reB s
|
1 !
L ouF
5.1K -~ R7B
Ah
AN ">
= N
ReA 1 R7B
K = 9 10K

.,ll

DATA OUTPUT

U1 2.8 usmamairled xr-2206 TS InnFRETHYRIS Tugrained

14 1 4
mIvenuuuAInaIanseeiue 1d lavggluaziiaelsynaudail

AMhF9esaal (Timing Capacitor) ABTEMINN 5 lag 6 wiluduwnues veo.

fiamunzanlunsldnuegszndn 1,000 pF - 100uF ez¥iausuniy

) ' } 4
(Timing Resister) (W0 1¥fmuannuivesdyana lniinnises Tasau

Yfuumald Tasldanudunusauauns

749 (Hz)

[ o

AINUNTUIANIAT ~

Y-8

anaaIMITINIGn

1/RC

dio ¢ flam1 1 FinoTIAa1(Timing Capacitor) Hag R ADAIAUNIUTIAIIAT (Timing Resister)
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fipaninsdssmianudaosnind  dmiuunudyonudtaaguasd  uaz
° v a ¢ s 't =) a ‘o .. . o '
fmua WMldmnnhdmediosnudes Ao dnessaal (Timing Capacitor) finosening
1 4 1
91 5 waz 6 ANTUAMMIRIUMUIANET (Timing Resister) 32a0adl 2 A1 Faldddmumuia
1781 (Timing Resister) 2 ngusaidhfinn 7 uaz 8 Tagnquitlisdadumuiinnioziiud

ademwdm weznquiiindidunudesniesdufadrenuige udazaguezstszaey

[
- 1 <

w 9 d’ o Y -=; o 1 9:‘! ar d‘ Y o a 3/
foddmumundiaad  sazddumuiidiusm Idfdeoynsuduelilsunindldga

' ¥
a o

A4 LazazduntIvy
dmSuFNveIAIIUMUTANAT (Timing Resister) fimuizanlumsidauszeglu
¥152MI1 4-200 i TaTortu oS NYIAUAIAIUBIRUINGIH (Terperature stability) LAZAIN
b 4 [l
Wouvesdyanaaned Weglusedildaulfedefidsz@nam
& 8 ar aa o ¢ 9y - a =
e lvdynuatasasunnyuia 0-5 Taaiidnnfiai 9 vealed

; ToFvzgMduniudanal (Timing Resister) 11 7 Tumsldduiadoyoiw

9

]
ar =

d Y as 8/ =3 ' I'e r- -
Eﬂ‘]ﬂtju OIMAICARVTAYYIUNIVWIUYHIANINAN 2 T”m'n Hivw1 9 Nﬂ'lilﬂﬂ’)\lﬂi {open
circuit)

] Todvz 19Madumudanal (Timing Resister) 191 8 lumsdiutiadyau

]
ar a 9 =

suaned Smnsedudyaafihintinnaedesnta 2 Taan
a d' (q’a’ ] dd’ (] ‘:1, a d'l 9 o
msmﬂﬂau§1Jmuuwiuum1ﬂmu VCO uaﬂwmmuuﬂzwaﬂgﬂﬂau"lﬂ 2 YUA
A A P PR as § [ . .
Aogunauusuigvzilonlididmvessesgudygrugilaned ( Maltiplier and Sine Shaper
a a & A a 4 4 - /¢ o '
YO uazAAuIUAMBoY (rectangular) Feziloussnfivueninniin 11 Taoru
) s 2 a A A’dd’ Vo a o Y. . a
NITUNAIADT “'INﬂ'liNﬁﬂﬂﬁuuﬂ‘lluEJQﬂUﬂ'lll']‘Klﬂ05ilﬂl'Jf‘l'l (Timing Capacitor) Iﬂﬂﬂ']lh‘lf
o o =.|y a Yy o ° 9y a [ [ dy A 4 da I'd
lﬂfﬁﬂﬂl']'ﬁ'luﬂzlillﬂutﬂll'ﬂ'izi‘]‘ L'ﬂuwa'n1‘114mﬂmmwwmﬂaugﬂuww UASNDNIBINAHN

] ] [ [ ' 1 +
vz lAdgya High NndusUdmAsy (rectangular) sunsziausedu Ifiniuszage q nila

] v
o] S

o a ] 4 a @ s a J
fyafiszvi i ladygnandugldmfsunduamodiudyaiu “Low” uazanhdineiia
d - L. ar [ - )
1981 (Timing Capacitor) auiiulszy lufimmuassfudufuasududunarlfifatanas
& /R o < [T T ¢ e q ¥ A A A
YoIndugULTHHFINIEANAIUDNYA “firing voltage” 15UUTNgATl sz Rz FmAsN
(rectangular) naunaoiiluseiudyna “High” uazaszuIumIa q fsendulundum
[putimileuay
) ' v
sunduuswif ldnindiuves veo veeled xr-2206 1 ezgmir lidhdadauves
. 1 2 4 ] [l
multiplier and sine shaper block dnfideduiiuimfindroiu99sUrIOAIINANG 9T

s t a a

a =a a' a v P o a L4 t
THeniynduRuaud fiv1 3 dmge uazhinn 2 willweniymivives AlladuRuaud v
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o s ad o S a . q¥ & 4 o
fu 600 Toviu lunsdifillarsesfian 13 uaz 14 Husziwavi Imiemiyn v 2 uag 3 ey
4 v [ { ' L4 1
Taduplusueemn uatmedidumudilimsza 200 - 300 Teviuhivn 13 uag 14 93
s q. ¥ & ¢ w e qy 7 o o a4 ¢ v
W ldoeavesndugilusungndasen Mlviomiyniin 2 uag 3 Wu waanaumeisenn M
v ' v y L4
fimsfuuasiigadeamnzay s ldndugdnoii ldlanufowiios 0.5% mniu ms
o s 4 o Y = ) o
AuausasIMIvnedygueniyn FSK ild lasmsaiuquitn 1 e 3 TagluTuau
9 : 3/ & = o o " t @ A
Pawilsnisauguasmsunein 3 Tasnngun WHUNAN 3 TABAUBUNN
ar s a (a’du t ar é ° 9 o -t r's a a e
yoatiivesienld iveslidasimsvsemiiy 1 Foiildund 2 T mynduAuaugim
b d ]
fu 600 Toviu dutumannsalin 3 shmdhfidludniuguusadu dmsumsfmuasas
msve1e Tao1923951Lu59AU (potential divider) Avidfian 3 inlddyaaduyniivh luds
LY = Qs 1 ar z o o s 1
tiesuoulalwiens gamuaudnar Iiihawnessudassduiu  Tasdnduseausanann

1 é dy
ﬁzlﬂuﬂ?QﬁUQﬂﬂﬂtlﬂlﬁUQ’Ni]i

& UABUNIIA 1IUA 10837 I8 TUMIULELA 1o Im1hT ined

° o I~ d’ = s 3 ° a

dmiuTuay Baeilldldmainansuegandyansuuy  FSK - e lddmuaniud
A q Aegruru tldmnudaunasgiuees CCITT V.23 fefiupaisn 1200 dnasduii

v 1 4
AMWA £, uaz £, 1 1300 UAs 2100 Hz mud1duaadua i somuIsiiIuennuamuniu
} 4
wazamFunes 1aaadl e
° ° ' o LY 3 t ] »

_ Lhmsimuamivennhdinessanal (Timing Capacitor) $4A59204 MY 1 nF~~
- o\ G Wy  Swye ' ¥, lo v 1w
4 100 uF aetiu TuTuan I$meli lasmuasvesnthdmessanar 13imny 22 nF

2.MMIMUIUAMVBIAIRTUNIUY A1Ia1 (Timing Resistor) 3INAUMIN 1 lagawd
0 Y as qv
fnua o2 ladat

J v Y [ P 2 =y Yo o aa P a [13}]

- mvessiadumusanafinn 7 FaniiletuFygualaeatiiaetadu “1” uaz
&
RIGN

[} vy 1 4

nnanudfinuaasIn ‘17 WuiiAunidy 1300 Hz datiueela

1 P -9
AMANUAIUNIUAN 7 1/(1300x 22 x 10 )

34965.034965 Toviy

]

' @ Y o 4=i < a4 Yo o aa Aot ad [TPR1]
- AewInumuTananivl 8 Fendllsiudyguaineaniasuidu “o” uas
A
11189
.o vy v
nANUIRfIMuUaaedn “0” vuliaunify 2100 Hz sariusz1d

AMATUATUMIUTAN 8 = 1/(2100 x 22 x 10 )
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= 21645.021645 Torty

2.8 n3a sud yaaesuasn FSK 11 ud @ I o

s

amsudym FSK uﬂ~suﬁmmmmﬂmﬂmﬁtyapm RF Tasfimnfiazimsuas
foygw FSK 37 2 anudlinmoiudygudtaea 0 nudlsussdudszin 0 Taav)
uaz 1 nudsusnulsznm s Taav)
majuiildlefived xr2211 c]N°l¢’\'qﬂaaﬂxluuuﬂﬂumw1~1waﬂ1msuﬂm Foyeel
psk Wfudyn udiaea  (FSK - Demodulation) mwﬂﬂs"lutwwaga (Data
Synchronization) asneAIHadyaIaudse (Tone Decoding) msamadyn FM (FM
Detection) {asnN13 ﬁmﬂﬁqmgmﬂ?'mmﬁ (Carrier Detection)

Snwuz Taoa lvealed xr-2211

lodiuns XR-2211 S leafvnanuuuiadengll (phase Locked Loop : PLL) 8!
LaUmi‘xsﬂu"lacnuau'iu‘mqmuﬂ 45 9 20 Thant uawmmsnmuu“lumummnmxm 0.01
Hz U104 300 kHz uaﬂmnuaqmminmﬁmtymeuwn‘lumwﬂm"lﬂmtm 2 fadliaviw
aafidhwtvwadiosndt 2 Tan $nedmilafie mmin"l‘mumnnnﬂﬂninmwamrm
hanasgnldus aszga DIL, TIL oy ECL 1é8adau

TaseadrameTuveslod xR-2211

vee [0 ] ~TranG
CAPACITOR ™~
IMPUT (2] 3] —
gerter 7 e
IR 3 2] pesisTOR
[€ele] of
GAROUND i oty
Va Cs-; 5 - >
lal 4
LocK GC—‘ ,'_m' TQ-] you186GE
Leees FLF. out

ovisuls {3 EE__ E NC
OATA - FSK
currur L _<V____J_—‘E COMP INPUT

FSK COMP

sUfi 29 uaadInsaadenwluvedled Xr-2211

Tﬂiqﬁimmﬂuuammsﬂﬂ 35 TﬂuuTﬂsmswamﬂmwsMﬁaeﬂaﬂmﬂsmau
ZrgansiSuontanwoees (Preamplifier) , 29IUAYYIWUDUIADA (Analog Multiplier) i
1Ausesiadimames wag199s VCO (Voltage Control Oscillator) Tag99suSuonanhe

/aq ¥ o o o a Ao o ' a a P 9l 3 '
lﬂﬂiu‘l‘lfﬁ']ﬁiU‘\JU"IUﬂfUuﬁJu'\mEJUT!ﬂYm‘UUW\WI 9 (Q’\lﬂ'ﬂ 2 Nﬁai']ﬁ'ﬂ) °114wmﬂqwu eyl
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'N11sMﬁﬁmﬂmai'uuu'ﬂmf:ﬁmuﬂé'wﬁumnﬂac’?fﬂaai'mﬂ aIUNeT VCO lfuﬂ:gﬂmuﬂn
mmnTﬂummumu Ry ll’ﬁ"ﬂiuuﬁinﬂ']wimﬁﬂmﬂmﬂi
llNﬁuﬂ‘Nﬂ\i (Reference Voltage : Vi ‘ﬂ‘U“l 10) I.lﬂﬂu‘ﬂ‘ln 10 uMlﬂuusaﬂuﬁwm
f?m%’uusaﬁ'uﬁm 5, 8, 10 uaz 11 TﬂU‘ﬂ‘\ﬂ 10 m"ﬂmmmﬂwmﬂswm 0.1 vF AunT
'J‘LlﬂLWBU'lUW'IfT’di’UfU'liNﬂT\llﬂﬁ\laQﬂﬂ’)uﬂ llﬁ"iﬂ’l\l%iﬂ'\ﬂﬂﬁﬂ'\l’dua
ﬁmmmmmwmmmwiaﬂMﬂﬂmﬂmai (Loop Phase Detector Output) 'mn 11 'ff

Fﬁlmamwnﬂummmumuﬂﬂmmsuaﬂwl'dﬂmmﬂaﬂﬂuummumu R, uazmihd

'
L TePvd

we3 C, samthiidhinesguitawesveuadongl °luﬂsm°nm1ﬁﬁﬁmm1m§uww?a"lﬁﬁ

y

auuanaemamavesesadengy sz Sunseufin 11 fezimindifoafuusadudiy
89 VR

miﬂmﬂnmm‘éuanws VCO AWaNBdI19s VCO gRRILANIINAIRIUIY Ry,
Figansonidnnaunisi 2

f, = WRcrs B2~ \\ - @)

Tavfi d, AomiTiansnresynIN 13 fu 14 LazfoauaanInMueIAs 1AL
My R, Ianeglugaesendn 10 Alalevy

aigmesAIuANNeT VCO (mn 13 uae 14) anuaildnnaees veo ulsnAu
fususathdmed C, fideszniten 13 uaz 14 anhdiaes C, ﬂaﬂmmu"lumnea“lumu

200 Wiavhiaeats 10 Tulanhia .

mylfuauivens  vCo arslgmdumuAic ey 1dreeynsuiuda
S Tasrasuuesiadumuiarealfimudadm R, |
mstiled xr-2211 T lunmsamadyau FSK

asthled xr2211 WisiweimsAmasadya s FSK uaasgy 2.10

l . co
A
L1 '—ﬂ:]
FSK INPUT 2 L3 RO RX
°__“_——3 12 B M__A,e,\_T
T B v O =
S m— 10 10.luF i
CRLSIK T g R1 {
+ r = . Cl !
vee 7 8 | e 1
1
RF 100K ! S
< =
: ]
DATA OUT 2UT N c;-' mil

714 2.10 uasstemailed xr-2211 T ldimevimsamasadoys FSK



18

vnglfi 2.10 ddmmu R, wazmithdimed ¢, Whfedmuanininateves
wadengyl ) Fadmmu R, uldifedmunuuudin, mmhdned ¢, imuadine
nmanawesgUiamesiaziquuans, amhdwed c, uazdadunu R, imhiidu one
Role Post-detection dmiudayanaueniun, fadmmu R, dfnlszinm 510 AlaTevy) F
AO3TIN 7 tay 8 imvhidudilounduniannn (Positive Feedback)
Sunpumsimuasddnmuasahdined

LAnnammEnmwearadongy £, dwaunisii 3 Tae £ uay £, Aennwdm
ADIVBITYYIUDUNN FSK

£ = (f+fpR 3)

ﬁ'wmaﬁ'mdufu'1ﬂ"ﬁmuﬂmméﬁ'ﬂmmmgmvaq CCITT V.23 finfiueaisn 1200 fin Ae
w1 Fafinawd £, uas £, M 1300 iz 2100 He audduatiies ¢

fo

(1300 + 2100) / 2

1700 Hz

2. @enaTudunu R, S R, ﬁymsnzagj“lwﬁu 10 AlaTovuauis 100 Ala
Teriu dmFusanudumuves R, 7190 T 1¥meriuien 10 AlaTeviy

3 Anansanhdined ¢, Aaumsii 4
/RS TN 9w & JF @)
1/(10 x 10’ x 1700)

Co
Co

58.8 nF

1}

4 AMUIURATATWATUMY R, INAUMIT S
¥ s - 000 ©)
¥ 1 4 ] v + 1 4
nnanudnntuasud 1 uazannudun i luduaoui 2 wldsves R, Al

10 x 10° x [1700 /2100 - 1300)]

R,

21,250 Toviy
sdmaumahdiaes ¢, efmuaguianiy (Loop Damping) Fenazezfisn
Ussanm 0.5 Favuez drvesmihdinnd C, fastumsfi 6
c, = Cold (6)

' o o we o o
1NNV CO AUVUADUN 3 9 1ﬂm'UEN CI MNU
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588 x 10 x 0.25

C, =

8
147 x 10
14.7 nF

6.Muramvesanhdiaes C, fifmuadaduniu R, Ty 100 Alalevuuazd
v +
fumu R, Svuta 510 Alaleru dniuszmdiues ¢, 1danaumsh 7

Ce = 3 / Baud Rate uF T )

4 o q’al ' w a 1 a @ : ' s 4
ieaninteasmiiuldiviiiy 1200 dnasduriiduiuse 1da c, &l

@ "= 3/ 1200

2.5 nF

Mg
' 1 v .
dmSunrveaniFiaes 119959 lu9950u N 1¥a i 1nd iR vafuafi 1d91nms
9 l

] ] L4 [] [l
fuuniiga daumanudumui 1feT lureniu s lndifoeidosndde

aynsufvadmuiidiuae annsadfuuad W ldpaauidvesesidhiqa

037134
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.
unn

3

Yoy averueia CP-Z84Cl1

z84C1l wowwsin lafen Tasiimsvihwudieanuiage ( HIGH SPEED

OPERATION) Tasfilfifien 2 fu fis v finawd 6 Mhz. , wazh Fuew 10 Mhz. 1y

¢ o ] 1 o /st g a o q Ym
uosatield CPU fu Al 10 Mhz CPU wefiives lafen willuuuy Fuea ildAu

aszuadmnluvnzit - anazlivhaueglu( STOP MODE) ssiunszumiivs 50 Tulas

Y aa 1 P ar d’dd = 9/ o a P -] o
oY UDADADYINKUNYEY CPU AUNAS DIHNIE MAIUNANUD 10 Mhz AATUATINIGTT

Smualirinaufianud s Mhz Tuns@inld usy (RAM) M350 Read Only Memory MiAS

0 d.le ¥ a 1 ° a ] q’: a
fraunnugia q Teedle Suswld uda cPU gy fes 5 Mhz iniuseuTuAY

4 ° 3 5 ' PN
uaziileapInIsaI 10 Mhz Aamsade 1date TusunTu gluuudnyuzues CPU 92

1§ UWAIRD UL 100 PIN QFP

CP-Z84C11 PARALLEL I/O CONTROLLER

POWER
Z8BOBUS 40PIN Z80CTC 10PIN GLCD 20PIN / GND +5
7
(\ [ B A 1 L=4/0
[/ J5 W —— |BAT ONIOFF
Ji (R ——— |RAM64/256
J7 M — |L.CD CHAR/GRAP
HALT O
POWE RS232 PORT
J8
- 3] .]
PORT KEY 4X4

[

O

I

]

[

I S%N?RINTERPORT

34PIN 7210280

EEPROM

34PIN 7210280

U 3.1 Snmuziag lvesweda
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14 28NS 1 (MEMORY)
cpzsacll  wmnsaldmianuiilégege 64 Alalur Taomiuilu
SOCKET 1  ®wsew annsald swsen vuna 32 Alalun 18 Taedhuued 27256 fimiae
AT UTNLIN ALK 0000H 9 AN TFFFH
SOCKET 2  usn awnsald usu vuia 8-32 Ala'lunt 1dTaedhuues 6264 n3e 62256 &
nﬁ'zummﬁn‘?nﬁnmﬁq 8000H 9 FFFFH Tag 1am dumus sunled

Tumsfmuawes lod dagil 3.2

nl o g O al O O O

62256 6264

P o t @ 4
51 32 uanims i MuMua Sules
1 ° ] ay 1 a £ o 9/ ] o dy
MUANIV UTY AIUUFWITAAD LUMADT 3.6V. 1‘1)' LHUNDN vagmewmummvm
L
( 1
w83 nd 8a13 ( PORT )
=t 4 9) a o, ° ax 9/ « [4 4
CP- Z84 C11 ﬂzuwasﬂ‘mu 40 Un amm‘lmﬂu DUNN  LOTNAW WBIN

4 y
N33 5 wein aufu Taom 5 Wﬂ'fﬂﬂﬂttﬁﬂﬂﬂi{ﬂ1uﬁ‘1 CPU Taglfuniiansoenunng

7133
3]
I B
34PIN 7210280 34PIN 7210280
Ot ] i 1 O
PORT A PORT D
PORT B PORTE

PORTC

511 3.3 uaammeinldam
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a y ' : 1 [ S ar U4
woin finosenininzegihy $ame 34 w1 (7210280) aunsadeswldiuglnia

artfuayUaN

¥ 9INMIVBIT YN @ v sveawes3 n
woindoya A 50 H
woindoya B 51H
wosndoya C 52H
woindeya D 30H
woindeya E 40 H

% 9IAILA HURIT YU & v awed n
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#include "project.h”
int PASCAL WinMain(HANDLE hinstance, HANDLE hPrevinstance, LPSTR lpszCmdLine,
int nCmdShow)
{
T MSG msg;
if('hPrevInstance){

if(!InitFirstInstance(hlnstance, hPrevInstance, nCmdShow))

return NULL,;

lelse{

SetActiveWindow(FindWindow(szAppIName, "I30sauliumsatoyaszoy Ina"));

return NULL;
)
hinst = hlnstance;
hwMain = CreateWindow(szApplName, /[Window class name
"nipsduiuumsdadeyaszus Ina”, /ride
WS_OVERLAPPEDIWS_SYSMENUIWS_MINIMIZEBOX, //
Window style
0, //X positior
0, /Y position
MaxX = GetSystemMetrics(SM_CXSCREEN), //X size 525
MaxY = GetSystemMetrics(SM_CYSCREEN), //Y size. 130
NULL, {/Parent window
LoadMenu(hInstance, "MENU_ENG"), //Menu
hlnstance, //Application instance
NULL), //Creation parameter
if(thwMain)
return NULL;

SendMessagethwMain, WM_COMMAND, FILE_COMM_SET, OL);
if(InitCommPort() < 0){



MessageBox(hwMain, " lNaunsanugumshamvesesaeynsy 2 181, "wefney

N3U", MB_ICONSTOP);
PostQuitMessage(0);
}
© == if(!SetTimerthwMain, 1, 2000, NULL)){

MessageBox(hwMain, "liansofagaieesinarld I”, "199317M", MB_ICONSTOP);
CloseComm(CommID); /[Close. communication port before exit
PostQuitMessage(0);

}

if(InitDataFile() < 0){ .
MessageBox(hwMain, " Iaunsadlaududeyaldr, "ufludeya”, MB_IcONsTOP);
CloseComm(CommID); //Close communication port before exit
KillTimer(hwMain, 1); //Kill timer before exit
PostQuitMessage(0);

}

ShowWindow(hwMain, nCmdShow);

UpdateWindow(hwMain);

while(GetMessage((LPMSG) &msg, NULL, 0, 0)){
TranslateMessage(&msg);
DispatchMessage(&msg);

}

return(msg.wParam);
}
int InitDataFile()
{
char buffer[100];
int nread,
nor,

i;



DataFd = open(DATAFILE, O_CREAT! O_RDWR! O_BINARY);
if(DataFd < 0)
return -1;
read(DataFd, buffer, 4);
NoOfRec = 0;
nor = atoi(buffer);
for(i=0; i<nor; i++){
nread = read(DataFd, &DataArray(i], sizeof(DataArray[0]));
if(nread != sizeof(DataArray[0]))
break;
NoOfRec++;
}
LogWrFd = open(LOGFILE, O_CREAT! O_TRUNC! O_WRONLY! O_BINARY);
if(LogWrtFd < 0)
return -1;
Iseek(LogWrFd, OL, SEEK_END);
LogRdFd = open(LOGFILE, O_RDONLY! O_BINARY);
if(LogRdFd < 0)
return -1;
return 1;

}

int InitCommPort()
{
char CommSetting[20];
sprintf(CommSetting, "%s:%s,%c,%c,%c", CommPort, CommSpeed,
tolower(CommParity{0]), CommDataBit[0}, CommStopBit[0});
CommID = OpenComm(CommPort, 1024, 1024);
if(CommID < 0){
MessageBox(hwMain, "Error from OpenComm().", "Comm Error”, MB_ICONSTOP);

return -1;



}
if(BuildCommDCB(CommSetting, &dcb) != 0){
MessageBox(hwMain, "Error from BuildCommDCB().", "Comm Error", MB_ICONSTOP);
return -1;
-}
if(SetCommState(&dcb) != 0){
MessageBox(hwMain, "Error from SetCommState().", "Comm Error", MB_ICONSTOP);

return -1;

return 1;

}
int InitFirstinstance(HANDLE hlnstance, HANDLE hPrevInstance, int CmdShow)

{

WNDCLASS wc;

wc-.lpszClassName = szAppiName; //Window class name
wc.hinstance = hinstance; /fInstance

wc.lpfnWndProc = WinMainProc; //Window function
wc.style = CS_HREDRAWICS_VREDRAW; //Window style

wc.lpszMenuName = (LPSTR)NULL; //Menu name

wc.hCursor = LoadCursor(NULL, IDC_ARROW);

wc.hlcon = Loadlcon(hInstance, MAKEINTRESOURCE(IDICON));
wc.hbrBackground = GetStockObject(LTGRAY_BRUSH);

wc.cbClsExtra = 0; //No extra byte
wc.cbWndExtra = 0; //No extra byte
return(RegisterClass(&wc));

}
LRESULT CALLBACK WinMainProc(HWND hWnd, unsigned msg, WORD wParam, LONG

|Param)

{
DLGPROC DlgProc;



switch(msg){
case WM_CREATE:
GetProfileString("windows", "device", (LPSTR)"", (LPSTR)CookPrinterString, sizeof
(CookPrinterString));
GetProfileString("windows", "device", (LPSTR)"", (LPSTR)CashPrinterString, sizeof
(CashPrinterString));
hlns = GetWindowWord(hwMain, GWW _HINSTANCE);
hbCook = CreateWindow("BUTTON", "w'aﬂﬁ"'s",
WS_CHILD! WS_VISIBLEI
BS_PUSHBUTTONI WS_TABSTOP! WS_GROUP,
15, 10, MaxX/4)-20, (MaxY/2)-25,
hWnd, ID_COOK_BT,
hlns, NULL);
hbCashier = CreateWindow("BUTTON", "inmos i
WS_CHILD! WS_VISIBLEI
BS_PUSHBUTTON! WS_TABSTOP| WS_GROUP,
(MaxX/4)+10, 10, (MaxX/4)-20, (MaxY/2)-25,
hWnd, ID_CASHIER_BT,
hins, NULL);
hbFedit = CreateWindow("BUTTON", "uf lv",
WS_CHILDI WS_VISIBLEI
BS_PUSHBUTTON! WS_TABSTOP| WS_GROUP,
(MaxX/2)+5, 10, (MaxX/4)-20, (MaxY/2)-25,
hWnd, ID_FEDIT_BT,
hins, NULL);
hbFupdate = CreateWindow("BUTTON", "’cfmt)ﬂ",
WS_CHILDI WS_VISIBLEI
BS_PUSHBUTTONI WS_TABSTOP! WS_GROUP,
3*(MaxX/4), 10, (MaxX/4)-20, (MaxY/2)-25,
hWnd, ID_FUPDATE_BT,



hlns, NULL);
hbExit = CreateWindow("BUTTON", "91",
WS_CHILDI WS_VISIBLE!
BS_PUSHBUTTONI WS_TABSTOPI WS_GROUP,
15, (MaxY/2), MaxX-35, (MaxY/2)-55,
hWnd, ID_EXIT_BT,
hins, NULL);
SetFocus(hbCook);
break;
case WM_CLOSE:
PostMessage(hwMain, WM_COMMAND, FILE_EXIT, OL);
break;
case WM_DESTROY:
PostQuitMessage(0);
break;
case WM_TIMER:
CommCheck();
break;
case UM_GETORDER:
GetOrder();
break;
case UM_UPDATE:
UpdateView(UPDATE_COOK);
UpdateView(UPDATE_CASHIER);
break;
case WM_COMMAND:
switch(wParam)({
case FILE_COOK:
case ID_COOK_BT:
DlgProc = (DLGPROC) MakeProcInstance(Cook ViewProc, hlnst);



DialogBox(hInst, "COOK_DLG", hwMain, DIgProc);
FreeProclnstance((FARPROC)DIgProc);
break;

case FILE_CASHIER:

- case ID_CASHIER_BT:

DigProc = (DLGPROC) MakeProcInstance(CashierViewProc, hlnst);
DialogBox(hInst, "CASHIER _DLG", hwMain, DigProc);
FreeProcInstance((FARPROC)DlgProc);
break;

case FILE_COOKPRN_SET:
DigProc = (DLGPROC) MakeProcInstance(CookPrnSetupProc, hinst);
DialogBox(hInst, "COOKPRN_DLG", hwMain, DigProc);
FreeProcInstance((FARPROC)DlgProc);
break;

case FILE_ CASHIERPRN_SET:
DlgProc = (DLGPROC) MakeProclnstance(CashPrnSetupProc, hinst);
DialogBox(hInst, "CASHPRN_DLG", hwMain, DigProc);
FreeProcInstance((FARPROC)DigProc);

break;

case FILE_COMM_SET:
DigProc = (DLGPROC) MakeProcInstance(CommSetupProc, hinst);
DialogBox(hInst, "COMM_DLG", hwMain, DigProc);
FreeProcInstance((FARPROC)DIgProc);
break;

case FILE_EXIT:

case ID_EXIT_BT:
if(MessageBox(hwMain, "dpamseennnlysing u?", "Exit",
MB_YESNOIMB_ICONEXCLAMATION) == IDYES){
CloseComm(CommID); //Close communication port before exit

KillTimer(hwMain, 1);  //Kill timer before exit



BOOL FAR PASCAL AboutProc(HWND hDlg, unsigned msg, WORD wParant, LONG
[Param) -
{
-~ switch(msg){
case WM_INITDIALOG:
return TRUE;
case WM_CLOSE:
PostMessage(hDlg, WM_COMMAND, ABOUT_DLG_OK, OL);
break;
case WM_COMMAND:
switch(wParam) {
case ABOUT_DLG_OK:
EndDialog(hDlg, TRUE);
break;
default:
return FALSE;
} -7
break;
default:
return FALSE;

}
return TRUE;

}
BOOL FAR PASCAL CookViewProc(HWND hDlg, unsigned msg, WORD wParam, LONG
[Param)
{
int i, j;
char buffer{100];
Order_t tOrder;



switch(msg){
case WM_INITDIALOG:
hCookDlg = hDlg;
GetOrder();
return TRUE;
case WM_CLOSE:
PostMessage(hDlg, WM_COMMAND, COOK_EXIT_BT, OL)
break;
case WM_COMMAND:
switch(wParam){
case COOK_EXIT_BT:
hCookDlg = 0;
EndDialog(hDlg, TRUE);
break;
case COOK_PRINT_BT:
CookPrint();
break;
returt FALSE;
}
break;
default:
return FALSE;

}
return TRUE;

BOOL FAR PASCAL CashierViewProc(HWND hDlg, unsigned msg, WORD wParam, LONG

|Param)

{
char buffer{100};



switch(msg) {
case WM_INITDIALOG:
hCashierDlg = hDlg;
~ - PostMessage(hwMain, UM_UPDATE, 0, OL);
return TRUE;

case WM_CLOSE:
PostMessage(hDlg, WM_COMMAND, CASHIER_EXIT_BT, OL);
break;
case WM_COMMAND:
switch(wParam){
case CASHIER_LEFT_BT:
if(CashCurrentTable = 1)
CashCurrentTable = 100;
CashCurrentTable--;
sprintf(buffer, "%2d", CashCurrentTable);
SendDIgltemMessage(hCashierDlg, CASHIER_TABLE, EM_SETSEL, 0, 9L);
SendDlgltemMessage(hCashierDlg, CASHIER _TABLE, EM_REPLACESEL, 0,
(LONG)(LPSTR)buffer);.
PostMessage(hwMain, UM_UPDATE, 0, OL);
break;
case CASHIER_RIGHT_BT:
if(CashCurrentTable == 99)
CashCurrentTable = 0;
CashCurrentTable++;
sprintf(buffer, "%2d", CashCurrentTable);
SendDlgltemMessage(hCashierDlg, CASHIER_TABLE, EM_SETSEL, 0, 9L);
SendDlgitemMessage(hCashierDlg, CASHIER _TABLE, EM_REPLACESEL, 0,
(LONG)(LPSTR)buffer);



PostMessage(thwMain, UM_UPDATE, 0, OL);
break;
case CASHIER_PRINT_BT:
CashPrint();
break;
case CASHIER_EXIT_BT:
hCashierDlg = 0;
EndDialog(hDlg, TRUE); -
break;
default:
return FALSE;
}
break;
default:
return FALSE;

}
return TRUE;

}
BOOL FAR PASCAL CookPmSetupProc(HWND hDlg, unsigned msg, WORD wParanr,

LONG IParam)
{
int i, j;
char buffer[300]}, temp[50], temp2[60], *PmPtr{15];

switch(msg){

case WM_INITDIALOG:
if(( = GetProfileString("devices", NULL, (LPSTR)"", (LPSTR)buffer, sizeof(buffer))) <

0)
return FALSE;
i=0;
for(i=0; i<15; i++){ /Max 15 printer



if(swlen(&buffer(j]) < 1)
break;
PmPtr{i] = &buffer(j];
j += strlen(&buffer(j]) + 1;
GetProfileString("devices", PmPtr(i}, (LPSTR)"", (LPSTR)temp, sizeof(temp));
sprintf(temp2, "%s,%s", PmPtr(i], temp);
SendDlgltemMessage(hDlg, COOKPRN_COMBO, CB_ADDSTRING, 0, (LONG)
(LPSTR)temp2);
}
SendDIgltemMessage(hDlg, COOKPRN_COMBO, CB_SELECTSTRING, 0, (LONG)
(LPSTR)CookPrinterString);
return TRUE;
case WM_CLOSE:
PostMessage(hDlg, WM_COMMAND, COOKPRN_CANCEL, OL);
break;
case WM_COMMAND:
switch(wParam){
case COOKPRN_CANCEL:
EndDialog(hDlg, TRUE);
break;
case COOKPRN_OK:
i = SendDlgltemMessage(hDlg, COOKPRN_COMBO, CB_GETCURSEL, 0, OL);
if(i '= CB_ERR){
SendDlgltemMessage(hDlg, COOKPRN_COMBO, CB_GETLBTEXT, i, (LONG)
(LPSTR)CookPrinterString);
}
EndDialog(hDlg, TRUE);
break;
default:

return FALSE;



)
break;
default:
return FALSE;

-}
return TRUE;

£

}
BOOL FAR PASCAL CashPmSetupProc(HWND hDlg, unsigned n{sg, WORD wParam,

LONG [Param)

A
int i, j;
char buffer{300], temp[50], temp2[60], *PmPtr[15];
switch(msg){

case WM_INITDIALOG:
if(( = GetProfileString("devices”, NULL, (LPSTR)"", (LPSTR)buffer, sizeof(buffer))) <

0)
return FALSE;
i=0;
for(i=0; i<15; i++){ //Max 15 printer
if(strlen(&bufferfj]) < 1)
break;
PmPtr{i] = &buffer[j];
j += strlen(&buffer(j]) + 1;
GetProfileString("devices”, PmPt{i], (LPSTR)"", (LPSTR)temp, sizeof(temp));
sprintf(temp2, "%s,%s", PmPir{i], temp);
SendDlgltemMessage(hDlg, CASHPRN_COMBO, CB_ADDSTRING, 0, (LONG)
(LPSTR)temp2);

}
SendDlgltemMessage(hDlg, CASHPRN_COMBO, CB_SELECTSTRING, 0, (LONG)

(LPSTR)CashPrinterString);



return TRUE;
case WM_CLOSE:
PostMessage(hDlg, WM_COMMAND, CASHPRN_CANCEL, OL);
break;
- - case WM_COMMAND:
switch(wParam){
case CASHPRN_CANCEL:
EndDialog(hDlg, TRUE);
break;
case CASHPRN_OK:
i = SendDlgltemMessage(hDlg, CASHPRN_COMBO, CB_GETCURSEL, 0, OL);

if(i != CB_ERR){
SendDigltemMessage(hDlg, CASHPRN_COMBO, CB_GETLBTEXT, i, (LONG)
(LPSTR)CashPrinterString);
}
EndDialog(hDlg, TRUE);
break;
default-
return FALSE;
}
break;
default:
return FALSE;

}
return TRUE; .

BOOL FAR PASCAL CommSetupProc(HWND hDig, unsigned msg, WORD wParam, LONG

[Param)

{



int i, j, Index;
char buffer[100];
switch(msg){
case WM_INITDIALOG:
- = SendDlgltemMessage(hDlg, COMM_PORT, CB_ADDSTRING, 0, (LONG)(LPSTR)"
COoM1"Y;
SendDlgltemMessage(hDlg, COMM_PORT, CB_ADDSTRING, 0, (LONG)(LPSTR)"
COM2");
SendDlgltemMessage(hDlg, COMM_PORT, CB_ADDSTRING, 0, (LONG)(LPSTR)"
COM3"), :
SendDlgltemMessage(hDlg, COMM_PORT, CB_ADDSTRING, 0, (LONG)(LPSTR)"
COom4"), ‘
SendDlgltemMessage(hDlg, COMM_PORT, CB_SELECTSTRING, 0, (LONG)(LPSTR)
CommPort);
SendDlgltemMessage(hDlg, COMM_SPEED, CB_ADDSTRING, 0, (LONG)(LPSTR)
“9600");
SendDligltemMessage(hDlg, COMM_SPEED, CB_ADDSTRING, 0, (LONG)(LPSTR)
"4800™);.
SendDlgltemMessage(hDlg, COMM_SPEED, CB_ADDSTRING, 0, (LONG)(LPSTR)
"2400");
SendDlgltemMessage(hDlg, COMM_SPEED, CB_ADDSTRING, 0, (LONG)(LPSTR)
"1200");
SendDlgltemMessage(hDlg, COMM_SPEED, CB_SELECTSTRING, 0, (LONG)
(LPSTR)CommSpeed);
SendDlgltemMessage(hDlg, COMM_DATA, CB_ADDSTRING, 0, (LONG)(LPSTR)"7
in"y;
SendDlgltemMessage(hDlg, COMM_DATA, CB_ADDSTRING, 0, (LONG)(LLPSTR)"8
in);
SendDlgltemMessage(hDlg, COMM_DATA, CB_SELECTSTRING, 0, (LONG)LPSTR)
CommbDataBit);



SendDlgltemMessage(hDlg, COMM_STOP, CB_ADDSTRING, 0, (LONG)(LPSTR)"1
in"y;
SendDigltemMessage(hDilg, COMM_STOP, CB_ADDSTRING, 0, (LONG)(LPSTR)"2
in"y;
-~ SendDlgltemMessage(hDlg, COMM_STOP, CB_SELECTSTRING, 0, (LONG)(LPSTR)
CommStopBit);
SendDlgltemMessage(hDlg, COMM_PARITY, CB_ADDSTRING, 0, (LONG)(LPSTR)"
None™);
SendDlgltemMessage(hDlg, COMM_PARITY, CB_ADDSTRING, 0, (LONG)(LPSTR)"
0dd");
SendDlgltemMessage(hDig, COMM_PARITY, CB_ADDSTRING, 0, (LONG)(LPSTR)"
Even"),
SendDlgltemMessage(hDlg, COMM_PARITY, CB_SELECTSTRING, 0, (LONG)
(LPSTR)CommParity);
return TRUE;
case WM_CLOSE:
PostMessage(hDlg, WM_COMMAND, COMM_CANCEL, OL);
break;
case WM_COMMAND:
switch(wParam){
case: COMM_CANCEL:
EndDialog(hDlg, TRUE);
break; B
case COMM_OK:
Index = SendDlgltemMessage(hDlg, COMM_PORT, CB_GETCURSEL, 0, OL);
SendDlgltemMessage(hDlg, COMM_PORT, CB_GETLBTEXT, Index, (LONG)
(LPSTR)CommPort);
Index = SendDIgltemMessage(hDlg, COMM_SPEED, CB_GETCURSEL, 0, OL);
SendDlgltemMessage(hDlg, COMM_SPEED, CB_GETLBTEXT, Index, (LONG)
(LPSTR)CommSpeed);



Index = SendDlgltemMessage(hDlg, COMM_DATA, CB_GETCURSEL, 0, OL);
SendDlgltemMessage(hDlg, COMM_DATA, CB_GETLBTEXT, Index, (LONG)
(LPSTR)CommbDataBit);
Index = SendDIgltemMessage(hDlg, COMM_STOP, CB_GETCURSEL, 0, OL);
SendDlgltemMessage(hDlg, COMM_STOP, CB_GETLBTEXT, Index, (LONG)
(LPSTR)CommStopBit);
Index = SendDIgltemMessage(hDlg, COMM_PARITY, CB_GETCURSEL, 0, OL);
SendDigltemMessage(hDlg, COMM_PARITY, CB_GETLBTEXT, Index, (LONG)

(LPSTR)CommParity);
EndDialog(hDlg, TRUE);
break;
default:
return FALSE;
}
break;
default:
return FALSE;
} =
returmr 'I:RUE ”
}
BOOL FAR PASCAL EditFoodProc(HWND hDlg, unsigned msg, WORD wParam, LONG
[Param)
{
char szType(3],
szCode[3],
szPrice[5],
szName[NAMELEN]),
szListBoxText{NAMELEN+50],
buffer{100];

int 1,



nor,
nType,
nCode,
nPrice,
- nindex;
switch(msg){
case WM_INITDIALOG: //First time when dialog was loaded
//Display all available food lists
hEditDlg = hDlg;
for(i=0; i<NoOfRec; i++){ //Copy from DataArray to ListBox
sprintf(szListBoxText, "%S5c%02d%2c%02d%5c%04d%5c%s",
"', DataArray[i].nType;
"', DataArray[i].nCode,
"', DataArray(i].nPrice,
"', DataArray([i].szName);
SendDlgltemMessage(hDlg, EDF_LISTBOX, LB_ADDSTRING, 0,
(LONG)(LPSTR)szListBoxText);
}
return TRUE;
case WM_CLOSE: //When double click at system box
PostMessage(hDlg, WM_COMMAND, EDF_EXIT, OL);
break;
case WM_COMMAND:
switch(wParam){ -
case EDF_ADD: //ADD button was press
//Get value of EDF_INTYPE field and convert to integer
GetDlgltemText(hDlg, EDF_INTYPE, szType, sizeof(szType));
if(!strlen(szType) |l !IsNumber(szType)){
MessageBox(hDlg, "¥UADINIT v’fmﬁluﬁ'mm", "Add Item",

MB_OK | MB_ICONINFORMATION);



SetFocus(GetDlgltem(hDlg, EDF_INTYPE));
break;

nType = atoi(szType);

-/{Get value of EDF_INCdDE field and convert to integer
GetDlgltemText(hDlg, EDF_INCODE, szCode, sizeof(szCode));
if(!strlen(szCode) Il !IsNumber(szCode)){

MessageBox(hDlg, "SRADING G’fmtfluﬁ'mm", "Add Item",
MB_OK | MB_ICONINFORMATION);
SetFocus(GetDlgltem(hDlg, EDF_INCODE));
break;
}
nCode = atoi(szCode);

//Get value of EDF_INNAME field
GetDlgltemText(hDlg, EDF_INNAME, szName, 20);
if(szName[0] == \0"){

McsiaieBox(thg, "‘f;‘i)i‘ltlﬂ‘liﬂ‘m”liﬂzﬁ’mﬁﬂ'T', "Add Item",
. MB_OK I"'MB_ICONINFORMATION);
SetFocus(GetDlgltem(hDlg, EDF_INNAME));
break;
}

//Get value of EDF_INPRICE field and convert to integer
GetDIgltemTextthDlg, EDF_INPRICE, szPrice, sizeof(szPrice));
if(!strlen(szPrice) Il IsNumber(szPrice)){

MessageBox(hDlg, "s1memsasuiiuduay”, "Add Iem",
MB_OK | MB_ICONINFORMATION);
SetFocus(GetDlgltern(hDlg, EDF_INPRICE));
break;

}
nPrice = atoi(szPrice);



//Check for duplication of primary key
for(i=0; i<NoOfRec; i++){
if((nType == DataArray{i].nType) &&
(nCode == DataArray[i].nCode)){
- - MessageBox(hDlg, "‘vﬁﬂuasaﬁ'ﬁsmnwmms%”, "Add Item",
MB_OKI! MB_ICONINFORMATION);

SetFocus(GetDlgltem(hDlg, EDF_INTYPE));
return FALSE;

sprintf(szListBoxText, "%5¢%02d%2c%02d%5¢%04d%5c%s",
"', nType,

\, Ao

"', nPrice,

'!, szZName);
SendDlgltemMessage(hDlg, EDF_LISTBOX, LB_ADDSTRING, 0,

(LONG)(LPSTR)szListBoxText);
SetDigltemText(hDlg; EDF_INTYPE, "");
SetDlgltemText(hDlg, EDF_INCODE,."");
SetDIgltemText(hDlg, EDF_INPRICE, "");
SetDlgltemText(hDlg, EDF_INNAME, ");
SetFocus(GetDlgltem(hDlg, EDF_INTYPE));
DataArray[NoOfRec].nType = nType;
DataArray[NoOfRec].nCode = nCode;
DataArray[NoOfRec].nPrice = nPrice;
strcpy(DataArray[NoOfRec].szName, szName);
NoOfRec++;
break;
case EDF_REMOVE:

//Get current selection list



nindex = SendDlgltemMessage(hDlg, EDF_LISTBOX,
LB_GETCURSEL, 0, OL);
if(nIndex == LB_ERR){ /ferror if not available or not selected
MessageBox(hDlg, "hifiswnisuialIdidenswomsfiszay”,
"Delete Item”, MB_OKI MB_ICONEXCLAMATION);
SetFocus(GetDlgltem(hDlg, EDF_LISTBOX));
return FALSE;
Jelse{
//If no error then delete the selected list and shift others list
SendDlgltemMessage(hDlg, EDF_LISTBOX, LB_DELETESTRING,
nindex, OL);
SetFocus(GetDigitem(hDlg, EDF_LISTBOX));
if((nIndex == SendDIgltemMessage(hDlg, EDF_LISTBOX, LB_GETCOUNT, 0, 0
L)) .
&& (nIndex != 0))
nindex--;
SendDlgltemMessage(hDlg, EDF_LISTBOX, LB_SETCURSEL, nlndex, OL);
NoOfRec = SendDlIgltemMessage(hDlg, EDF_LISTBOX, LB_GETCOUNT, 0, 0
L);
//Update sequence of list in structure
for(i=0; i<NoOfRec; i++){
SendDlgltemMessage(hDlg, EDF_LISTBOX, LB_GETTEXT, i,
(LONG)(LPSTR)szListBoxText);
memcpy(buffer, &szListBoxText(5], 2);
buffer{2] = "0
DataArray(i].nType = atoi(buffer);
memcpy(buffer, &szListBoxText[5+2+2], 2);
buffer{2] = \0';
DataArray[i].nCode = atoi(buffer);
memcpy(buffer, &szListBoxText[S5+2+2+2+5], 4);



buffer{4] = "\0';
DataArray({i].nPrice = atoi(buffer);
strcpy(DataArray(i].szName, &szListBoxText[5+2+2+2+5+4+5]);

}
}
break;
case EDF_PRINT:
FoodListPrint();
break;

case EDF_EXIT:

i NoOfRec = SendDlgltemMessage(hDlg, EDF_LISTBOX, LB_GETCOUNT, 0, OL);

Iseek(DataFd, OL, SEEK_SET); //Seek file pointer to begin of file

sprintf(buffer, "%04d", NoOfRec);
write(DataFd, buffer, 4); /[Write first 4 byte (Number of records)
/[For each record , fill values into structure and write it to file
for(i=0; i<NoOfRec; i++){
write(DataFd, (LPSTR)&DataArray(i], sizeof(DataArray(0]));

}
hEditDlg = 0;
EndDialog(hDlg, TRUE);
break;
default:
return FALSE;
}
break;
default:

return FALSE;

}
return TRUE;



int SendFoodList(void){
int i;
char temp{100];
sprintf(temp, "%c%c%c%c", PRECODE, i’RECODE, PRECODE, PRECODE);
if(WriteComm(CommID, (LPSTR)temp, 4) != 4)
MessageBox(GetActiveWindow(), "Write error”, "cx", MB_OK);
for(i=0; i<NoOfRec; i++){ //For each food record
sprintf(temp, "%c%c%s ", DataArray{i].nType,
DataArray[i].nCode, DataArray[i].szZName);
temp(22] = \0'; //copy only 22 byte
if(WriteComm(CommID, (LPSTR)temp, 22) !=22)  //Write 22 bytes
MessageBox(GetActiveWindow(), "Write errorl”, "ex", MB_OK);

}
sprintf(temp, "%c%c%c%c", POSTCODE, POSTCODE, POSTCODE, ECF);

WriteComm(CommlD, (LPSTR)temp, 4);
MessageBox(GetActiveWindow(), "Send food list OK.", "Sendfood",
MB_OKIMB_ICONINFORMATION);
return TRUE;
}
int CookPrint(void){
int i, &, ty;
char temp(100], PmName{30], PmnDriver{15], Pminterface[10], *p;
char szName{] = "Order”;
HDC hPmDC;
DOCINFO di;
TEXTMETRIC tm;
HFONT hFont,
hFontOld;
//Get printer information from config.

strcpy(temp, CookPrinterString);



p = strtok(temp, ",");
strepy(PmName, p);
p = strtok(NULL, ",");
strcpy(PmDriver, p);
- p = strtok(NULL, ",");
strcpy(PrnInterface, p);
//Create DC
hPrDC = CreateDC(PmDriver, PmName, Prnlnterface, NULL);
if(hPmDC == NULL){
MessageBox(GetActiveWindow(), "Error to initialize printer.”, "Error”, MB_OKI
MB_ICONSTOP);
return FALSE;
}
di.cbSize = sizeof(DOCINFO);
di.lpszDocName = szName;
di.lpszOutput = NULL;
hFont = CreateFont(-35,0,0,0,0,0,0,0,0,0,0,0,0,NULL);
hFontOld = SelectObjectthPmDC, hFont); o
GetTextMetrics(hPmDC, &tm); -
tx = tm.tmAveCharWidth;
ty = tm.tmHeight;
i = StartDoc(hPmDC, &di);
if(ti){
MessageBox(GetActiveWindow(), "Error to StartDoc().", "Error”, MB_OKI
MB_ICONSTOP);
DeleteDC(hPmDC);
return FALSE;
}
StartPage(hPmDC);
hFont = CreateFont(-40,0,0,0,FW_BOLD,0,1,0,0,0,0,0,0,NULL);



SelectObject(hPmDC, hFont);
strcpy(temp, "swnwsmmﬁ"«ﬁ1");
TextOut(hPmDC, 40*tx, 2*ty, temp, strlen(temp));
hFont = CreateFont(-35,0,0,0,FW_BOLD,0,0,0,0,0,0,0,0,NULL);
SelectObject(thPmDC, hFont);
strepy(temp, " 199 TRz dwau Foomrs");
TextOutthPmDC, 10*tx, 4*ty, temp, strlen(temp));
hFont = CreateFont(-35,0,0,0,0,0,0,0,0,0,0,0,0,NULL);
SelectObject(hPmDC, hFont);
for(i=0; i<NoOfOrder; i++){
Order({i].bPrint = TRUE;
Order(i].nPrice = Order[i}.nQty * GetPrice(Order(i}.nType, Order{i].nCode);
sprintf(temp, " %2d %2d %s", Order(i].nTable, Order{i].nQty,
Orderf(i].szName);
if(Order[i].bFast)
temp{3] = "*';
TextOutthPmDC, 10*tx, (i+5)*ty, temp, strlen(temp));
}
EndPage(hPrmDC);
EndDoc(hPmDC);
DeleteDC(hPmDC);
if(hFontOld != NULL)
SelectObject(hPmDC, hFontOld);
PostMessage(hwMain, UM_GETORDER, 0, OL);
return TRUE;
}
int CashPrint(void){
int 1i, j, n, tx, ty, nTotalPrice;
char temp[100], PmName[30], PmDriver{15], PmInterface[10], *p;

char szName[] = "Reciept”;



HDC hPmDC;
DOCINFO di;
TEXTMETRIC tm;
HFONT hFont,
hFontOld;
//Get printer information fronr config.
strepy(temp, CashPrinterString);
p = strtok(temp, ",");
strcpy(PmName, p);
p = strtok(NULL, ",");
strcpy(PmDriver, p);
p = strtok(NULL, ",");
strcpy(Pminterface, p);
{[Create DC
hPmDC = CreateDC(PmDriver, PmName, Prninterface, NULL);
if(hPmDC == NULL){
MessageBox(GetActiveWindow(), "Error to initialize printer.”, "Error”, MB_OKI
MB_ICONSTOP);.
return FALSE;
}
di.cbSize = sizeof(DOCINFO);
di.lpszDocName = szName;
di.lpszOutput = NULL;
hFont = CreateFont(-35,0,0,0,0,0,0,0,0,0,0,0,0, NULL);
hFontOld = SelectObjectthPmDC, hFont);
GetTextMetrics(hPmDC, &tm);
tx = tm.tmAveCharWidth;
ty = tm.tmHeight;
1 = StartDoc(hPmDC, &di);
if (1) {



MessageBox(GetActiveWindow(), "Error to StartDoc().", "Error”, MB_OKI
MB_ICONSTOP);
DeleteDC(hPmDC);
return FALSE;
)
StartPage(hPmDC);
hFont = CreateFont(-40,0,0,0,FW_BOLD,0,1,0,0,0,0,0,0,NULL);
SelectObject(hPrnDC, hFont);
strcpy(temp, ""lmﬁ%‘ﬁ'm?u");

TextOutthPmDC, 40*tx, 2*ty, temp, strlen(temp));

hFont = CreateFont(-35,0,0,0,FW_BOLD,0,0,0,0,0,0,0,0,NULL);
SelectObject(hPrnDC, hFont);

strepy(temp, " 914U 51 %amms");
TextOut(hPmDC, 10*tx, S*ty, temp, strlen(temp));

hFont = CreateFont(-35,0,0,0,0,0,0,0,0,0,0,0,0,NULL);
SelectObject(hPrnDC, hFont);

sprintf(temp, " TG:E," %2d", CashCurrentTable);
TextOut(hPmDC, 10*tx, 4*ty; temp, strlen(temp));

//Print all items of current table and delete them

nTotalPrice = 0;

i=0;

for(i=0; i<NoOfOrder; i++){

if((Order{i].nTable == CashCurrentTable) && (Order(i].bPrint)){
sprintf(temp, "  %2d %2d %s", Order[i].nQty,
Order(i].nPrice, Order(i].szZName);

TextOut(hPmDC, 10*tx, (j+6)*ty, temp, strlen(temp));
e

nTotalPrice += Order[i].nPrice;



for(n=i; n<NoOfOrder-1; n++){ //Shift orders up
CopyOrder(&Orderin], &Order[n+1]});

}

i—; //Repeat this item again

NoOfOrder--;

}
sprintf(temp, " SURU : %d UM.", nTotalPrice);

TextOut(hPmDC, 10*tx, (j+7)*ty, temp, strlen(temp));
EndPage(hPrmDC);

EndDoc(hPmDC);

DeleteDC(hPmDC);

.if(hFontOld != NULL)

SelectObject(hPrnDC, hFontOld);
PostMessage(hwMain, UM_UPDATE, 0, OL);
return TRUE;

}

int FoodListPrint(void){
TEXTMETRIC tm;
HFONT hFont,

hFontOld;

HDC hPmDC;
char temp(100], PmName[30], PmDriver{15], PmInterface[10], *p;
char szName[] = "FoodList";
DOCINFO di;
int tx, ty, i;

//Get printer information from config.
strcpy(temp, CashPrinterString);
p = strtok(temp, ",");

strcpy(PmName, p);



p = strtok(NULL, ",");
strepy(PmDriver, p);
p = strtok(NULL, ",");
strcpy(Prnlnterface, p);
~ - /{Create DC
hPmDC = CreateDC(PmDriver; PrnName, Prlnterface, NULL);
if(hPmDC == NULL){
MessageBox(GetActiveWindow(), "Error to initialize printer.”, "Error", MB_OKI|
MB_ICONSTOP);
return FALSE;
}
di.cbSize = 5izeof(DOCINFO);
di.lpszDocName = szName;
di.lpszOutput = NULL;
hFont = CreateFont(-35,0,0,0,0,0,0,0,0,0,0,0,0, NULL);
hFontOld = SelectObjectthPmDC, hFont);
GetTextMetrics(hPmDC, &tm);
tx = tm.tmAveCharWidth;
ty = tm.tmHeight;
i = StartDoc(hPmDC; &di);
if (1) {
MessageBox(GetActiveWindow(),. "Error to StartDoc().", "Error”, MB_OKI
MB_ICONSTOPY);
DeleteDC(hPrmDC);
return FALSE;
}
StartPage(hPmDC);
hFont = CreateFont(-40,0,0,0,FW_BOLD,0,1,0,0,0,0,0,0, NULL),

SelectObject(hPrnDC, hFont);



strcpy(temp, "$18A1IDINIT"Y;

TextOut(hPmDC, 40*tx, 2*ty, temp, strlen(temp));

hFont = CreateFont(-35,0,0,0,FW_BOLD,0,0,0,0,0,0,0,0,NULL);

SelectObject(hPmDC, hFont);

strepy(temp, "Usztan sia 1M Fooms ")

TextOutthPrDC, 10*tx, 4*ty, temp, strlen(temp));

hFont = CreateFont(-35,0,0,0,0,0,0,0,0,0,0,0,0,NULL);

SelectObject(hPmDC, hFont);

for(i=0; i<NoOfRec; i++){
sprintf(temp, " %02d %02d %4d %s", DataArmray[i].nType,

DataArray(i].nCode, DataArray(i].nPrice, DataArray[i].szZName);

TextOut(hPmDC, 10*tx, (5+i)*ty, temp, strlen(temp));

}

EndPage(hPrmDC);

EndDoc(hPrnDC);

DeleteDC(hPmDC);

if(hFontOld != NULL)
SelectObject(hPmDC, hFontOld);

return TRUE;

}
int GetPrice(int nType, int nCode)({

int i;

for(i=0; i<NoOfRec; i++){
if((DataArray[i].nType == nType) && (DataArray[i].nCode == nCode))
return(DataArray(i}.nPrice);
| ,
return(0);
}
int CommCheck(void){



static int Inused = 0;
char buffer[100];
COMSTAT Comstat;
if(Inused)
retun -1;
else
Inused++;
GetCommError(CommID, (COMSTAT FAR *) &Comstat);
n=1
while((Comstat.cbInQue > 0) && (n > 0)){
n = ReadComm(CommID, (LPSTR)buffer, sizeof(buffer));
write(LogWTrFd, buffer, n);
GetCommError(CommlID, (COMSTAT FAR *) &Comstat);
SendMessagethwMain, UM_GETORDER, 0, OL);
PostMessage(hwMain, UM_UPDATE, 0, OL);
Inused = 0;
return 1;
}
int IsNumber(char *str){
int i,
len;
len = strlen(str);
for(i=0; i<len; i++){
if(lisdigit(str(i]))
return 0;
}
return 1;

int ReadOrder(char *OrderStr){



int n,
Oldp;
char Buffer{10};
OldP = LogRdFd; //Save old value of data file pointer
- dof
n = read(LogRdFd, Buffer, 1);
}while((n > 0) && ((Buffer[0] == (char)PRECODE) Il (Buffer(0] == (char)POSTCODE)));
//PRECODE 'FE' or 'FF
if(n < 1){
LogRdFd = OldP;  //Restore old value and error
return -1;
}
n = read(LogRdFd, &Buffer{1], 4);
if(n < 4){
LogRdFd = OldP;
return -1;
}
memcpy(OrderStr, Buffer, 5); //Copy 5 bytes back
return 5;
}
int IsDup(int nType, int nCode){
int i;
for(i=0; i<NoOfRec; i++){
if((DataArray[i].nType == nType) && (DataArray[i].nCode == nCode)){
return i;
}
}
return -1;
int GetOrder(void){ //Get order from log file
static int bUsed=FALSE;



int i,j,n,
nCmd,
nType,
nCode,
nTable,
nQty;
char szName[NAMELEN],
Buffer{20],
Buff10];
BOOL bFound;
if(bUsed)
return(0);
bUsed = TRUE;
bFound = FALSE;
for(;;){ //Exit when can't get any more order
if((i = ReadOrder(Buffer)) < 0){
bUsed = FALSE;

break; //No order available
}
bFound = TRUE;
nCmd = (int)Buffer[0]; //Convert to-integer
nTable = (int)Bufferfl]; //Convert to integer
‘nType = (int)Buffer{2]; //Convert to integer
nCode = (int)Buffer(3]; - //Convert to integer
nQty = (int)Buffer{4]; //Convert to integer
switch(nCmd){

case ORDERCMD:

n = [sDup(nType, nCode); //Is has food Type and Code in table
if(n < 0)



break; /[Error
strcpy(szName, DataArray(n].szName); //Copy name of food

for(n=0; n<NoOfOrder; n++){ //Find record in Order(]
- if((Order[n].nType == nType) && (Order[n].nCode == nCode) &&
(Order{n].nTable == nTable) && (!Order[n].bPrint)){
Order[n}.nQty += nQty; //If exist then add it
break; {fexit for() loop
}
if(n >= NoOfOrder){ //If not found then add new order
Order[NoOfOrder].bFast = FALSE; //Not fast
Order[NoOfOrder].nTable = nTable; ~ //Table
Order{NoOfOrder].nType = nType;
Order[NoOfOrder].nCode = nCode;
Order[NoOfOrder].nQty = nQty;
Order[NoOfOrder].bPrint = FALSE;
strcpy(Order[NoOfOrder].szName, szName);
NoOfOrder++;
}
break;
case FASTCMD:
for(n=0; n<NoOfOrder; n++){ //Find match record in Order(]
if((Order{n].nType == nType) &&
(Order[n]).nCode == nCode) && (!Order[n].bPrint)){
Order{n].bFast = TRUE,;
}
}
break;
case CANCELCMD:
for(n=0; n<NoOfOrder; n++){ //Find match record



%

if((Order{n].nTable == nTable) && (Order[n].nType == nType) &&
(Order{n].nCode = nCode) && (!Order{n].bPrint)){
if(nQty > 0) && (nQty < Order[n}.nQty)){ //O = All , others = delete nQty from
Order
Order[n].nQty -= nQty;
Jelse{
//Replace current record with the last record
CopyOrder(&Order(n], &Order{NoOfOrder-1});
NoOfOrder--;
}
break;
}
break;
}
PostMessage(hwMain, UM_UPDATE, 0, OL); //call for update view if changed
return(1);
} “~
int UpdateView(int nCmd){
int i,
nTotal=0; //Total price’
char buffer{100];
BOOL bFound;
switch(nCmd){
case UPDATE_COOK: //Update cook view command
if(hCookDlg != 0){ //If cook view is displaying then show lists
//Clear all items in list box and then update all items from Order({]
SendDlgltemMessage(hCookDlg, COOK_LIST, LB_RESETCONTENT, 0, OL);
for(i=0; i<NoOfOrder; i++){
if(!Order{i].bPrint){
if(Order{i].bFast){



sprintf(buffer, " * %02d%5c%02d%5c%s", Order(i].nTable, ' ', Order(i].nQty ,'
', Order(i].szName);
Jelse{
sprintf(buffer, " %02d%5¢%02d%5¢c%s", Order(i].nTable, ' ', Order(i].nQty ,'
', Order(1].szName);
SendDlgltemMessage(hCookDlg, COOK_LIST, LB_ADDSTRING, 0, (LONG)
(LPSTR)buffer);

!

}
break;

case UPDATE_CASHIER:
if(hCashierDlg != 0){
for(i=0; i<NoOfOrder; i++){
if((Order{i].nTable == CashCurrentTable) && (Order[i].bPrint)){
bFound = TRUE;
break;

if(!bFound){
MessageBox(hCashierDlg, "No order for this table”, "Error”, MB_OK |
MB_ICONINFORMATION);
return(-1);
}
sprintf(buffer, "%2d", CashCurrentTable);
SendDlgltemMessage(hCashierDlg, CASHIER_TABLE, EM_SETSEL, 0, 9L);
SendDlgltemMessage(hCashierDlg, CASHIER_TABLE, EM_REPLACESEL, 0,
(LONG)(LPSTR)buffer);
SendDlgltemMessage(hCashierDlg, CASHIER _LIST, LB_RESETCONTENT, 0, OL);
for(i=0; i<NoOfOrder; i++){



if((Order(i].nTable == CashCurrentTable) && (Order{i].bPrint)){
sprintf(buffer, "%S5c%02d%S5c%04d%5c%s", ' ', Order{i].nQty,
"', Order[il.nPrice, ' ',Order{i].szName);
SendDlgltemMessage(hCashierDlg, CASHIER _LIST, LB_ADDSTRING, 0,
(LONG)(LPSTR)buffer);
nTotal += Order[i].nPrice;
}
}
sprintf(buffer, "%9d", nTotal);
SendDlgltemMessage(hCashierDlg, CASHIER_TOTAL, EM_SETSEL, 0, 9L);
SendDlgltemMessage(hCashierDlg, CASHIER _TOTAL, EM_REPLACESEL, O,
(LONGXLPSTR)buffer);

}
break;

return 1;

void CopyOrder(Order_t *DestOrder, Order_t *SrcOrder)

{
DestOrder->nTable = SrcOrder->nTable;
DestOrder->nType = SrcOrder->nType;
DestOrder->nCode = SrcOrder->nCode;
DestOrder->nQty = SrcOrder->nQty;
DestOrder->nPrice = SrcOrder->nPrice;
DestOrder->bFast = SrcOrder->bFast;
DestOrder->bPrint = SrcOrder->bPrint;

strcpy(DestOrder->szName, SrcOrder->szName);
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Dizpl
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* %
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5TD =0COH

Port of keybroad

3
* »32>»  PROJECT <<«
#  SOFTWARE FOR DATA-COMMUNICATION
* AND DISPLAY THAI CHARACTER
»* ON LCD..... GRAPHIC
*  DEVELOPE BY.......
* MR. ANUROJ SERKHOW
* ELECTRONIC ENGINEERING
%* KMIT. LADKRABANG
#OH W ¥ O X I I WK O O I W O N K O W
CPU  "Z80.TBL"
HOF " INT&"
ORG  &000H
R N MK H ¥ I ¥
* MAINC) *
% ¥ K Ok 6 R
CALL MENUL
RET  18H
DFB "1.d.9ma90 s’ 0bH
DFE "2 LT A L an ", ODH
DFB "3, gfla-n0W5", ODH
DFB "4 WEsNTIEATT LAY, ODH
DFB "5, 919 .04vaAwDT 41", ODH
DFR "6, d ¥.0uvananwaT /", ODH
DFB "7, 8d0uM w390, ODH
DFB "8 agavATsuu”, ODH
, Define Parameter for program
DPO1: EQU  81H
DPOZ: EQU  80H
LDPO1: EQU  81H
LDPOZ: EQU  80H
LPO1: EQU  81H
LPOZ: EQU  80H
CPO1: EQU  81H
CPOZ: EQU ~ 80H
SRPOL: EQU  85H
SRPOZ: EQU  84H
WPO1: EQU  83H
WPOZ: EQU  8zH
RPO1: EQU  &7H
RPOZ: EQU  86H
STD: EQU  OFCH
STL: EQU  OB&H
5TC: EQU  40H
Pctrl: EQU  34h
Pdout: EQU 30h
Wetrl: EQU  0OFCh
Wstrt: EQU  01110111b
End define parameter
LD 5P, STACK



!

!

!
4

DIS

DISO

CLR

* %

ON:

* %
*
* %

FF:

¥* *
3
3* %

D:

CL1:

CLz:

HOH K W OH W R K ¥

Lb B,3FH

LD C,DPO1

CALL OPDC1

Lhb C,DP0OZ

CALL OPDCZ

RET

# 3 6. K MO I 6
Dizplay OFF State

* O ¥ H K H & K K HF

LD B, 3EH

Lp C,DPOL

CALL OPDC1

Lb C,DPOZ

CALL OPDCZ

RET

ORG 8100H

¥ 36 3 K W H I K I ¥

Clear Di=zplay

* O W X O M OH W O N

CALL SS&RT

LD H,08H

Lb E,STL

LD L,40H

LD D,STC

LD A,00H

Lbh B,D

Lh C,CPO1

CALL OPDC1 ;

Lb C,CP0O2

CALL OPDCZ >

LD B,00H ;

LD C,WPO1

CALL OPDC1 .

LD C,WP02

CALL OPDCZ ;

INC D :

DEC L

P L ;

JR  NZ,CLZ

INC E ;

LD B,E

L C,LPO1

CALL OoPDC1

Lh C,LPOZ

CALL OPDC2

DEC H

CP H ;

JR NZ,CL1

CALL CLZBUF

RET

. el . Sl ety

¥* *

data
On Diszplay 1.

~

-~

; On Display Z.

¥*

*

*

data

Off Display 1.

~-

; Off Display 2.

H

*

¥* ¥ ¥ %

set start status on display
counter of line

set start line

counter of column

set ztart column

minimum limit is 0Oh

Start out DATA 00h

set column diszplay 1.

set column display Z.
data for display 00h

write data D1.

write data D2z.
increat column

compare counter column

increat line

compare counter line

¥ N X K N OHOXK W O KON O H I

*

Reverze Diszplay

*



KW I I I M e H N X K K K

REVUD: CALL SSRT
LD H,Q08H
LD E,STL
RE1: LD L,40H
Lb D,STC
LD A,00H
REZ: tb B,D
b C,CPO1
CALL ©OPDC1
Lh C,CPOZ
CALL OPDCZ
LD B, OFFH
Lh C,WpP01
CALL OFDC1
LD C,WP0Z
CALL OPDCZ
LDh C,LPO2
CALL OPDC2
DEC H
CP H
JR  NZ,RE1
CALL DISOFF
RET 18H
W O O O W K W WK K N O I W ¥ K
; * Delay time *
****-)(--)(-'X")(-*-)(-******
DELAY: PUSH AF
PUSH BC
LD C,0FH
LD A, OOH
DL1: LD B, OFFH
DLZ: NOP
DINZ DLZ
DEC C
CP C.
JR NZ,DL1
POP BC
POP BC
RET
- ¥ O I FH O M O 6 WK O ¥ ® O H
* LONG Delay time *
" W F N K K K O WK O F O W H € X
LDELAY: PUSH AF
PUSH BC
LD C, QFFH
LD A, 00H
LDLL: LD B, OFFH
LhLz: NOP
DINZ LDLZ
DEC C
CP C
IR NZ,LDi1

!

)



!
)
2
H

M e e e e v o, wm.

RUNC

*

* ¥

S5RT:

3*

*x X %

¥* e

M

MS:

M6:

POP BC

POP BC

RET
**************

Set ztart calue *’
**************
PUSH BC
LD B,STD ; start line in dot
LD C,LDPO1
CALL OPDC1
LD C,LDPOZ
CALL OPDCZ
LD B,5TL ; start line
LD C,LPO1
CALL oPDC1
. C,LPO2
CALL oPDCZ
LD B,S5TC ; start column
RET

**************

*
Check zelect and run sub’ func *
I/P = (5LM1) *

***************

HOICE:LD A, (sSLM1) ;get zelect’menul->Req. A

CP  04H ;compare four?

JR NC, M3 i1f zselect’menu<4, Call func’ ORDER
CALL ORDER

LD A, (sLm1)

CP  0OzH

JR NZ,Mz ;if zelect’menu=2,Call func’ TRIGGER
CALL ORDER

LD R, (5LM1)

CP  03H

JR NZ,M3 ;1f select’menu=3,Call func’CANCEL
CALL CANCEL

LD A, (5LM1)

JR NZ, M4 ;1T select’menu=4,Call func’PRESENT
CALL PRESENT

LD A, (sLM1)

CP  0SH

JR NZ,M5 ;1f select’menu=5,Call func’PORTTOMEM
CALL PORTTOMEM

LD R, (5LM1)

CP  06H

JR NZ, M6 ;1f select’menu=6,Call func’MEMTOPORT
CALL MEMTOPORT

LD A, (sLML)

CP 0O7H

JR NZ, M7 i1f zselect’menu=7,Call func’SAFTTEST
CALL ZAFTTEST



LD A, (5LML)
M7: CP 08H
JRNZ,M8 ;if select menu=8,Call func’EXIT_PRO
CALL EXIT_PRO
LD A, (5LM1)
M8: RET

O W O I O W H X H % O X R ¥

# SEND DATA TO SERAIL PORT *

% I/P = (DB_FOOD) *

* O/P PORT-E 5 *

O % F K R O O RO O O R X X

SENDDATA: LD A,00 .

b (TMP1),A ; reset variable
LD (TMPZ), A ; reset variable
CALL DP_SEND
CALL 5_DATA

,' € W W O O % N ¥ W W X K K ¥ N
; * Call 1..0rder code of food =
; % [/P = R(CODE OF COMMAND) *
; ¥ 0/P = %Send data to computer =
,' 6 3 W O R O K FH O W F O N OH N W
ORDER: CALL CLRYUALUE ; func clear all value

CALL SAVECOMM ; func save command code

CALL SAUVETAR ; func input+zave No. table value

SAVE_F: CALL SAVEFOOD ; func input+save No. food code

CALL SAVEARCCT ; fune input+save account of food

CALL CONFIRMF ; func confirm food+account

CALL EXIT_YN ; func Your want to exit?(y/n)

LD A, (TMP3) i check return value

cp 01H ;hit check zet 7

JR Z,5RVE_F ;jump to func save food

CALL SENDDATA ; func send data to port
; CALL LISTORDER ;func list all order’ food

RET
;')('******************************"
; CALL CLRUALUE ; func clear all value ;
; CALL SAVETAB ; func input+zave No.table value ;
; LISTORDER:CALL SAVEFOOD ; func input+save code’ food value ;
; CALL SAVEARCCT ; func input+szave account wvalue ;
; CALL EXIT_YM ; func You want to exit?(y/n) ;
; CALL LISTORDER ; func list all order’ food ;
; CALL SENDDATA ; func send data to port ;
; CALL DISPCOMPL ; func display compete ;
; b A, (5LML) ;
; RET ;
J‘***-K--K-'K9(-*-)(-**********************;

RET
5_DATA: CALL SCANKY ; =zcan key and get code
CP 0OCH ; prezs to key #
JR NZ,DR_A ; exit
LD A0 ; set attribute
D (TMP1),A ; save attribute

CALL SEND_PORT ; func zend data to zerial port



DA_A:

D_TA:

Cooc.
P20 Bv e N

SEND_PORT:

DP_SEND:

SAVECOMM:

SAVETAB:

JR
CP
JR
LD
LD
JR
JR
CAaLL
RET

RET
CALL
CALL
LD
LD
LD
LD
caLL
LD
LD
LD
LD
CALL
CALL
LD
LD
LD
LD
CALL
LD
LD
LD
LD
LD
CALL
LD
LD
LD
LD
LD
CALL
CALL
CALL
CALL
CALL
CALL
RET
LD
LD
RET.
CALL
CALL
RET

[ag alad
]

)
0RH i
NZ,D_TA ;
A, 01 ;
(TMPZ), R ;
5555 ;
5_DATA ;
DP_SEND ;

DISOFF
CLRD

HL, MN1_520
B, OOH

C, OOH

E, DOH
STRTORAM
HL, MN1_571
B, O1H

C, OZH

£, OOH
STRTORAM
STRTORAM
HL, MN1_513
B, OZH

C, 00H

E, OOH
STRTORAM
HL, MN1_S22
B, O2H
C,03H

A, (TMPL)
E,A
STRTORAM
HL, MN1_SZ3
B, 03H
C,03H

A, (TMPZ)
E,A
STRTORAM
RAMTODIS
SHIFTLIN
DISON
LDELAY
LDELAY

A, (SLM1)
(COM_U),A .

DBPTABLE
T_FROMKEY

; jump func ccc

press to key *
exit

; set attribute

zave attribute

, jump func ccc

loopback
restore display

;pointer of string

;line

; column

;attrib if l=rev O=normal

;pointer of string

; line

;column

;attrib if l=rev O=normal

jpointer of string

; line

;column

;attrib if 1=rev O=normal

;pointer of string

; line

; column

;attrib if l=rev O=normal
;pointer of string

; line

; column

;attrib if l=rev O=normal

; 5ave command code

;dizplay intro word
; input table from key



SAVEFOOD:  CALL CLRINTMP

CALL DPFOOD jdizplay intro word
CALL F_FROMKEY ;input table from key
RET

SAVERCCT: CALL CLRINTMP
CALL DPACCOUNT  ;dizplay intro word
CALL A_FROMKEY  ;input account from key
RET

; O W O W K W M R N H N KO ¥ R

; * CONFIRM FOOD AND ACCOUNT *

; # [/P = KEYBROAD (Yez or No) =

; Ko 3 H K OH K X N O K K K K O W

CONFIRMF: CALL CONFFQOD
CALL FIRFL
RET

FIRFL: L A,00
L (TMPL),A ; reset variable
b (TMP2),A ; reset variable
CALL SCANKY zcan key and get code
CP O1H presz to key 1
JR  NZ,C_ONFI confirm
LD A, 01 set attribute

LD (TMP1),A ; save attribute

CALL 5_FRAME ;. func zave frame type

JR  ccce ; Jump func cce
C_ONFI: CP  0ZH ;o press to key 7

JR NZ, C_ANCE ; cancel

L A,01 ; set attribute

LD (TMPZ},A save attribute
JR  CCCC jump func ccc
C_ANCE: JR  FIRFL loopback
ccce: CALL CONF
RET
CONF: CALL DISOFF
CALL CLRD
LD HL,MN1_5UB12Z ;pointer of string
LD B,01H ; line
LD C,00H ; column
LD E, 00H ;attrib if l=rev O=normal
CALL STRTORAM
LD HL,MN1_513 ;pointer of =tring
th B, 0zH ; line
LD C, 00H ;column
LD E,0O0H ;attrib if 1l=rev O=normal
CALL STRTORAM
LD HL,MN1_S14 jpointer of =tring
LD B, 02H ;line
LD C,03H s column
Ltb A, (TMPL)
LD E,A jattrib if 1=rev O=normal
CALL STRTORAM
LD ML, MN1_515 ypointer of string

LD B, 08H ; line



e e e =

CONFFOOD:

*
*
*
*
it

0/P = A <00=y, 0l=n>

LD €,08H ; column
Lb A, (TMPZ)
LD E.A ;attrib if l=rev O=normal
CALL STRTORAM
CALL SEARCHFOOD ;search name from code
CALL STRTORAM
CALL V_TORAM ; Get TMP_U-memory to UDOBUF
CALL RAMTORIS
CALL SHIFTLIN
CALL DISON
CALL LDELRY
CALL LDELAY
RET
CALL DISOFF
CALL CLRD
LD HL,MN1_SUB1Z ;pointer of string
L» B,O01H ; line
LD C,0CH ; column
LD E, OOH ;attrib if l=rev O=normal
CALL STRTORAM
LD HL,MN1 %13 ;pointer of =string
. B,0zH ;line
LD C, 00H ;column
LD E, OOH ;attrib if l=rev O=znormal
CALL STRTORAM
LD HL,MN1 =14 ;pointer of string
LD B,0zH ;line
LD C,03H ;column
LD E, OOH ;attrib if 1=rev G=normal
CALL STRTORAM
LD HL,MN1_515 ;pointer of string
LD B,08H ; line
LD C,03H ; column
LD E, OOH ;attrib if l=rev O=normal
CALL STRTORAM
CALL SERARCHFOOD ;search name from code
CALL STRTORAM
CALL V_TORAM ; Get TMP_U-memory to VUDOBUF
CALL RAMTODIS
CALL SHIFTLIN
CALL DISON
RET
¥ O I I K R K R OK R K K ¥ ¥ *
Your want to exit program? =
(y/n) *
*
*

¥ % 6 O W O I I K H ¥ 6 K

EXIT_YN:

LD
LD
LD
LD

A, 00

(TMP1), A
(TMPZ),A
(TMP3),A

CALL DP_EXIT

CALL

T_YN

reset variable
reset variable
reset variable



T_YN:

EX_T:

E_IT:
TTTT:

DP_EXIT:

RET
CALL
cp
IR
LD
LD
LD
JR
CP
JR
LD
LD
LD
LD
JR
IR
CALL
RET
cAaLL
CALL
LD
LD
LD
LD
CALL
LD
LD
LD
LD
cAaLL
CALL
LD
LD
LD
LD
CALL
LD
LD
LD
LD
LD
CALL
LD
LD
LD
LD
LD
CatL.L
CALL
CALL
CAaLL
CALL
CALL

SCANKY
01H

NZ, EX_T

A, 01
(TMP1),A
(TMP3), A
TTTT

0ZH

NZ,E_IT

A, 01
(TMPZ), A
1Y, (DB_TMP)
(IY+0), ODDH
TTTT

T_YN
DP_EXIT

DISOFF
CLRD

HL, MN1_516
B, OO

¢, 00H

E, OOH
STRTORAM
HL, MN1_517
B, O1H

C, 00H

E, 00H
STRTORAM
STRTORAN
HL, MN1_S13
B, OZH

C, 00H

E, O0H
STRTORAM
HL, MN1_518
B, 02H

c, 03H

A, (TMP1)
E,A
STRTORAM
HL, MN1_S19
B, O3H
C,03H

A, (TMP2)
E,A
STRTORAM
RAMTODIS
SHIFTLIN
DISON
LDELAY
LDELAY

e ame M . e e e oA e o e ome we m. e e,

scan key and get code
press to key 1
exit

set attribute
zave attribute
return value
jump func ccc
press to key 2
exit

set attribute
save attribute
load pointer
end of databaze
jump func ccc
loopback
restore dizplay

;pointer of string

;line

; column

;attrib if l=rev O=normal

;pointer of string

;line

;column

;attrib if 1=rev O=normal

;pointer of string

; line

;column

;attrib if l=rev O=normal

;pointer of string

;line

; column

;attrib if 1=rev O=normal
;pointer of string

; line

;column

;attrib if l=rev O=normal



?
1
!
!
’

e s e el me

S_FRAME: LD

RET
L R R R B R
SAVE FRAME OF DATABASE
I/P = (TMP3)
« 0/P = DB_FOOD
L I R I A B B R )
1Y, (DB_TMP)
A, (COM_V)
(IY+0),A
IY
R, (TAB_U)
(IY+0),A
IY
A, (F_CODEZ)
(IY+0),A
IY
A, (F_CODEL)
(IY+0),A
Iy
A, (ACC_Y)
(Iy+0),R
Iy
(BB_TMP), IY

x x X

LD
LD
INC
LD
LD
INC
LD
LD
INC
LD
LD
INC
LD
LD
INC
LD
RET

SEARCH NAME OF FOOD
I/P = F_CODE?
0/P = HL ->STRING

¥ % ¥ € ®
SEARCHFOOD: LD
LD
LD
cP
JR
LD
JR
LD

* =
HL, FOODLST
R, (F_CODEZ2)
A, (HL)

OFFH
NZ,5_CHK1
HL, NFOUND
S CHKS

A, (F_CODE2)
CP (HL)

JR Z,5_CHK2
INC HL

LD A, (HL)

CP OFFH

JR NZ,5 C1

INC HL

JR SEARCHF
INC HL

LD A, (HL)

CP OFFH

JR NZ,5_CHKa
LD HL, NFOUND
JR 5_CHKS

LD A, (F_CODE1)
CP (HL)

SERARCHF:

5_CHK1:

_C1:

S_CHKZ:

5_CHKA:

HOX KO K R W W W K X K K R

*.* * #
#*
*
*
»*

* ¥ ¥

*
*
*

*

¥ K K K OH K M E K *

;set index of food

jcheck group of food

;load Reg.A <~ dat.mem
;compare by end-of-file(FFH)
;1f T=eof goto next state
;display "not found"

;compare and zearch group
;if ==grp goto next state
;increate pointer

; load Reg.A <~ dat.mem
jcompare by end-of-frame(FFH)
;1f '=eoframe goto 5 _C1:

i load Reg.A <~ dat.mem
;compare by end-of-file(FFH)
;1f I=eof goto next state
idisplay "not found"

;compare and zearch code
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[

\,

n
OO

L

DPACCOUNT:

HK3:
HKS:

DPFOOD:

DPTABLE:

* ¥ x %

FTNE SR EE I S T L L

INPUT ACCOUNT FROM KEYBROAD

JR Z,

5 _CHK3

INC HL

LD A,

(HL)

CP ODH
IR NZ,5_C2
IR S_CHKZ
INC HL

LD
LD
LD
RET
CALL
CALL
LD
LD
LD
LD
caLL
CALL
catL
CALL
CcAaLL
CALL
CALL
RET
caLL
CALL
LD
LD
LD
LD
CALL
CaLL
CALL
CALL
CALL
RET
CALL
CALL
LD
LD
LD
LD
CALL
CALL
CALL
CALL
CALL
RET

B, 00K
C, OOH
E, OOH

DISOFF
CLRD

HL, MN1_SUB1Z
B, O1H

C, OOH

E, 0OH
STRTORAM
SEARCHFOOD
STRTORAM
U_TORAM
RAMTODIS
SHIFTLIN
DISON

DISOFF
CLRD

HL, MN1_SUB11
B, 00H
C,01H

E, OOH
STRTORAM
U_TORAM
RAMTODIS
SHIFTLIN
DIZON

DISOFF
CLRD

HL, MN1_SUB1
B, OOH

C, O1H

E, OOH
STRTORAM
U_TORAM
RAMTODIS
SHIFTLIN
DISON

I/P = KEYBROAD
ACC_U

o/pP

;if ==code goto next state
;increate pointer

; load Reg.A ¢<- dat.mem

; compare by end-of-string(ODH)
;if l=eostring goto 5_CZ:

;pointer of string

;line

; column

;attrib if 1=rev O=normal

;pointer of string

;line

; column

cattrib if 1=rev O=normal

;search name from code

:Get TMP_VU-memory to UDOBUF

;pointer of string

; line

;column

;attrib if 1=rev (=normal

; Get TMP_VU-memory to UDOBUF

jpointer of =tring

;line

; column

;attrib if l=rev O=normal

- ; Get TMP_U-memory to VDOBUF

x X %k X



e M ame

T B I 2 I I
A_FROMKEY: LD A, 0CH
LD (COUNT) , A

A_FROM: CALL  SCANKY call function zcan key

ApD A, 30H ; convert heximal to ascii-code
LD B,A ; zave Reg.A -> Reg.B
cP 3BH ; 1f ascii==3Bh <key value’
IR NZ,A_KEY
LD A, 30H ; convert 3Bh to 30h
A_KEY: LD (TEMPU) ,A ; write ascii-code to memory
LD A,B
SUB 30H ; convert ascii-code to heximal
CP  O1H ; press to No.l
JR Z,KEY_1 172
CP  0OzH ; press to No.Z
JR  Z,KEY_2 12
CP  0O3H ; press to No.3
JR  Z,KEY_3_ 12z
CP  D4H ; prezz to No.4
JR Z,KEY_ 4 12
CP  0O5H ; press to No.5
R Z,KEY_5 1%
cP O6H ; presz to No.6
R Z,KEY_6_17
CP 07H ; press to No.7
R Z,KEY_7 12
CP  0O8H ; prezs to MNo.8
JR  Z,KEY_8 17
CP  0O9H ; press to No.9
R Z,KEY_9_ 12
CP  OCH ; press to key'enter
JR  Z,KEY_ 12 12
CP  OBH ; press to No.ll
JR Z,KEY_11_12
CcP 0RH ; press to No.10
JR  Z,KEY_10_ 12
CP 09H ; press to No.12
R Z,KEY_9 12
JR  A_FROM
KEY 1_12:
KEY_z 12:
KEY 3 _12:
KEY_4_12:
KEY_5_1z:
KEY_6_12:
KEY_7_12:
KEY_8_12z:
KEY_9_12z:
KEY_11_12z: LD A, (COUNT)
CP OOH ; compare which start data
LD IX,TMP_V ; not =zhift data

R Z,5UB_11_12
LD A, (IX+4) ; zhift data ;



e e e me ml

LD (IX+6),A ; in ;
LD A, (IX+2) ; ;
b (IX+4),A ; tempolary
LD A, (IX+0) ; of ;
LD  (IX+2),A ;video buffer;
SUB_11_1z: LD A, (TEMPV)
L (IX+D),A ; write data to tmp_buf (D1)
LD A, (COUNT)
CP  0OOH
JR  NZ,A_DISPLAY ;if flag-start==0 Call Change flag
INC A ;call function zet flag

LD (COUNT},R
A_DISPLAY: CALL DPACCOUNT

_ JR  A_FROM
KEY 17 12: CALL DPACCOUNT ;if press Enter-key
CALL UWRTOBYTE ;Call f'n write to variable BY?_V

LD A, (BY1 V)
LD (ACC_UT,A

RET

KEY_10_12:
#O3% H H W H H W O K K O W I ¥ R
* INPUT CFOOD FROM KEYBROAD  *
* I/P = KEYBROAD *
* 0/P = FOO_U *

R R E R R
F_FROMKEY: LD A, 00H
LD (COUNT), R

F_FROM: CALL SCANKY call function =can key

ADD - A, 30H ; convert heximal to azcii-code
LD B,A ; save Reg.A -> Reg.B
CpP 3BH ; if ascii==3Bh <key value>
JR NZ,F_KEY
- LD A, 30H ; convert 3Bh to 30h
F_KEY: LD (TEMPU), A ; write ascii-code to memory .
LD A,B
SUB  30H ; convert ascii-code to heximal
CP  O1H ; press to No.l
JR Z,KEY_1 11
CP  0OzH ; press to No.Z
JR  Z,KEY_2 11
CP  0O3H ; presz to No.3
R Z,KEY_3_11
CP  04H ; press to MNo.4
JR Z,KEY_4_ 11
CP  05H ; press to No.S
JR  Z,KEY_5_11
CP  06H ; press to Mo.6
R Z,KEY_6_11
CP 07H ; press to No.7
JR Z,KEY_7_11
CP 08H ; prezs to No.3d

JR  Z,KEY_8 11
CP  09H ; press to No.9



- m. e ow

L S

cP
JR
CP
JR

KEY_1_11:
KEY_7_11:
KEY_3_11:
KEY_4_11:
KEY 5 _11:
KEY 6_11:
KEY_7_11:
KEY_8_11:
KEY_9_11:

KEY 11 1

1:

SUB_11_11:

F_DISPLR

KEY 12_1:

Y:

1:

“ LD

KEY 10 11:

¥ X x ¥ x1

¥ * *
INPUT
I/p
0/p

¥* 3 ¥

H o

T_FROMKEY:

T_FROM:

R Z,KEY_9_11
cP OCH
R Z,KEY_12_11
CP OBH
R Z,KEY_11_11

0RH

7,KEY_10_11

O9H

Z,KEY_9_11

JR  F_FROM

LD A, (COUNT)
CP_ OOH
Lp  IX, TMP_U
IR Z,SUB_11 11
LD A, (IX+4)

LD (IX+6),A
LD A, (IX+2)
L (IX+4),A
LD R, (IX+0)

LD (IX+2),A
LD A, (TEMPY)
LD  (IX+0),A

A, (COUNT)

CP OOH
JR - NZ,F_DISPLAY
INC A
LD (COUNT),A
CALL DPFOOD
JR  F_FROM
CALL DPFOOD
CALL WRTOF_C
RET

)

; press to key’enter
; press to No.ll
; press to No.10

; press to No.1Z

compare which start data
not zhift data

shift data ;
in j
tempolary ;
of e
video buffer;

write data to tmp_buf (D1)

;if flag-start==0 Call Change flag~
;call function zet flag

;1f press Enter-key
jCall f'n write to variable F_CODE?

O OR K N X O W X K K-

TABLE FROM KEYBROAD

*
¥*
*

call function scan key
convert heximal to ascii-code
zave Req.A -> Reg.B

KEYBROAD

TAB_U
-)(-*********‘**
LD A,00H

LD (COUNT),A

CALL  SCANKY

ADD A, 30H

Lb  B,A

CP 3BH

. el M.

if azcii==3Bh <key value>



R NZ, T_KEY

LD A, 30H ; convert 3Bh to 30h
T_KEY: LD (TEMPVU),A ; write ascii-code to memory
LD A,B
SUB  30H ; convert ascii-code to heximal
Ck  01H ; presz to No.1
J Z,KEY_1 1
CP 0zH ; press to No.2
3R Z,KEY_Z 1
CP  0O3H ; press to No.3
JR  Z,KEY_3_1
CcpP 04H ; press to No.&
JR  Z,KEY_4_1
CP  OS5H ; press to No.5
JR  Z,KEY_5_1
CP  06H ; press to No.b6
JR  Z,KEY_6_1
CP 0O7H ; press to No.7
JR Z,KEY_7 1
CP 0O8H ; press to Mo.8
JR Z,KEY_8 1
CP 0%H ; press to No.9
JR  Z,KEY_S 1
CP OCH ; press to key’enter
JR  Z,KEY_ 1z 1
CP OBH ; presz to No.1l
Re LZIKEY 1210
; CP  0AH ; press to No.10
; URS- ZKEY4I8, ®
; CP 09H ; presz to No.1Z
; JR —~ Z,KEY_ 9 1
JR  T_FROM
KEY_1_1
KEY_2 1
KEY_ 3 1
KEY 4 1
KEY_ 5 1
KEY 6_1
KEY 7 1
KEY 8 1
KEY__ 9 1

KEY_11_1: LD A, (COUNT)
T_DISPLAY: CALL DPTABLE

JR  T_FROM

KEY_12_1: CALL DPTABLE ;1f presz Enter-key
CALL WRTOBYTE iCall f'n write to variable BY?_V
CALL DTOH jConvert (BY1_U) to (TRAB_V)<decimal>
RET

; KEY_10_1:

, ~)@*****96******%%*1

; * TMP_U to UDOBUF *

; * I/P = (TMP_V) -rascii code *



% 0/P = UDOBUF *

****************

)

U_TORANM: LD A, 0O3H ; Counter=4
Lb B,01H ; line
Lb C,09H ; column
b E,QC0H ; attrib if l=rev O=normal
}

LD HL,TMP_V pointer of string
TORAM: CALL STRTORAM
- cp  00H
JR Z,URET 7
INC HL
INC HL
DEC C
DEC AR
JR  TORAM
U _RET: RET
-)(-*****%***%%****
* Write to byte %*
%* I/P = (TMP_VU)->ascii code*
* 0/P = (BY1_ V), (BYZ_V) *
****************
WRTOBYTE: LD IX,TMP_V
LD HL,BYL_V ; zet pointer —>BYL_V
LD A, (IX+0)
RRBCD
DA, (IX+2)
RRBCD
LD HL,BYZ_V ; set pointer ->BYZ V
LD A, (IX+4)
RRBCD
LD A, (IX+6)
RRBCD
RET
********‘*'***-*‘*****f
Writer to food information *
I/P = (TMP_V)->ascii code *
0/P = (F_CODE1),(F_CODEZ)
****‘********'****
WRTOF_C: LD IX,THMP_UV
LD HL,F_CODE1l ; set pointer —>F_CODE1
LD A, (IX+0)
RRBCD
LD A, (IX+2)
RRBCD
. HL,F_CODEZ ; szet pointer ->F_CODEZ
LD A, (IX+4)
RRBCD
LD A, (IX+6)
RRBCD
RET
****************
% Clear TMP_U wvalue *
* I/P = (TMP_VU) ~»ascii code *

e e e s e

x x X x

e e wa me o



% N 3 e 6 I N I ¥ ¥ 6 ¥

CLRINTMP: LD A,30H

1]

b IX,TMP_V

Lh  (IX+0),A

L (IX+2),R

L (IX+4),A

LD (IX+6),R

L. A,0DH
- LD IX,TMP_V

L (IX+1),A

Lb  (IX+3),R

LD (IX+5),A

LD  (IX+7),A

RET
; 6 W ¥ I K K O O O I W O OH K N
; * Clear all value *®
; * I/P = *
" W oMW I O O WK OF N % ¥ O O KON K M

CLRUALUE: CALL CLRINTMP
LD A, 00H
Lb (COM_U),A
LD (TAB_U),A
LD (ACC_U),A

LD IX,PNT_V
LD (IX+0),R
LD (IX+1),A
LD - IX,F00_V
LD (IX+0),A
LD (IX+1),A

LD IY,DB_FOODL ; startup database
LD  (DB_TMP),IY ; save pointers

RET
,‘ W W O O O N W W MO K ¥ K K K O*
; * Call 4. . Present food *
s # I/P = A(CODE OF COMMAND) »
; * 0/P = Send data to computer #
; W O W M ¥ W N K O K K X X ¥
PRESENT: CALL DISOFF
CALL CLRD
LD  HL,MN1_SUB4 ;poiter of =tring
LD B,00H ;line
LD C, 00H ;column
b E,00H ;attrib if l=rev O=normal

CALL STRTORAM
CALL RAMTODIS
CALL SMIFTLIN '
CALL DISON
CALL LDELAY
CALL LDELAY
CALL LDELRY
RET
EXIT_PRO: CALL DISOFF
RST 18H



MN1_SUB1:
MN1_SUB11:
MN1_SUB1Z:
MN1_S13:
MNL_514:
MN1_515:
MN1_S16:
MNL_S17:
—-MNL_518:
MNL_519:
MN1_520:
MN1_SZ1:
MN1_522:
MN1_523:
MN1_SUBZ:
MN1_SUB3:
MN1_SUB4:
MN1_SUBS:
MN1_SUB6:
MN1_SUB7:
MN1_SUBS:
NFOUND :

1)

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFBE

" A6 LAYV T BT, ODH
" AsTA S0, ODH
U i e", ODH
“fx" , ODH

1. eyl U, ODH

"Z. unla-n", 0DH

" LA INT" , ODH

" e BT 2", ODH
"1, e MiBY", ODH

“Z. lU=tNwe", ODH

" 4 ouvawT B ", ODH
"ponwaT 4", ODH

"#. d~v.8ued", ObH

"%, gfla-n", 0DH

" HELLO MENUZ",ODH

“ HELLO MENU3",ODH

" HELLO MENU4", ODH

" HELLO MENUS", ODH

" HELLO MENUG", ODH

" HELLO MENU7", ODH

" HELLO MENUS",ODH

e UMY ORI W= | ODH

€96 T I K K O K K XK K K OH

PAGE3: CALL DISOFF

CALL CLRD

LD HL,LINE1l
LD B,00H

LD C,00H

LD E,Q0H
CALL STRTORAM
L. HL,LINEZ
LD B,01H

Lb  C,00H

LD E,00H
CALL STRTORAM
LD HL,LINE3
LD B,02H

Lbh  C,00H

L E,00H
CALL STRTORAM
LD HL, LINE&
LD B,03H

L C,00H

Ltb  E,01H
CALL STRTORAM
LD HL,LIN1
LD B, 0zH ; test test
LD C,0CH

. E,O00H
CALL STRTORAM
LD HL,LINZ
l.D B, O¢H ; test test

LD

€, 0EH



Lh  E,00H
CALL STRTORAM
CALL RAMTODIS
CALL SHIFTLIN
CALL DISON

DFB " D200 Dabudat) 0 18 A0 01", ODH

DFB  "auddwiag” , ODH o

X %k K %k %X X

start menu,Only 1.

set start’menul value

set select’ menul value

and menu, Only all’menu+l

set all’menu value(or e¢nt’menu)
Call function M_N1

Scan keybroad

prezz to key’up

press to key’down

prezz to key enter

Call function write menu

if press’up decreasze select menul
and call function check’select

RET

LINEL: DFB " AURNSRUROven , ODH
LINEZ: DFR  "swovmiitiwwrg ", ODH
LLINE3: DFB  "awudnidpas 18", ODH
LINE4:
LLINEY: DFE " A9E9RnyRnnnsyree” , ODH
L.INE1O: DFB " EBAVTULLLL YR EIT" , ODH
LINELL:
LINE1Z: DFB "B 38T usn”, ODH
LLINL: DFB “T8", ObH
LINZ: DFB “Ta", 0DH
; P O W W O OH O M O O O N B I X
; # 2 % # MENU 1 % % % % % ® %
; #* I/P = ()
; *» 0/P = HL
; *  USE = ABCDEHL
" O OH O O N I K O O H K X K ¥
MENUL LD A, 01H

LD (SLMN), A

LD A, O0H

LD (STMENU}, A

LD A,09H

LD (CAMN), A

CALL WRT_MN

LD A,01H ;

LD (5TM1),A :

LD (SLM1),A ‘

LD A, O9H 3

LD (cAM1),A :
MNLOOP: CALL M_N1 ¥

IR MNLOOP

RET

M_N1: CALL SCANKY }

CP 08H ;

JR  Z,KEY_UP

CP OBH ;

JR  Z,KEY_DW

CP  OCH ;

JR  Z,KEY_EN

JR M_N1L ;
KEY _UP: LD A, (5LM1)

DEC A ;

JR  CHK_SL ;
KEY_DW: LD A, (5LML)

INC A ;

IR CHK_SL

if prezz’down increaze zelect’ menul
and call function check’ zelect

CALL SAVESCR



RUNCHOICE

RESTSCR

; if press enter get select’menul
; and call function your’select

e me m. =

CHK_51:

CHK_52:

CHK_53:

CHK_S4:

CHK_1:

CHK_Z:

CHK_3:

CHK_4:

#*
L

I

%*

JR
CALL
cp
JR
CALL
LD
LD
cP
JR
CALL
ADD
CP
JR
CALL
LD
LD
LD
LD
LD
LD
LD
LD
CALL
RET
DEC
LD
LD
RET
INC
(.D
RET
DEC
LD
RET
SUB
INC
1D
RET

¥ OO O H W R K X X R

NZ, CHK_51
CHK 1

00H

NZ, CHK_52
CHK_2

B, A

A, (5TMD)
B

C, CHK_53
CHK_3

A, 04H

B

NC, CHK_S&
CHK &

A,B
(5LM1), R
A, (CAM1)
(CAMN), A
A, (STML)
(STMENU) , R
A, (5LM1)
(SLMN), A
WRT_MN

D
A,D
(SLM1),A

A
(5LML),A

A
($TM1),A

DaH
A
(5TM1),R

e e W me M e M am. e . ma e e wm S am. W o

Mt e e . m e

Scan Keybroad 16 key

I/P
0/pP
USE

LE I L B 1]

STANDARD INPUT

A
ABCE

Load cnt’'menul ->Reg.D
Load select ->Reg.A
Comp’select and cnt’menul

if select!=cnt'menul,Call CHK_51

else ,Call CHK_1
Comp’zelect and zero

if select!=0,Call CHK 52
elzse ,Call CHK_Z

Load select ->Reg.B

Load start_disp ->Reg.f
Comp’select and start_disp
if szelectyztart_disp, Call
else,Call

OLD 03

Comp’select and start_disp+3
if select<ztart_dizp+38,Call
elze,Call

Load select —>Reg.f

Load
Load
Load
Load
lLoad
Load
Call

cnt’menul ->Reg.fA
Reg.A —>cnt’menu
start menul ->Reg.fA
Reg.A —>start’ menu
select'menul ->Reg.R
Reg.A ~»=zelect’ menu
function write_menu

decrease select value
and Load to select’menul

if zelect=0 must increase
and Load to select’menul

zelect value
to zelect’ menul

decrease
and Load

decreaze end_dizp OLD 03
and start_disp+l
and Load to start_menul

¥* I

X X % ¥ %



'

[ T I 2 2 R A R

SCANKY: LD

SCAN:

ROWL:

ROWZ:

ROW3:

ROW4:

ENDD:

COL1:

coLz:

COL3:

CoL4:

ENDE:
ENDN:

ouT
LD
LD
LD
RLC
LD
AND
ouT
LD
ouT
IN
AND
cP

- JR

BIT
JrR
BIT
IR
BIT
JR
BIT
JR
LD
IR
D
IR
LD
JR
LD
JR

BIT
JR
BIT
JR
BIT
JR
BIT
JR
LD
JR
LD
IR
LD
JR
LD
IR
LD
LD
cP

R, Wctrl

(Pctrl),A ;control port-d
A, Wstrt

B,A

A,B

A ;rotate sztart word
B,A

OF0Oh ;mask bit
(Pdout), A

A, Wctrl

(Pctrl), A

A, (Pdout)

DEhR

0Eh

2,5CAN

; Check Row -> Reg.E

; Check Column ~> Regq.C



JR  Z,ENDER
DEC E
Lb A,B
ADD A, 03H
(b B,A
JR  ENDN
ENDER: LD A,B
RET
;_ ¥ 3 H O ON K K O OH O 6 I H* ¥ ¥ I
; * Find Start menu *
; ¥ I/P = AlLcounterl], HLOprt] =
; *  0/P = HL *
; *  USE = ABCDEHL *
; ¥ K ¥ WK 6 X W K N W O W W X K ¥
STFIND: CP O0OH
JR  Z,ENDSTF ;if -eq 0 goto-end of start find
L E,A
LD A, (HL) ; load a=zcii code
CP ODH ; compare end string code
JR Z,5TF1
INC HL
Lb A,E

JR STFIND
STFL: INC HL ~

DEC E

LD AE

JR  STFIND
ENDSTF: RET

W W W O OF O ¥ K O X X K K N ¥ W
* Convert Decimal to Hexacimal#

; * I/P = (BYL_U),(BYZ V) *
; * 0/P = (TAB_V) *
; *»  USE = ABCDEHL *
; ¥ 36 H W - ¥ W W R W - N R R B
DTOH: XOR A ; Clear Reg. A
LD HL,TAB_V ; Load addressz -»>Regq.HL
LD (HL),A ; Clear Reg.HL
Lb A, (BYL_ V) ; Load data from BY1_ V
b B,A
SRL B ; Shift for ;
SRL B ; get ;
SRL B ; MSB(BY1_V) ;
S5RL B ; ;
RLBCD ; Get LSB(BY1 V) to Reg.HL
DH_LOOP:LD A,B
CP 0OH
JR Z,DH_RET ;if msb==0 goto end
LD A, 08H ;sum incread 10d
ADD A, (HL)
LD (HL),A
DEC B
JR  DH_L.OOP

DH_RET: RET ;return (TAB V)



-

’
)
!}
?
1

% W K H K X K K O X % ¥ K *

Shift line of Dot

O MK W O K W R O N K K K ¥

I

SHIFTLIN: L
L
C

D B,OFBH
D C,81H
ALL OPDC1

LD C,380H

C
R

O R O O X W I N H N O ¥ X ¥

*¥  Read Udo.buf to Dizplay

*» I/P
*  0/P

ALL OPDCZz
ET

= (UDOBUF)

= [1 USE = RBCDE, IX

*

* %

%
*
*

*

WO W X K O K KO K O K N H N W

RAMTODIS:

RAMT:

INCCOL:

Lh BC,00H
LD A,00H

LD (LINEJ),A
Lb . (coLul,n
PUSH BC

CALL CHKPOINT

POP BC

LD IX,(POINTER)

LD E,(IX+3)
LD D, (IX+0)
CALL WRTCHAR
L A,D

CP 0OH

JR Z, INCCOL
LD D, (IX+1)
LD R/,D

CP 00H

JR Z, INCCOL
CALL WRTCHAR
LD D, (IX+2)
LD R,D

CP 0OH

JR Z,INCCOL
CALL WRTCHAR
INC C

Lb A,C

Lb (coLu),n
CP  10H

JR NZ,RAMT

LD C,00H

L A,C

LD (CcOLU),n
INC B

LD A,B

LD (LINE),R
CP  04H

JR NZ,RAMT

RET

HOH KOOI M W K N ® W I W ¥ K % %

§

ap



; *  Set Position of Character #
; * I/P = (TLINE),(TCOLU) *
; *»  0/P = () *
; # USE = ABC *
" HO3 W O O % K O K O KON X N X
SETPOS: LD A, (TLINE)
Ltb B,A
b A, (LPO)
tb  C,A
CALL OPDC
Lh A, (TCOLY)
.. B,A
Lh A, (CPO)
L C,A
CALL OPRC
L B,STD
b A, (LDPO)
b C,A
CALL OPDC
RET
; ¥ O O I N K FK K O O K K X X ¥ X
; * TEMP *
; # Set Position of Character =
; * I/P = (TMPL), (TMPC) *
; *  0/P = () *
; *  USE = ABC *
" ¥ I IE K O OFH K O F X N W ¥ H H
SETPOST: EXX
LD A, (TMPL)
Lb B,A
LD A, (LPO)
b C,A
CALL oPDC
LD A, (TMPC)
Ltb  B,A
LD A, (CPQ)
Lb  C,A
CALL OPDC
LD A, (LDPO)
Lp  C,A
CALL oPRC
EXX
RET
; ¥ % WM O K I K O X K X K X %
; # Write Character to Display =
; *» I/P = (ASCIIC) *
; * 0/P = () *
; %  USE = ABCDEHL #*
; € 36 36 K ¥ O O K ¥ I H X ¥ ¥

WRTCHR: LD A, (TYPCHR)
CP 0OH
JR Z,CHRTO
CP  01H



CHRTO:

CHRT1:

CHRTZ:

CHRT3:

JR  Z,CHRTL
CP  DZH

JR  Z,CHRTZ
CP  O3H

JR  Z,CHRT3
CP  D&H

JR  Z,CHRT4
CP  OBH

JR  Z,CHRTZ
LD A, (TLINE)
LD B,A

LD A, (TCOLY)
LD D,A

LD A,B

LD (TMPL),A
LD A,D

LD (TMPC),A
CALL SETPOST
cALL SETFLAGL
LD A, 01H

Lb  (ASCIIC),A

CALL WRITE
RET

LD A, (TLINE)
Lh B,A

LD A, (TCcoLY)
L DA

Lh A,B

LD (TMPL),A
Lh Aa,D

Lb (TMPC),A
caLL SETPOST
CALL SETFLAGL
CALL WRITE
RET

LD A, (TLINE)
b B,A

Lh A, (TCOoLY)
10 D,A

CALL DECLINE
tbh A,B

Lhb (TMPL),A
L A,Dh

b (TMPC),A
CALL SETPOST
cALL SETFLAGO
CALL WRITE
RET

LD A, (TLINE)
b B,A

Lb A, (TCcoLy)
b DA

CALL INCLINE

3

!

: write

7 ’
space

7 IR

. write ‘center’

; urite ‘over’

’

write ‘under’



e e N Ml S i e i M eyt el e e

L A,B
LD (TMPL),A
Lb A,Db
Lh (TMPC),A
CALL SETPOST
CALL SETFLAGO
CALL WRITE
RET
CHRT4: CALL CHRTZ ; write ‘over’ & ‘center’
LD  A,QEEH
LDh  (AsSCIIC),A
CALL CHRT1
RET
CHRTS: CALL CHRTZ ; write “over’ & ‘center’
LD A, (TCOLY)
INC A
Db (TCoLu),n
LD A, OD2ZH R
LD  (ASCIIC),A
CALL CHRT1
RET
# N X O O ¥ O B K K K X OF ¥ ¥ OB
* Get data from Ascii-Table *
* I/P = (ASCIIC) *
* 0/P = () *
#  USE = ABCDEHL *
O O O K I H W K X K K K W KK
WRITE: LI A,(ASCIIC) ; load aszcii code
b ¢C,A
LD E,8 ; A*8& - A4
CALL MUL ; call multiplier function
LD  BC,TABLE ; pointer “HL’ by TABLE
ADD  HL,BC ; sum bett. ascii+table —-» HL’
Lb £, 08H ; counter eight
RESET: RES 0,A8
LDAB: LD B,A
WRCZ: LD A,B
CALL SETPOST ; set pozition
Lb B,A
LD A, (WPO)
b C,A
CALL OPDC ; out data to port
DEC E ; decreat counter
INC HL ; increat pointer
b A, (TMPC) ; increat column of data
INC A ;
LD (TMPC) ,A ;
L AE
CP 00H
IR NZ, WRC1 ; check end of data
RET

LANE NS BN N I K R I IR I I )

*

Multoplier Program

*



; % I/P = CCUINTL),ECINTZ) *
; * 0/P = HL *
; *  USE = ABCDEHL *
" ¥ N I O O N O K OH K X ¥ K K ¥
MUL: LD B, 0&H ; counter =3
Lbh  D,00H ; clear d REG.
LD HL, O0H ; clear result
MULT: SRL C ; shift right one bit
- JR  NC, NOARDD ; check zero bit and jump
ADD  HL,DE ; result =result + constva
R R W K O OH I I I K W F ¥ X
; #*  Decreat Line *

O W e MO R K O W WK ¥ K ¥ R ¥
DECLINE: LD A,B
CP  STL
JR Z,DLIN
DEC B
RET
DLIN: ADD A,0
Lth B,A
RET
,' B O% O ¥ O O ¥ I X W K WK OF O ¥ N
; # Increat Line
# O B O I I W W N H OH N X N W
INCLINE: LD A,B
CP STL+07H

H

7H

)

JR Z,ILIN
INC B
RET
ILIN: LD B,STL
RET
,‘ ¥ O W M O O OH K O R N K X ¥ BN X
; *»  Check flag of Attribute *
; * Character *
; * I/P = (REV) *
; * 0/P = (FREV) USE = A *
; O O HOH K K I K O K O N X ¥
SETFLAGL: LD A, (ATTB)
CP 0O1H
JR Z,FLG1
SETFLAGO: LD A, 00H
LI (FREV),A
RET
FLG1: LD A,01H
LD (FREV),R
RET
; O KO O A W I N I K ¥ X X
; # Qut data and Check busy *
; »* I/P = B(DATA), C{(PORT) *
; *» 0/P = () USE = ABC *
l' O3 M I M I & I K K O N K K R

OPDC: LD A, (5RPO)
b D,C



1
]
3
)

]

*
¥*
»*
*
*

IPDC:

b C
IN A
RLC A
JR C,
Lb A
b ¢
ouT
RET

¥ O OH O O XK X OF X N K N X R
Input data and Check busy

/P = ()

0/P = A USE = ABC
¥ O O N O O K X O ¥ N X ¥ H

LD R, (5RPO)

Lp  C,A

IN A, (C)

RLC A

JR C,IPDC

LD A, (RPO)

LD C,A

IN A, (C)

RET

HOR O O O% O N WK K O O K M K
Out data and Check buszy
I/P = B(DATAR),C(PORT)

0/P = () USE = ABC

WHOoH W R H W N W K X K N X R
PUSH AF
PUSH BC
PUSH DE
IN A, (SRPO1L)

RLC A

JR  C,0PC1
b /B
ouT (C),A
POP DE

POP BC

POP AF

RET

# % X O K & ¥ OH O X ¥ H X *

Out data and Check busy
for display 2

I/P = B(DATA), C(PORT)

o/P = () USE = RABC

LR IR R R R IR TR )
PUSH AF
PUSH BC
PUSH DE
IN A, (SRP02)

RLC A

JR  C,0PCZ
b A,B
outT (C),nA

X X ox ¥ x

X X X %k x

* x ¥ x K %



" *
" ¥*
; *
,' #*
L)

*

CHKARSC

POP
POP
POP
RET

* X H*

I/p
0/P

LI

DE
BEC
RF

* O K K O X K O K X % ®

Checlk: Ascii Code

(RS

(TYPCHAR) USE = ABC

CIIC)

#*
*
*

*OH OB R R OH O OH OH N W O O® O K

II:

TYPED:

TYPEL:

TYPEZ:

TYPES:

TYPES:

TYPES:

LD
cP
IR
cpP
JR
CP
JR
cp
JR
cP
JR
CP
IR
cP
JR
CP
JR
CP
JR
cpP
JR
CcP
JR
cP
JR
CP
JR
JR
LD
LD
RET
LD
LD
RET
LD
LD
RET
LD
LD
RET
LD
LD
RET
LD

R, (RSCIIC)
00H

Z, TYPEL
Z2ZH

C, TYPEO
0D1H

C, TYPEL
OD1H

Z, TYPEZ
ODzH

Z, TYPEL
0D3H

Z, TYPES
OD&8H

C, TYPEZ
ODAH

C, TYPES
OEZH

C, TYPEL
OE5H

C, TYPE4
OE7H

C, TYPEL
OEEH

C, TYPE2
OFFH

C, TYPE1
Z,TYPEL
A, 00
(TYPCHR), A

A, 01
(TYPCHR), R

A, 02
(TYPCHR), A

A, 02
(TYPCHR), A

A, 04
(TYPCHR), R

A, 05



LD (TYPCHR),A

RET
WX I K O O W I K W R I FK W I H#
* Check Line *®
* I/P = (LINE) USE = A *
*» 0/P = TRUE LINE BUFFER *

O3 M I KO K I I K K K K X

CHKLIN: LD A, (LINE)

S5LA A ; A*Z -
LD B,STL ; load start line
ADD A,B
LD (TLINE),A ; stay in ture line
RET

¥ I O K N X OFH O X R O ON ¥ ¥ I

* Check Line *

# I/P = (COLUMN) USE = A *

* 0/P = Port buf.and Col.buf. =

¥ O I O W O O W O ¥ X M ¥ M F ¥

OL: LD A, (coLy)

CP O8H |
JR €, MEMPORT1

MEMPORTZ: SUB 08H

R T T I

LA A e
SLA A
LA A
LD B,S5TC ; load start column
ADD A,B
LD (TCcoLu),A ; load ture column
Lh A, WPO2 ; write port
LD (WPO),A
LD A, 5RPOZ ; status read port
LD (5RPOJ, A
LD A,LPOZ ; line port
LD (LPO)},A
LD A,CPOZ2 ; column port
LD (CPO},R '
LD A,RPOZ ; read port
LD (RPO),R
LD A, LDPOZ ; line dot port
LD (LDPO),R
RET
% MO K I I K O K N O K K KK

#* Write String to video buffer=
I/P = B(LINE), CCCOLUMN)

* E(ATTRIB), HL(PRTDATA)
¢ 0/P =(LONGSTR) USE =ABCDEHL

¥ I KON K K W O O N ¥ % K

X
*

x X x

TRTORAM: PUSH AF

&

PUSH BC
PUSH DE
PUSH HL
Lh  A,00

LD {CNT),n ; set sztart counter



RDASCIT:

A

ROOTOUT:

ENDPRG:

SMEMO:

S5CHRTO:

LD
LD
LD
LD
LD
LD
LD

(LONGSTR), A
A,B
(LINE),R
A,C
(coLul), A
AE
(ATTB), A

CALL CHKPOINT

LD
LD
cpP
LD
JR
LD
INC
LD
LD
LD

IX, (POINTER)
A, (HL)

ODH
(ASCIIC),A
Z,RO0TOUT

A, (LONGSTR)
A
(LONGSTR) , A
A, (ATTB)
(IX+3),A

CALL CHKASCII
CALL 5MEMO

INC
LD
INC
LD
cP
JR

HL

A, (CNT)

A

(CNT), R
03H
NZ,RDASCII

CALIL INCCOLU

JP

B S S

LD
CP
JR
LD
LD

RDASCII

A, (CNT)
00H

Z, ENDPRG
R, (ATTB)
(IX+3),R

POP HL
POP DE
POP BC
POP AF
RET

LD
cP
JR
cP
JR
cP
JR
cp
JR
cp
JR
cp
JR

R, (TYPCHR)
00H

Z, 5CHRTO
01H

Z, SCHRT1
0zH
Z,SCHRTZ
03H
Z,5CHRT3
04H
Z,5CHRT4
05H

Z, SCHRTS

CALL INCCoLU

load line
load column
load attribute

load pointer of vdo. buffer

; compare CR 7

load ascii code to memory
if azcii =zame az CR jump to

; zel attribute of pozition

call check aszcii type
call write ascii to memory



!
)
]
?
1

SCHRTL:

5CHRTZ:
SCHRT3:

SCHRTS:

SCHRTS:

CHECKER:

CHECKTS:

* O M O H O ¥ H O X O I N I

¥*
*

Lh A,00H
LD (IX+0),A
LD (IX+1),A
LDh  (IX+2),A
RET
LD A, (CNT)
CP  0OCH
JR Z,7TD10
CP  0O1H
JrR Z,TD11
CP  0OzH
JR Z,TD1Z
RET
CALL ASCTOMEM
RET
CALL ASCTOMEM
RET
LD A, (CNT)
CP  0CH
JR Z,TD4a0
CP  O1H
JR Z,TDhal
CP  0OzH
IR Z,TDhaz
RET
CALL RSCTOMEM
LD A, 01H
LD (CHKCHK), A
RET
LD A, (CHKCHK)
CP  O1H
JR 2, CHECKTS
RET
LD A,0DzH
LD (IX+0},A
LD R,00H
Lb  (IX+1),A
L (IX+2),A
Lb  (CHKCHK), A
LD A, (ATTB)
LD (IX+3),A

CALL INCCOLU

RET

Increat Column

I/P = A, (COLY), (POINTER)
() USE = A, IX

€ OH K OH I o KX N R X K

%* 0/P
* 6 I
INCCOLU: LD A, (COLU)
INC A
. b (CcoLu),n
LI} A,00H
LD (CNT),A

x

% ¥ %



e iy e s e

. M e e o

M e e e ow

CALL CHKPOINT

LD

IX, (POINTER)

CALL CHECKER

RET

‘)('-)('******-K--)(:-)(-*****
Save Screen

*
¥*
*

¥ O W O e K O W F W K K I ¥

I

/P

0/F

SAVESCR: EXX

O € K O O K O I K # ¥ I

*
*
*

EN

* O O ¥ OH O OM N K I W ® ¥

Write Ascii to video buf.
I/P = IX,(CNT),(RSCIIC)

¥*
*
i

LA N R S N R B R N IR SR

LD
LD
LD

.LDI

RET

(UDOBUF), S
(TMPBUF), TMPSP

BC, OOFFH
DE, TMPBUF
HL, VDOBUF
R

Resztore Screen
I/P = (TMPBUF), TMPSP
0/P

Ho N KO N ¥ W K K R R OF ¥ I

RE5TSCR: CALL CLRD

0sP

LD
LD
LD

= (UDOBUF), 5P

BC, 0OFFH
DE, UDOBUF
HL, TMPBUF

LDIR

CAL
CAL
CAL

L DISOFF
L RAMTODIS
L SHIFTLIN

CALL DISON

EXX
RET

ASCTOMEM: LD

CTO:

CT1:

CT2:

LD
LD
cP
JR
CP
JR
cP
JR
LD
RET
LD
RET
LD
RET

() USE = AB, IX

A, (ASCIIC)
B,A

A, (CNT)
00H

Z,CT0

01H

Z,CT1

0zH

Z,CTz
(IX+0),B

(IX+1),B

(IX+2),B

* x ¥ %

I
*
I*
#

; clear video buffer
; tranzfer tmp buffer
; to video buffer

; start

* ¥ Xk * x

¥ JE O M I X N N ¥ K % I

SCIT TABLE OF PROGRAM = =

¥



*

TABLE:

THAI CHARACTERISTIC ®

O ORI OF K O X X N X N W W N N

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

00H, OCH, OOH, OCH, OOH, DOH, 00H, 00H
0OH, 00H, 00H, O0H, 00H, OOH, 0OOH, DOH
0OH, OGH, O0H, OCH, 00H, O0H, 00H, DOH
0OH, 00H, 00H, OOH, O0H, 0OH, 00H, DOH
00H, OOH, 00H, O0H, OOH, O0H, 00H, OOH
00H, OOH, OOH, DOH, DOH, DOH, O0H, 00H
0OH, OOH, OCH, 00H, 00H, OOH, 00H, 00H
00H, OCH, 0OH, OCH, DOH, O0H, DOH, OOH
OOH, OCH, OOH, O0H, OOH, 00H, O0H, 0OH
00H, OOH, OOH, DOH, 00H, OOH, DOH, 00H
00H, 00H, O0H,; O0H, OOH, OOH, 00H, 00H
0OH, 0OOH, OOH, 00H, 00H, 0OH, DOH, OOH
0OH, OOH, 0OH, DOH, OOH, OOH, O0H, DOH
0OH, 00H, DOH, 0OH, 00H, DOH, DOH, DOH
00H, O0H, OQH, O0H, O0H, OOH, 00H, 00H
00H, OOH, OOH, DOH, OOH, O0OH, DOH, O0H
OOH, OO0H, 0OH, OCH, OOH, OOH, DOH, 00H
00H, 00H, OOH, O0H, 00H, 0OH, DOH, 0OH
00H, OOH, OOH, OOH, OCH, OCH, 00H, OOH
O0H, O0H, O0H, DOH, 0OH, O0H, 00H, OOH
00H, OOH, O0H, O0H, OCH, OOH, OCH, 00K
0OH, 00H, 00H, Q0H, GOH, DOH, O0H, DOH
00H, GOH, DOH, 0OH, O0H, 00K, DOH, O0H
00H, 0OH, DOH, 00H, DOH, OOH, DOH, OOH
0OH, OCH, 00H, 0OH, OOH, 00H, DOH, DOH
0O0H, 0OH, O0H, DOH, 00H, DOH, BOH, OCH
00H, O0H, OOH, 00H, OOH, 0OH, 00H, O0H
GOH, ODH, 0OH, DOH, 00H, 00H, DOH, O0H
00H, OOH, 00H, O0H, OOH, OOH, 00H, OOH
00H, OOH, 0BOH, OOH, DOH, 0OH, DOH, DOH
00H, OCH, DOH, OOH, OOH, OCH, 00H, OCH
00H, O0OH, 0OOH, 0OH, OOH, D0H, OOH, OOH
00H, OOH, OGH, DOH, O0H, 0OH, 00H, OOH
00H, OOH, O0H, DOH, 38H, OBCH, 38H, DOH
00H, OCH, 00H, O0H, OCH, 0OOH, GCH, 00H
OOH, QOH, 28H, 7CH, 28H, 7CH, 28H, DOH
00H, DOH, 48H, 54H, OD6H, 54H, 24H, 00H
OOH, OOH, 80H, 48H, 20H, 10H, 48H, 04H
O0H, 60H, 94H, 8AH, 94H, 60H, 50H, 80H
0CH, OCH, OOH, 0OH, DOH, O0H, DOH, OOH
00H, O0H, O0H, 38H, a4H, 82H, DOH, OOH
0CH, OOH, 0OH, 82H, 44H, 38H, DOH, OOH
O0H, DOH, 54H, 38H, 7CH, 38H, 54H, OOH
00H, OOH, 10H, 10H, 7CH, 10H, 10H, O0OH
00H, O0H, O0H, O0H, 0ADH, 60H, O0H, DOH
00H, 00H, 10H, 10H, 10H, 10H, 10H, OCH
OCH, OOH, 0OH, 00H, 60H, 60H, DOH, OOH
0O0H, O0H, 80H, 40H, 20H, 10H, O8H, 04H
(JOH, OOH, 7CH, 0OAZH, 92H, 8AH, 7CH, OOH
00H, 00H, 84H, OFEH, 80H, 00H, DOH, DOH

00H, OCH, 84H, 0C2ZH, 0AZH, 92H, 8CH, DOH ;

}

!

3

2

2

; ASCII 00D

5CIT 10D

; RASCII 20D

ASCII 30D

; ASCIT 33D

5CIT 40D

ASCIT 48D

RZCII 50D



DFB 00H, O0H, 42H, 82H, 8AH, 96H, 62zH, BOH

DFB 00H, 0OH, 30H, 28H, 24H, OFEH, 20H, 00H

DFB OOH, O0H, 4EH, 8AH, 8AH, 3RH, 7ZH, O0H

DFB 00H, OCH, 78H, 94H, 92H, 92H, 6ZH, 00H

DFB (CH, 00H, 0ZH, OEZH, 12H, ORH, O6H, 00H

DFB 00H, DOH, 6CH, 92H, 92H, 92H, 6CH, 00H

DFB OCH, OOH, OCH, 92H, 92H, 52H, 3CH, 00H  ; ASCITI 57D
DFB 00H, O0H, O0H, DOH, 6CH, 6CH, O0OH, BOH

DFB OCH, O0H, 00H, OQH, 4CH, 6CH, OOH, OOH

DFB 00H, OOH, 10H, 28H, 44H, 82H,00H, 004  ; ASCII 60D
DFB 00H, O0H, 50H, 50H, 50H, 50H, 50H, 00H

DFB 00H, 00H, 82H, A4H, 28H, 10H, 00H, 0OH

DFB 0OH, O0H, 04H, 0RH, DAZH, 12H, 0AH, D4H

DFB 00H, 00H, 00H, OOH, ODH, OOH, OOH, 00H

DFB O0H, O0H, OFCH, 22H, 22H, 22H, OFCH, DOH ; ASCII 65D
DFB 00H, DOH, OFEH, 92H, 92H, 92H, 6CH, DOH

DFB 0O0H, O0H, 7CH, 82H, 82H, 82H, 44H, 00H

DFB 0OH, OOH, OFEH, 82H, 82H, 44H, 38H, O0H

DFB 00H, OOH, OFEH, 92H, 92H, 92H, 82H, DOH

DFB 00H, 00H, OFEH, 12H, 12H, 124, 02H, 00K ; ASCII 70D
DFB O0H, 00H, OFEH, 82H, 92H, 92K, OF4H, O0H

DFB 00H, O0H, OFEH, 10H, 10H, 1.0H, OFEH, OCH

DFB 00H, O0H, D0H, 82H, OFEH, 82H, OCH, 00H

DFB 00H, DOH, 40H, 80H, 82H, 7EH, D2H, OOH

DFB 00H, OOH, OFEH, 10H, 28H, 44H, 82H, O0H

DFB 00H, DOH, OFEH, 80H, 80H, 80H, 80H, OOH

DFB 00H, 00H, OFEH, 04H, D8H, 04H, OFEH, O0H

DFB 0OH, OOH, OFEH, D8H, 10H, 20H, OFEH, 00H

DFB 00H, DOH, 7CH, 82H, 82H, 82H, 7CH, OOH

DFB 00H, DOH, OFEH, 12H,12H,12H, 0CH,00H ; ASCII 30D
DFB 00H, O0H, 7CH, &82H, 0AZH, 4ZH, OBCH, OOH

DFB 0OH, OCH, OFEH, 12H, 32H, 52H, 8CH, O0H

DFB O0H, OOH, 8CH, 92H, 92H, 62H, 00H, 00H

DFB 00H, DOH, 0zH, 0ZH, OFEH, BZH, 02H, O0H

DFB 00H, O0H, 7EH, 80H, 80H, 80H, 7EH, OOH

DFB 0OH, 00H, 3EH, 40H, 80H, 40H, 3EH, OOH

DFB 00H, O0H, 7EH, 80H, 70H, 80H, 7EH, OOH

DFB O0H, OOH, OC6H, 28H, 10H, 28H, DC6H, OOH

DFB 0OH, O0H, 06H, O8H, OFCH, 08H, 06H, 00H

DFB 00H, OOH, OCZH, OAZH, 92H, 8AH, 86H,00H ; ASCII 90D
DFB 00H, 00H, O0H, OOH, 00H, DOH, 00H, 00H

DFB 00H, OOH, 04H, O8H, 10H, 20H, 40H, 80H

DFB 0OH, O0H, 00H, OOH, 00H, 0O0H, O0H, OOH

DFB 00H, O0H, OOH, 00H, 00H, 00H, O0H, DOH

DFB (0OH, DOH, 0OH, OOH, 00H, O0H, 00H, 00H
DFB 00H, 0OOH, O0H, 00H, 0OH, 0OH, DOH, 00H
DFB 00H, O0H, 00H, OOH, 0O0H, 00H, 00H, 00H
DFB 00H, 00H, 0OH, OCH, 00H, 00H, 00H, 00H
DFB 00H, O0H, 00H, 00H, 00H, 00H, O0H, OOH
DFB (OH, OOH, DOH, OOH, O0H, DOH, 0OH, OOH ; ASCIT 100D
DFB 0CH, O0H, 00H, O0H, 00H, 0OH, OOH, GOH
DFB 00H, 00H, 0OH, 00H, 00H, O0H, 00H, 00H

DFB 0OH, GOH, 00H, 00H, 00H, 00H, DOH, O0H



DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

00H, 00H, 00H, OO0H, 00H, DOH, GOH, 0OH
OOH, OOH, OOH, O0H, OOH, 0OH, 00H, 00H
0OH, 0OH, O0H, OCH, 00H, 00H, DOH, OCH
0OH, OCH, 00H, DOH, O0H, O0H, 00H, OOH
00H, 00H, 00H, OOH, 00H, DOH, DOH, 00H
00H, 00H, O0H, OOH, O0H, 00H, DOH, OOH
00H, 00H, OOH, 00H, O0H, OOH, O0H, O0H
00H, 00H, OOH, O0H, O0H, 00H, 00H, DOH
00H, O0H, 00H, DOH, DOH, 00H, OOH, OOH
0OH, OOH, 00H, DOH, 00N, O0H, DOH, DOH
00H, O0H, OCH, 00H, 00H, 00H, 00H, OCH
00H, 00H, 00H, 00H, 00H, OOH, DOH, DOH
00H, O0H, O0H, 00H, O0H, OOH, 00H, OCH
00H, 00H, 00H, O0H, 00H, 00H, BOH, 00H
(0H, OCH, O0H, DOH, O0H, 00H, DOH, 00H
00H, 00H, 00H, 00H, 0OH, O0H, 00H, DOH
00H, 00H, DOH, OOH, DOH, OOH, OOH, O0H
00H, 00H, QOH, 00H, DOH, DOH, 00H, DOH
(O0H, OOH, 0O0H, OOH, O0H, O0H, OOH, 00H
00H, O0H, 00H, DOH, DOH, O0H, BOH, OOH
00H, 00H, O0H, O0H, DOH, DEEH, OOH, O0H
00H, 0OH, OOH, O0H, 00H, DOM, 00K, 00H
00H, O0H, DOH, 00H, OOH, DOH, 00H, DOH
0OH, DOH, 0OH, OOH, 0OH, DOH, DOH, DOH
00H, 00H, 00H, QOH, BOH, DOH, DOH, O0OH
0OH, 00H, 00H, OOH, BOH, OCH, OOH, OOH
00H, 0OH, 00H, 0OH, O0H, DOH, 00H, O0H
00H, O0H, 0OH, DOH, OCH, 00H, DOH, 0OH
00H, 00H, O0H, 0O0H, DOH, DOH, O0H, DOH
0OH, 00K, 00H, O0H, 0DOH,-00H, OOH, DOH
00H, 0OH, O0H, 00H, DOH, 00H, 00H, OOH
00H, OOH, DOH, 0OH, O0H, 0OH, 00H, O0H
0OH, O0H, OOH, O0H, OCH, O0H, DOH, OOH
00H, OOH, DOH, OOH, 00H, OCH, 0OH, DOH
00H, OOH, 00H, O0H, DOH, OOH, OOH, 00H
00H, 00H, 00H, 00H, OOH, 0OH, 0OH, OOH
OQH, 0OH, OOH, OOH, O0H, 00H, O0H, 0OH
0O0H, 00H, O0H, 00H, O0H, 00, DOH, 00H
OOH, DOH, 0OH, DOH, O0H, 00H, 00H, O0H
0OH, O0H, O0H, DOH, 00H, 00H, 00H, 0CH
O0H, 00H, O0H, DOH, DOH, O0H, O0H, 00H
0O0H, O0H, O0H, 0OH, 00H, 00H, 00H, DOH
OOH, DOH, DOH, DOH, O0H, O0H, O0H, 00H
0OH, 00H, 00H, DOH, 00H, 00H, 00H, OOH
(OH, OOH, OOH, DOH, O0H, 00H, 00H, 00K
0OH, DOH, D0H, OOH, 00H, OOH, OOH, OOH
00H, O0H, 00H, OOH, 00X, OOH, OOH, DOH
00H, OOH, O0H, 0OH, 00H, O0H, 00H, 00H
00H, OOH, O0H, OOH, 0OH, 00H, 00H, DOH
00H, OOH, 00H, DOH, 0OH, 00H, 0OH, 00H
00H, GOH, 00H, O0H, OOH, 00K, DCH, OOH
00H, 0OH, 00H, 0OH, D0H, 00H, 00H, 00H
00H, O0H, 00H, O0H, OOH, O0H, OOH, JOH

}

]

3

!

!

; ASCIT 110D

ALCIT 120D

; RSCIT 130D

; ASCII 140D

; ASCIT 150D



DFB
DFB
DFB
DFB
DFE
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

(JCH, O0H, OOH, O0H, OOH, 00H, OOH, OOH

0CH, 00H, OOH, OOH, OOH, 00H, OOH, OOH

0OH, G0H, OOH, GOH, OOH, GOH, OCH, OOH

0OH, O0OH, OOH, OOH, OOH, O0H, OOH, B0H  ; ASCII 160D
0OH, O8H, OF4H, D4H, 04H, 04H, 04H, OF8H

00H, 00H, OOH, O0H, 04H, OFCH, 80H, OFCH

0OH, OOH, OOH, OCH, O8H, OFCH, 80H, OFCH

O0H, OF3H, 44H, 24H, 24H, 24H, 04H, OF8H

00H, OF8H, 44H, 24H, 28H, 24H, 04H, OF 8H

OOH, O0H, OCH, DESH, OFCH, 40H, 80H, OFCH

(0H, 0OH, D8H, 10H, ZOH, 40H, 84H, OFCH

OOH, O&H, O4H, Z4H, 64H, 84H, 84H, OF 8H

O0H, O8H, 24H, OEAH, 84H, 44H, OF 3H, DCOH

0O0H, O0OH, O4H, 7CH, 80H, 80H, 84H, 7AH ; ASCII 170D
00H, OCH, O8H, 7CH, 80H, 80H, 84H, 7AH

00H, OFCH, 84H, D4H, 44H, OF8H, 40H, OFCH

OOH, OFCH, 84H, 04H, 38H, OAOH, OAOH, OBCH

0OH, 00H, 20H, 3CH, D4H, OCAaH, OF8H, 40H

0OH, OOH, OOH, Z0H, OBCH, 84H, 44H, OF8H

OOH, OOH, B4H, DAH, 84H, 34H, 56H, OF CH

OOH, OCH, O8H, OFCH, 1.0H, 08H, 04H, OFCH

00H, 78H, 84H, OASH, 44H, OF8H, 40H, DFCH

OOH, OFCH, 84H, 04H, OF 8H, 40H, OFCH, 40H

O0H, OF8H, 84H, DR4H, 64H, D4H, D4H, OF8H ; ASCII 180D
OOH, OF8H, 84H, OA4H, 68H, 04H, D4H, OF8H

OOH, 08H, OF4H, 84H, 04H, D4H, D4H, OF&H

00H, 04H, OFCH, 20H, 1.0H, 08H, 04H, OFCH

O0H, 58H, 94H, 94H, 94H, 94H, 94H, 64H

00H, 04H, OFCH, 40H, Z0H, Z0H, OFCH, OECQH

0OH, DaH, OFCH, 80H, 80H, 80H, 80H, OFCH

OO0H, 04H, OFCH, 80H, 80H, 80H, 80H, OFEH

DOH, 7CH, 84H, 80H, 60H, 80H, 80H, 7CH

00H, 7CH, 84H, 80H, 60H, 80H, 80H, 7EH

00H, 04H, OFCH, 40H, 20H, 20H, 40H, OFCH  ; ASCII 190D
OCH, 04H, OFCH, 40H, 20H, 20H, 40H, OFEH

O0H, 88H, OF4H, 04H, D4H, 04H, D4H, OF 8H

0O0H, OE4H, OFCH, Z0H, 20H, 40H, 80H, OFCH

00H, 6CH, 94H, 90H, 80H, 80H, 80H, 7CH
O0H,18H,14H, 14H, 14H,14H, 94H, OE4H

0OH, O0H, DOH, OOH, OOH, 00H, 00H, DOH

0OH, 08H, OE4H, 94H, 14H, 14H, 24H, OF8H

(OH, 0CH, OOH, DOH, DOH, OOH, O0H, O0H

0OH, 08H, D4H, O4H, D4H, D4H, 84H, OF 8H

00H, OF8H, 44H, 24H, 24H, 24H, 04H, OFAH ; ASCII 200D
0OH, 04H, OFCH, 80H, OBOH, 0AOH, OFCH, 20H; ASCII 201D
00H, O8H, DE4H, 94H, 14H,14H, 24H, OFAH  ; ASCII 202D
O0H, 04H, DFCH, 20H, 10H, 08H, OFCH, OCH

OOH, O8H, OF 8H, 40H, 20H, 24K, &4H, OFEH ;ASCIT z04D
OOH, D8H, OEAH, 0A4H, 84H, 84H, 84H,0F8H  ;ASCII 205D
00H, 0OH, OEOH, OR4H, 084H, 34H, 84H, OFAH  ; ASCII 206D
(0OH, 08H, 14H, 1CH, 1CH, 10H, 08H, OF 8H

0OH, 0OH, 6CH, 6CH, 48H, 48H, 24H, OOH

00H, O0H, BCOH, OCOH, 80H, 80H, 40H, DOH



DFB OOH, OOH, O8H, 04H, D4H, 04H, 04H, OF 8H ; RASCIT 710D
DFB 00H, O0H, 00H, O0H, OCOH, BCOH, BOH, OOH ]
DFB 0O0H, O0H, 80H, OCOH, OCOH, OCOH, 80H, O0H ; ASCII Z12D
DFB OOH, 00H, 80H, OCOH, OCOH, OCOH, 80H, OCOH
DFB 00H, 30H, OCOH, OCOH, OCOH, 80H, GCOH, OCOH
DFB 00H, 80H, 0COH, OCOH, 80H, OCOH, 80H, OCOH
DFB 0OH, 00H, O0H, 02H, 06H, O0H, O0H, DOH
DFB 0OH, OOH, OZH, O6H, D4H, 06H, OOH, DOH
DFB OOH, BOH, DOH, OCOH, OCOH, OCH, DOH, O0H
DFB 00H, O0H, OOH, OOH, OOH, OOH, 0OOH, 0OH
DFB 00H, OOH, OOH, OOH, DOH, 00K, DOH, 00H  ; ARSCII Zz0D
DFB 00H, 00H, OOH, 00H, 0OH, 0OH, 00H, DOH
DFB 00H, OCH, OOH, OOH, O0H, 00H, BOH, 00H ; RSCIT zzzDh
DFB 00H, 00K, 7CH, 54H, OFEH, 54H, 28H, 00OH
DFB (OH, O0H, 00H, OFCH, OCOH, OCOH, 00H, OOH
DFB 00H, OFCH, OCOH, 0COH, DOH, OFCH, OCOH, 0OCOH
DFB 0CH, 80H, OCOH, OADH, DAOH, Z0H, 20H, 20H
DFB 00H, 40H, DOADH, BRDH, Z0H, 0COH, OCH, DOH
DFB 00H, ZOH, 40H, 30H, 40H, OEDH, OCH, DOH
DFB 0CH, O0H, O8H, 04H, D4H, O4H, D4H, OF 8H
DFB 00H, 38H, 84H, O8H, 10H, 08H, D4H, OF8H ; ASCII 230D
DFB 00H, 00H, DOH, 40H, DACH, 60H, OAOH, OFDH
DFB OOH, O0H, O0H, O0H, OOH, 00H, 18H, OCH , RASCII 232D
DFB 00H, OOH, 08H, 18H, 10H,L0H, O8H, D4H
DFB 00H, 10H, 08H, LOH, O8H, 1L0H, O8H, D4H
DFB OCH, OCH, 0OOH, 00H, O0H, 10H, 38H, 10H
DFB 00H, O0H, OOH, O0H, DOH, O0H, 38H, 34H
DFB 00H, 00H, OOH, DOH, 0COH, OCOH, 0OH, O0H
DFB 00H, O0H, OOH, DOH, O0H, OFFH, OCOH, DOH
DFB O0H, 00H, OOH, 00H, 00H, OOH, 00H, O0H
DFB 00H, O0H, OOH, OOH, O0H, OOH, 00H, DOH ; ASCIT 240D
DFB 00H, 0OH, OOH, OOH, 0OH, OCH, DOH, 0OH
DFB (0H, OCH, OOH, OOH, O0H, 00H, OOH, 00H ; ASCIT 242D
DFB 00H, 00H, 0OH, OQH, DOH, OOH, OCH, DOH
DFRB OOH, 00H, OOH, 00H, OOH, 0OH, 0OH, OCH
DFB 00H, 0OH, OCH, OOH, 0OH, DOH, DOH, OOH
DFB O0H, O0H, 00H, DOH, OCH, OOH, 00H, OOH
DFB 0OH, OOH, DOH, DOH, 00H, DOH, 0OH, OOH
DFB 0CH, OO0H, OCH, OOH, 0OH, 00H, 00H, 0OH
DFB 0OH, 00H, OOH, O0H, O0H, DOH, OCH, OOH
DFB OOH, OCH, O0H, OOH, O0H, 0O0H, DOH, O0H ; RSCIT z50D
DFB 00H, 0OH, OOH, 00H, 00H, OOH, 00H, O0H
DFB 0OH, OGH, OC0H, O0H, OOH, 00H, O0H, OOH ; ASCIT 252D
DFB 0OH, 00H, 0OH, 0OH, 00H, DOR, 00H, DOH
DFB OOH, OOH, O0H, 0OH, 00H, DOH, 00H, DOH
DFB O0H, 00H, DOH, DOH, 00H, DOH, 0OH, 0OH ; ASCII z55D
ORG DOOGCH
L R R I BT BN T R )
#  UARIABLE OF PROGRAM *

*

RAM ARRAY *

ELANE I R I I JEE BEE IR . BN NEE N

CoLU:

DFS 1 ; column in thai dizplay



STACK: ~ DFS 100
UDOBUF: DF5 256
TMPBUF: DFS 256
TMPSP:  DFS 1
POINTER: DFS 1

¥R O N O N O X X OB O® K X

* Uariable for M1 menu
¥ MW O I R R M ¥ ¥ ¥ ¥ H

LINE: DFE 1 ;
TCOLU: DFS 1 ;
TLINE: DFS 1 ;
TMPC: DFS 1 ;
TMPL: DFS 1 ;
LPO: DFS 1 ;
CPO: DFS 1 ;
LDPO: DFS 1 ;
SRPO: DFE 1 ;
WPO: DFS 1 ;
RPO: DFS 1 ;
ASCIIC: DFS 1 ;
TYPCHR: DFS 1 ;
ATTR: DFs 1 ;
FREV: DFS 1 i
CNT: DF5 1 ;
CHKCHK: DFS 1 N
LONGEZTR: DFE 1 h

STHMN: BEET 2T A ;
SLMN: DF5 1 0
CAMN: DFs 1 :
CNMN: DFS 1 .
UAR1: DFS 2

UARZ: DFs 2

TMP1: DFT 1 4
TMPZ: DFS 1 ;
TMP3: DFS 1 5
STHML: DFS 1 3
SLML: DFS 1 ;
CAM1: DFS 1 ;
STMENU: DF5 1 ;
DB_TMP: DFS 2 ;
DB_FOOD: DFS 100 ;

line in thai display
ture column afler convert
ture line after convert
temp column
temp line
common line port
common column port
common line dot port
status read port
write port
.. read port
acsii code buffer
type of character
common attribute
flag reverse
counter szize of column
check of code ‘D3’
long of string to ram
array of stack
video buffer
tempolary video buffer
tempolary stack
pointer of video buffer
¥ €
¥*
* % ¥
value start of menu
value =zelect of menu
value counter all of menu
value counter temp of menu

value tempolary of menu 1
value tempolary of menu 2
value tempolary of menu 3
value start of menu 1

value zelect of menu 1
value counter all of menu 1
value =ztart of menu
pointer of Databasze
Databaze which want to szend

O3 O K O OH O K WO O K K K N W

* Uariable for format data =
¥ K W RO OO K X W O N K K X K

CoM_U: DFS 1 ;
TAB_V: DFS 1 ;
FOO_V: DFS 2 ;
PNT_U: DFs 2 ;
ACC_U: DFS 1 ;
T™P_U: DFS 3 ;
COUNT: DFs 1 ;
TEMPY; DFs 1 ;
BY1_U: DFS 1 §

value code of command
value No.table

value code of food

value pointer of data
value account of food
value tempolary, In key
value conter

value tempolary

value bytel for save Keyin



BYZ_V: DFS 1 ; value byteZ for save Keyin
F_CODEZ: DFS 1 ; value group of food
F_CODELl: DFS 1 ; value type of food
¥ ¥ O K K X N W O O O N K ¥ W *
ENDRAM:
; ¥R X O WK B X O O O K K W H* X
; * Data Base Code of food *
¥ X HK O R O W O H N R H WK K ¥

FOODLST: DFB  0OH, O1H, "d.wi=mlame", ODH

DFB 0ZH, " U5 EN" | ODH

DFB 03H, "UWTA8N 1948" |, ODH

DFB 04H, "U vy 1", ODH

DFB 05H, "u Y-8 .a3", ODH

DFB . 06H, "uLwr-AAZL" , ODH, OFFH
DFB  02H, 00H, "¢ MVveIans L #{%e 9", ODH
DFB O1H, " lavidenel o | ODH
DFB 0zH, "t ulas A" | ODH

DFB 03H, "8t 38 TU slan" |, ODH

DFB 04H, "81.32M0 * a0 = 8"", ODH
DFB 05H, "#as’ e La", ODH, OFFH
DFB 05H, O0H, " U8l S8 180an ", ODH
DFB 01H, "U U Y=el v Ui, ODH

DFB 0ZH, " LUatl Aoy 1) ", ODH
DFB O3H, " LUt T At A L) ", ODH
DFB D4H, "UD1E 39 wusR" | ODH

DFB O5H, "uluews 7", ODH, OFFH, OFFH

; END.



close(DataFd); //Close opened file before exit
close(LogRdFd);
close(LogWrFd);

DestroyWindow(hwMain);

break;

case FOOD_UPDATE:
case D_FUPDATE_BT:
SendFoodList(); {//Send food list to serial port
break;
case FOOD_EDIT:
case ID_FEDIT_BT:
DlgProc = (DLGPROC) MakeProcInstance(EditFoodProc, hlnst);
DialogBox(hInst, "EDITFOOD_DLG", hwMain, DlgProc);
FreeProcInstance((FARPROC)DlgProc);
break;
case HELP_ABOUT:
DlgProc = (DLGPROC) MakeProclnstance(AboutProc, hinst);
DialogBox(hInst, "ABOUT_DLG", hwMain, DigProc);
FreeProcInstance((FARPROC)DIigProc);
break;.
default:
return(DefWindowProc(hWnd, msg, wParam, [Param));
}
break;
default: return(DefWindowProc(hWnd, msg, wParam, |[Param));

}

return OL;



XR-2206

Monolithic Function Generator

GENERAL DESCRIPTION

The XR-2206 is 2 monolithic function generzior inte-
grated circuit capable of producing high gquality sine,
square, Triangle, ramp, and puise waveforms of high-stagility
and accuracv. The output waveiorms can be botn amolitude
nc ireguency mcdulated by an external voltage. Frequency
f ooeration can be selected externally over arange 6f 0.01
M2 10 mor2 tnan 1 MHz,

Q o

circuit is ideally suited forscommunications; insiry-
~. 2nd function geneérator ' soplications ~2quiring
wone, AM, FM;op/F SK genaration it hasz -y
y o seam .
c:ilication of 20bom/ C. The oscillator. freguency
can be linsarly sweot gver 53 200011 frequency range, with
an axisrnal control voltage, having & verv smail zifact on
distortion.

oflor-i

FEATURES

Low-Sine ‘Vave Distartion 5%. Typical
Excellent T2mperature Stabilitv 20.pom/°C, Typical
Wide Swe=0 Range 2000:1, Tyoicat

Low-Suopty Sensitivity C.01%V, Typical
Linear Amoiitude Modulation
TTL Comgatible FSK Controls
Wide Suooiy Range

Adjustaole Duty Cycle

10V 10 26V
1% 10 99%

APPLICATIONS

Waveform Generation
Sween Generzation

AM/FM Gzneration

V/F Conversion

FSK Generation
Phase-Lockea Loops (VCO)

ABSOLUTE MAXIMUM RATINGS

Power Supciy 26V
Power Dissioation 750 mW

Deratz Abave 25°C 5mw/°C
Tortal Timing Current amA
Storage Temoerature -85°C 10 =150°C

FUNCTIONAL BLOCK DIAGRAM

T e & pmss e |
INP‘:JATA' E j [ E ijojfum\'
e Hs] ]
MULTIPLIER
MULT. OUT E 5 5,’?’;%; ‘E ;ISE'EFOW
=Veo E 7E __I
wiéﬁ‘r"’é_ﬁ E- E o7
L& b (1] 80¥r
':lynE; E L E S
RESISTORS E*—‘ é;\;ljgﬁ(l:angs E ;?:UT

ORDERING INFORMATION

Part Number Package Operating Temperature
XR-2206M Ceramic -55°C 10 +125°C
XR-2206N Ceramic -0°Cto +70°C
XR-2206P Plastic 0°C ¢ +70°C
XR:2206CN Ceramic 0°C w0 +70°C
XR-2206CP Plastic 0°C w +70°C

SYSTEM DESCRIPTION

The XR-2206 is comorised of four functional oiocks; 2
voltage-controlled oscillator. (VCO), an analog multiplier
and sine-shaper; a unity gain tuffer amolifier; and a set
of current switches,

The VCO actually oroduces an output ireguency 2Qrpor-
tionai 10 an inout current, whicn is produced by a resistor
from tne timing terminals t0 ground. The current switches
route one of the tuming pins current 10 tne VCO controlled
9y an FSK input pin, 10 produce an output frequency. With,
wo timing pins, two discrete output frequencies can he:
independently produced for FSK Generation Appiications.

X’ EW"R Integrated Systems,

XR-48

Inc.. 750 Pzlomar Avenue, Sunnyvaie, CA 94086 * (408) 732-7970 * TWX 910-339-9233




XR-2206
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ELECTRICAL CHARACTERISTICS
Test Conditions: Test Circuit of Figure 1, VT =12V, Ty = 25°,C =0.01uF, Ry =100kQ,Ry=10kQ,R3=25 «Q
unless otherwise soecified. S open for triangle, closed for sine wave.

XR-2206M XR-2206C
PARAMETER MIN. | TYP. | MAX. | MIN. | TYP. | MAX | UNIT CONDITIONS
GENERAL CHARACTEZRISTCS
Single Suooly Voltage 10 26 10 26 Vv
Solit-Suooly Vohage =5 =13 =5 =13 \"
Supoly Current 12 17 14 20 mA A >0
OSCILLATOR SECTION
Max. Operating “reguancy ) i 03 1 MHz C=10000F. 3 =1kQ
Lowest Practicai Frequency Q.01 Q.01 Hz C=50urF, & =2MQ
Frequency Accuracy 21 =4 -y %ot fg fo = 1/RC
Temperature Staoility =10 =50 =20 som/°C g°c<Ta<75°C.
3 R =Rp=20kQ
Supoly Sensitivity Q.01 0N 0.01 %IV Viow = 10V, Vi iGH = 20V,
Ay =Ap=20kQ
Sweep Range 1000:1 2000:1 2000:1 fog = fi @R =1kQ
(L@ R =2M0
Sweeo Linearity
10:1 Sweeo 2 - % i =1 kHz, iy = 10 kHz
1000:1 Sweep 3 3 % fi_= 100 Hz, iy = 100 kHz
FM Distortion Q.1 0.1 % = 10% Deviation
Recommended Timing
Components
Timing Cacacitor: C 0.001 100 0.001 100 ur See Figura 4,
Timing Resistors: &y & Rg 1 2000 1 2000 kQ
Triangle Sine Wave QuDut See Note 1, Figure 2.
Triangle Amoirtude 180 180 | mV/k 2 Fioure 1, Sy Open
Sine Wave Amolitude 40 50 80 80 mV/k Q Figure 1, Sy Closed
Max. Ourtput Swing 6 8 V-0
Qutput Imopecance 800 800 Q
Triangle Linearity i 1 %
Amglitude Staoility 0.5 0S5 d8 For 1000:1 Sweeo
Sine Wave Amoiitude Stability 2300 4800 pom/°C See Note 2.
Sine Wave Distortion
Without Adjustment 25 25 % F =30k
With Adjustment 0.4 1.0 0.5 1.8 % See Figures 6and 7.
Amplitude Moduiation
Input Imoegance 50 100 30 100 kQ
Modulation Range 1C0 100 %
Carrier Suooression 33 55 d8
Linearity 2 2 % For 95% moduiation
Square-Wave Qutut
Amplituge i2 12 Vo-p Measurec at Pin 11,
Rise Time 250 250 nsec C = 100oF
Fail Time 50 30 nsec Ci = 100pr
Saturauen Voitage 32 0.4 0.2 0.8 v . =2mA
Leakage Current 0.1 20 0.1 100 wA Vs = 28V
FSK Xevying Lavel (Pin 3) 2.8 1.4 2.4 2.8 14 2.4 Vv 32 section on circuit contrals|
Reference Svoass Voluage 29 3.1 33 25 < S v Maasured at Pin 10.

Note 1: Outout amolituae isdirectly proportional 10 the resistance, 33, on Pin 3. See Figure 2.
Note 2:  Tor maximum amolitude stability, A3 snould be a positive remoerature coerficient resistor.

XR-49



XR-2206

SWEEP -
INPUT

Figure 9:  Circuit Connection for Frequency Sweep.

FSK '
QUTPUT h=ig
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b XR-2208
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Figure 10: Circuit for Sine Wave Generation without Figure 12: Sinusoidal FSK Generator,
External Adjustment. (See Figure 2 for
Choice of R3.)

v Ll a‘-___' E = |
§ 11 i ':}_‘ 3 oureut
— s pA =rof
= 3 3y CLOSED AOR Savgware = %
Figure 11: Circuit for Sine Wave Generation with Figure 13: Circuit for Pulse and Ramp Generation.

Minimum Harmonic Distortion. (R4
Determines Qutput Swing — See Figure 2.)

XR-50
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Frequency-Shift Keying:

The XR-2205 can be operated with two separate timing
resistors, Ay and S5, connected o the timing Pin 7 and 8,
resoectively, as snown. in Figure 12. Depending on the
polarity of ne logic signal at Pin 9, either one ar the other
of these :iming rasistors is activated. If Pin 9 is open-
circuited ar connected 0 3 bias voliage =2V, only Ry is
activated. Similarty, if the voltage level at Pin 9 is <1V,
only R’.Z is activated. Thus, the outout frequency can be
keyed between two levels, 71 and fy. as:

fe= '|/HTC8ﬂd fz = 1/R2C

For solit-suooly coszration, the Keying voltage ‘at Rin 9 is
referencsg 10 V™.

Qutput DC Level Control:

The dc level at the output (Pin 2) is apgroximately the
same as tne dc dies 2t Pin 3.'ln Figures 10, 11.and 12, Pin 3
is biagsed micway ocstween V' and ground, to give an
output dc level of =V /2.

APPLICATIONS INFORMATION

Sine Wave Generation

Without External Adjustment:

Figure 10 shows tne circuit connection for generating a
sinusoidal output from the XR-2206. The potentiometer,
Ry at Pin 7, orovides ine desired irequency tuning. The
maximum outout swing is greater than V7¥/2, and the
tyoical distorzion (THD) is <2.5%. If lower sine wave
distortion is gesirad, additional adjustments can be provided
3s described in tn< foilowing section.

The circuit of Figure 10 can be converted 10 split-suoply
operation, simoiy Dy reolacing all ground connections with
V=, For solit-sucoly operation, A3 can ge dirgctly connected
10 ground.

XR-2206
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With External Adjustment:

The harmonic content of sinusoidal output can be reduced
10 =0.5% by additionai adjustments as shown in Figure 11,
The potentiometer, Ry, adjusts the sine-snaping resistor,
and Rg prevides. the fine agjustment for ine waveform
symmetry. The adjusiment procedure is as iollows:

1. Set Rg at midpoint, and zcjust R for minimum
distortion.

2., With R set as above, adjust 33 1o further reduce
distortion.

Triangle Wave Geaeration

The Circuits of Figurss: 107and 11 <an e converted to
riangle ‘wave generation, by simoly ag=n<ircuiting Pin 13
and 14.(i.e., Sy ‘open). Amolitude of = triangle is aporoxi-
mately twice the sine wave outout.

FSK Generation

Figure 12 shows the circuit connection for sinusoidal FSK
signal operation. Mark and space frequencies can be inde-
pendently adjusted, by the choice of :iming resistors, ]
and Ry: the outpUt is phase<continuous during transitions.
The keying.signal is applied 10 Pin 2. The circuit can be
converted 10 solit-supply operation sy simoly raolacing
ground with V=,

Pulse and Ramp Generation

Figure 13 shows the circuit for puise and ramo waveform
generation. In this mode cf operation, ne FSK keying tar-
minal (Pin ) is snorted to the square-wave output (Pin 11),
and the circuit sutomaticaily frequency-shiit <eys .iself
oetween two seoarate frequencies during tne paositivegoing
and negative-going output waveforms. The puise width and
duty cycle can e adjusied from 1% 0 99%, oy the choice
of Ry and 95. The valugs of 7 and S snouid pe in the
range ot 1k 2 10 2 MQ.
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AT e ety N A 2 e e, p e RS - =t
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Sy = OPEN FOR TRLAMGLE
CLOSED FOR SAeE waveE

) SYMMETWY ADL

NORMALIZLD OUTFUT AMPLITUDE

verz
OC YOLTAGE AT w4 1

Figure 1: Basic Test Circuit.

Figure 5:

Normalized Output Amplituce versus DC
Bias at AM Input (Pin 1).

Z

B
THR

AN

PEAK OUIPUT VOLTAGE (VOLTS)

DISTORTION (%)

Q9 20 4:’ = ‘"ﬂ »n o Iy e .u,. 0
Figure 2: Output Amplitude as a Function of the Figure 6:  Trimmed Distortion versus Timing
Resistor, R3, at Pin 3. Resistor.
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Figure 3: Supply Current versus Supply Voltage, Figure 7:Sine Wave Distortion versus Operating
Timing, R. Frequency with Timing Capacitors Varied.
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Figure 4: R versus Oscillation Frequency. Figure 8: Frequency Orift versus Temperature.
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PRINCIPLES OF OPERATION

Description of Controls

Frequency of Operation:
Tne frzauency of oscillation, fg. is determined by the
2xternal timing capacitor, C, across in 5 and 6, and by the
timing resistor, R, connected 10 2ither Pin 7 or 8. The fre-
guency is given as:

and can oe 3djusted dy varving 2ither'R or-C. The recom-
mencec valuas of R, for 2 givenifreguéncy range, are shown
Figu: Temoerature siggiiity is octimum jor 2 k. Q <
3 < 200 <Q. Recommended valuesai Care from 1000 oF

1 00 ur.

Frequency Sweep and Modulation:
Freguesncy of gscillation is progorsional 10 e teral timing
curreng, |-, crawn from Pin 7 or 3;

3201+ [mA)
C (uF)

Timing terminals (Pin. 7 or 8) are low-imoedance zoints,
and are internally biased at ~3V, witn respect o Pin 12.
Frequency ‘aries' linearly ‘with b+ over 3 wide range of
current values, rom' 1 A 0 3 mA, The frequency can
oe controlled oy aoplying a cantrol voliage, Vo, w0 the
aCtivaied timing pin assnown in Figure 8. The frequency of
ascillation is related to Ve 3s:

T

where Vi~ is in volts. The voltage-to-irequency conversion
gain, X, is given as:

2

0.32

cC
<

«

K= af/a\/c =-

=
=2V

4

CAUTION: For safe operation of tne circuit, IT shouid be
limited 10 <3 mA.

Output Amplitude:

Maximum output amolitude is inverssiy oroportional 1o the
external resistor, R, connected to Pin 2 (sse Figure 2). For
sine wave output, amolitude is 200rcximately 50 mV peak
per KQ.07 Ry for triangle, the oeax amalitude is approxi-
mately 160wmV.peak per k2 of 33, Thus, for examole,
R3-= 50 k Q would groduce aporoximataly =3V sinusoidal
Qutput amplituge.

Amplitude Modulation:

Quiput-amolitude can be moduiziea sv 2pplying a dc bias
and 3 modulating signal to Pin 1. The internal impedance at
Pin i is approximately 100 k Q. Ouiout amolitude varies
linearly with the aoplied voltage at 2in 1, for values of de
Jias at this pin, witnin =4 volts of V ~/2 as snown in Figure
5.°As this 3ias !avel aporoaches V 7/2. the phase of the
output signal is reversed, and ine zmolitude goes through
zero. This property is suitable for onase-shift keying and
suppressed-carrier AM generation. Total dynamic range of
amplitude'modulation is agproximately 55 48.

CAUTION: AM control must 52 used in conjunction with
2 well-regulated supply, since ihe output amplitude now

1 p.::q_”_ XE.) Ha becames a function of V.~
RC Re 3
EQUIVALENT ve Sl < v-
SCHEMATIC — Ly i 2
DIAGRAM MLy | - P e e 1 :
i : ; bl ! < | :
Ber Ciamegetl CEIEE
+ 12 ! e 1 - ! Z | L | 3= .
T e 8 SRR L T s e ey
B O g ey o
'R — i o 13
n=g » Tl”?ky'*);? ARt 4 s
B e was U
'..' ; ¢ ) - nso—; ;-ou! Rt
Fat” a1 o b
= 2
.°_<—<: _< z
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HIGH QUALITY FUNCTION GENERATOR
SYSTEM WITH THE XR-22086

INTRODUCTION

Waveform or function generators capable of producing
amvim modulated sine wave outputs find a wide range of
applications in electrical measurement and laboratory in-
strumentation. This application note describes the design,
construction and the performance of such a complete func-
tion generator system suitable for laboratory usage or hob-
Oytst appiications. The entire function generator is com-
prised of a single XR-2206 monolithic {C and a limited
number of passive circuit components. [t-provides the en-
gineer. student, or hoobyist with a highly versatile laboratory
instrument for waveform generation at a very small fraction
of the cost of conventional function generators available
tocay. -

GENERAL DESCRIPTION

The basic circuit configuration and the external components
necessary for the mgh-quality function generator system is
shown in Figure 1. The circuit shown in the figure is de-
signed to operate with either a 12 V single power supply, or
with =6 V spiit supplies. For most applications, split-supply
operation is prefecred since it results in an output dc level
which is nearly at ground potential.

The circuit configuration of Figure 1 provides three basic
waveforms: sine, inangle and square wave. There are four
overiapping frequency ranges which: give an overall fre-
quency range of 1 Hz to 100 kHz. In each range, the fre-
quency may be vaned over a 100:1 tuning range.

The sine or triangle output can be varied from Q to over
6 V (peak to peak) from a 600 ohm source at the output
terminal.

A squarewave output is available at the sync output terminal
for oscilloscope synchronizing or driving logic circuits.

TYPICAL PERFORMANCE CHARACTERISTICS

The performance characteristics listed below are not
guaranteed or warranted by Exar. However, they represent
the typical performance charactenistics measured by Exar's
aoplication engineers auring the laboratory evaluation of the
function generator system snown in Figure 1. The typical
performance specrfications listed below apply only wnen all
of the recommenaed assembly instructions and adjustment
procedures are iollowea:

January 1982

(a) Frequency Ranges: The function generator system is
designed to operate over four overiapping frequency
ranges:

1 Hz to 100 Hz
10 Hzto 1 xHz
100 Hz to 10 kHz

1 kHz to 100 kHz

The range selection is made by switching in different
timing capacitors.

(b). Frequency Setting: At any range setting, frequency
can be vaned over a 100:1 tuning range with a poten-
tiometer (see Rq3 of Figure 1).

(c) Frequency Accuracy: Frequency accuracy of the XR-
2206 is set by the timing resistor R and the timing
capagcitor C,-and is given as:

L =HRC

The above expression is accurate to within =5 % at any
range setting. The timing resistor R is the series combi-
nation of resistors R4 and R13 of Figure 1. The timing
capacitor C is any one of the capacitors C3 through Cg,
shown in the figure.

(d) Sine and Triangle Qutput: The sine and triangle output
amplitudes are vanable from 0 V 10 6 Vpg. The ampiitude
is set by an external potentiometer, R12 of Figure 1. At
any given amplitude setting, the triangle outpul
amplitude is approximately twice as high as the
sinewave output. The intemal impedance of the output
is 600 Q.

(e) Sinewave Distortion: The total harmonic distorton of
sinewave is less than 1 % from 10 Hz to 10 kHz and less
than 3 % over the entire frequency range. The selection
of a waveform is made by the triangle/sine selector
switch, So.

(f) Sync Output: The sync output provides a 50 % duty
cycle pulse output with either full swing or upper haif
swing of the supply voitage depending on the choice 0!
Sync output terminais on the pnnted circuit board (see
Figure 1).

7’ EXAR INTEGRATED SYSTEMS. INC.

/N 7SQ Palomar Avenue. Sunnyvale. SA S<0S8
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2. For Maximum Output. Ry may be open. Ay = 68 K} is Recommended for Extemnal Ampiitude Modulation,

FREQUENCY

Figure 1. Circuit Connection Diagram for Function Generator. (See Note 1 for Single Supply Operation.)

{(9) Frequency Modulation (External Sweep): Frequency

L

(i)

can be modulated or swept by applying an external
control voltiage o sweep lerminal (Terminal | of Figure
1}. When not used. this terminal should be left open-
circuited. The open circuit voltage at this terminal is ap—
proximately 3 V above the negative- supply voitage and
its.impedance-is approximately 1000 ohms.

mplitude Modulation: The output amplitude. vafies
«nearly with modulation voltage applied to am input (ter-
minal Q of Figure 1). The output amplitude reaches its
minimum as the am control voltage approaches the hait
ot the total power supply vottage. The phase of the output
signal reverses as the amplitude goes through its
minimunr value. The total dynamic range is approxi-
mately 53 dB. with am contral voltage range of 4 V refer-
enced to the half of the total supply voltage. When not
used. am terminal should be left open-circuited.

Power Source: Spkt supplies: =6 V. or single supply:
=12 V. Supply Current 15 mA (see Figure 3).

‘EXPLANAT!ON QF CIRCUIT CONTROLS:

Switches

Range Select Switch. S1: Selects the trequency range of
Operation for the function generator. The frequency is

2

inversely proportional to the timing capacitor connected
across Pins 5 and 6 of the: XR-2206 circuit Nominal
capacitance values and frequency ranges corresponding
o switch positions of. S1 are as follows:

Position Nominal Range- Timing Capacitance-

1 1 Hzto 100 Hz 1 ufF -
2 10 Hz tg 1 kHz 0.3 uF
3 100 Hz to 10 kHz 0.01 uF
4 1 Hz to 100 kHz 0.001 uF

It additional frequency ranges are needed, they can be
added by introducing additional switch positions.

Triangle/Sine Wavefornt Switch, S2: Selects the triangle or
sine output waveform.

Trimmers and Potentiometers

Dc Offset Adjustment, RS: The potentiometer used for ad-
justing the dc offset level of the triangle cr sine output
waveform.

Sinewave Distortion Adjustment, R10: Adjusted to minimize
the harmonic content of sinewave output

Sinewave Symmetry Adjustment, R11: Adjusted to optimize
the symmetry of the sinewave output.
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Amplitude Control, R12: Sets the amplitude of the triangle or Resistors:

sinewave output. R1 30 KQ, 1/4 W, 10 %

Frequency Adjust. R13: Sels the oscillator frequency for any R2 100 K02, 1/4 W, 10 %

range setting of S1. Thus, R13 sérves as a frequency dial A3, A7 1 KD 1/4 W, 100 %
on a conventional waveform generator and varies the fre- R4 9 KR, 1/4 W, 10 Z°
quency of the oscillator over an approximate 100 to 1 range. RS. R6 5 KR 1/4 W, 10 %-
R8 300 Q. 1/4 W, 10 %
Terminals RX 62 K, 1/4 w 10 % {RX can be elimi-
nated for maximum output)
A. Negative Supply -6 V
8. Ground Potentiometers:
C. Positive Supply +6 V R9 Tdm, 1 MQ, 1/4 W
D. Range 1, timing capacitor terminal R10 Trm, 1 KQ, 1/4 W
€. Range 2, liming capacitor terminal R11 Tdm, 25 KQ. 1/4 W
Z" :::g: i ::2::3 g:g:g;:g: :::::::: The f.ollo?ving additional-iters are recommendeq 1o convern
H. Timing capacitor common terminai the circuit of Figure 1 to a complete laboratory instrument:
I. Sweep lnput Potentiometers:
J- Frequency adjust potentiometer-terminal R12 Ampiitude control. linear. 50 KQ
. tFreq.uelncy adjust potentiometer negative supply A13 Frequency control, audio taper. 1 MQ
erminal
L. Sync output (1/2 swing) Switches:
M. Sync outout (fult swing) St Rotary switch, 1-pole; 4 positions
N. Triangle/sine waveform switch terminals 2 Toggle or slide, SPST
O. Triangte/sine, waveforr switch terminals
P. Triangle or sinewave. output Case:
Q. AM input 77 x 4" x 4" (approx.) Metzl or Plastic
R. Amplitude control terminal (See Figures 4(a) and 4(b).)
PARTS LIST Power Supply:
Dual supplies =6 V or single =12 V
The following is a list of external circuit companents neces- Batteries or power supgly unit
sary to provide the circuit interconnections shown in Figure (See Figures 3(a) and 3(b).)
- ) Miscellaneous:
“Frive Knobs, solder, wires. terminals, etc.
C1, C2, C7 Electrolytic, 10 ufF. 10V
c3 Mylar, 1 «F. nonpolar. 10 % BOARD LAYOUT
C4 Mylar, 0.1 uF, 10 %
cs Mylar, 0.01 uF, 10 % Figures 2(a) and 2(b) show-the recommended printed-circuit
cs Mylar, 1000 p& 10 % board layout for the-function generator circuit of Figure 1.

4
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(a) Split Supply PC Board Layout (b) Single Supply PC Board Layout

Figure 2. Recommended PC Board Layout for Function Generator Clrcuit of Figure- 1.



RECOMMENDED ASSEMBLY PROCEDURE

The following instructions and recommendations for the as-
sembly of the function generator assume that the basic PC
board layout of Figure 2(a) or 2(b) is used in the circuit
assembly.

All the pans of the generator, with the exception af fre-
guency adjusi potentiometer, amplitude contral poten-
tiometer. tnangle/sine switch and Irequency range select
switch. are mounted on the circuit board.

Instalt and solder all resistors, capacitors and trimmer re-
sistors on the PC board first. Be sure to observe the polarity
of capacitors C1, C2, C7. The timing capacitors C3, C4. CS
and C6 must be non-polar type. Now instalt IC1 on the
doard. We recommend the use of an IC socket to prevent
possible damage to the IC dunng soldering and 0 provide
for easy reptacement in case of a malfunction.

The entire generator board along with power suppty or bat-
ienes and several switches and potentiometers will fit into a
case of the type readily available at electronic hobby shaps.
It will be necessary to obtain either output jacks or terminals
for the outputs and am and frequency sweep inputs.

Install the frequency adjust pot. the frequency range select
switch, the output amplitude control pot, the power switch,
and the triangle/sine switch on the case. Next. install ihe
PC board in the case. along with a power supply.

113 vagc 3 I
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(a) Zener Regulated Supply

._'_’!,__‘.v_.qF___Q-OV
1 , (RS0 Oy
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(b) Battery Power Supply

T1: Fiament Transiormer
Primary 115 V/Secondary 12.6 VCT, 0.5 A
01-0<: IN20QT o Similar
05, D&: INA735 or Similar
RILR2:51 QL 172W. 10%

Figure 3. Recommended Power Supply Configurations.

Any simple power supply having reasonable reguiation may
be used. Figure 3 gives some recommended power supply
configurations.

Precaution: Keep the lead lengths small for the range
selector switch.

ADJUSTMENT PROCEDURE

When assembly is completed and you are ready to put the
function generator into operation, make sure that the polarity
of power supply and the orientation of the IC unit are cor-
rect. Then apply the dc power to the unit.

To adjust for minimum distortion, connect the scope probe
to the triangle/sine output. Close S2 and adjust the
amplitude control to give non-clipping maximum swing.
Then adjust R10 and R11 aiternately for minimum distortion
by aoberving the sinusoidal waveform. If a distoriion meter is
available, you may use it as a final check on the setting of
sine-shaping trimmers. The minimum distortion obtained in
this manner is typically less than 1 % from 1 Hz 10 10 kHz and
less than 3 % over the entire frequency range.
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UNEAR LSI PRODUCTS
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TIMER

SE/NE555/SE

558C

EEEEEEES e

DESCRIPTION
The 555 monalithic timing circuitis a highly

FEATURES

1

SiG-24

PIN CONFIGURATIONS

¢ Turn off time less than 2us
stable controller capable of producing ac- « MaxImum operating frequency greater B. N, FE PACKAGE
curate time delays, or oscillation. in the time than 500kHz —— 7 :
calay moce of operation, the lima is pracise- o Timing from microseconds to hours = Vee
ly controtled by one external resistor and Operates In both astable and monastable- froces L1 Ll ascuance
capacitor. For a stable operation as an oscil- modes outrur (3] [6] mmesnoro
lator, the free running fraquency and the High output current aeser 7] 5] cowrae
duty cycle are both accurately controlied Adjustable duty cycle — v YoLrace
with two e’xter'nal res:st0(§ and one capaci-~ . compalible OROER NUMBEAS
tor. The circuit may be triggered and reset . Temoargturs stabllity of 0.005% per °C SENESSSNFE  NESSSO
on talling waveforms, and the output struc- SE3¢5CN.CFE
ture can source or sink up to 200mA. APPLICATIONS
* Preclsion timing F PACKAGE
¢ Pulse generstion
* Sequentlal timing cwo (1] 1} Yee
* Time delay generation ne (7] 13] nc
* Pulse width modulation raccen [
¢ Puise positlon moduiation = 12 orscnance
* Missing pulse detector Y\ & 1] e )
ne 3] [15] mmesmoc
seser (5] (9] ne
nE q CONTROT
ABSOLUTE MAXIMUM RATINGS vaLrace
TOP VIEW
PARAMETER RATING UNIT ORDER NUMBERS
SENESSSF  SESSSCF
Supply voltage
SEsss +18 v BLOCK DIAGRAM
NESS5, SESS5C +16 v
Power dissipation 600 mw Yee
Operating temperature range ? J
NEsSs 0to +70 °C |
SE555, SES55C -55 to +125 °C
Storage temperature range -85 to +150 °c "
Lead. temperature (soldering, 60sec) 300 °C 1 comtRoL
YOLTAGE
| O s
EQUIVALENT SCHEMATIC oo Ej
¢ O—f4 COMPARATOR |-eo-
il ) {
v Qs
- 3"
TRGAER
»-{cou’uurnll[-—o ?
>
L]
Otis~ j
CMAAGE -
1 O~ _I
L AEIET
; P RLOP O 4
(=]
STAGE
$ S
ouTruT GRQUNO
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UNEAR LSI PROOUCTS

TIMER

SE/NES55/SESS5C

OC ELECTRICAL CHARACTERISTICS Ta =25°C, Vec = +5V to +15 unless otherwise specitied.

SES555 NESSS/SESSSC UNIT
PARAMETER * TEST CONDITIONS :
- Min Typ | Max | Min l Typ l Max
Supply voltage- 4.5 18 45 | 16 v
Supply current tiow state)! Vce =5VRL == 3 3 3 [ mA
Vec =15V R L == 10 12 10 | 15 mA
Timing erroc {(monostable) Ra = 2K to 100KN l
Initial accuracy? C =0.1gF 0.5 2.0 1.0 { 30 %
Orift with temperature 30 100 50 | 150 | ppm/°C
Drift with suoply voltage 0.05 0.2 0.1 } 0.5 %V
Timing error 'astable) Ra, Rg = 1kl to 100kN i
, Initial accuracy? C=0.1uF 4 |8 S 13 %
Orilt with temperature Vee = 15V 500 i 300 | ppms°C
Orift with suooly voitage 0.15 | 0.6 03 , 1 %V
Control voltage level Vee = 15V 96 | 100 {104 | 90 ! 100 i 11.0 v
Vee =5V 29 [333 | 38 | 268 |333 | 40 v
Threshold voltage Vee = 15V 94 | 100 | 106 | 88 | 100 | 11.2 v
Vee =35V 27 333 | ¢o0 24 | 333 ; 4.2 v
Threshold currantd 0.1 0.25 Q.1 1025 2A
Trigger voltage Veg = 18V 4.8 5.0 5.2 4.5 5.0 | 5.6 v
Vee = 5V 145 | 167 | 1.9 | 11 | 157 1 22 v
Trigger current VrRig = 0V 0.5 0.9 0.5 20 BA
Reset voltage4 0.3 1.0 0.3 ! 1.0 \
1
Reset current 0.1 0.4 0.1 ; 0.4 mA
Reset current Vaegser = 0V 0.4 1.0 04 | 1.3 mA
Qutput vottage {low) Vee = 18V N
Ising = 10mA 0.1 | 015 0.1 | o025 v
Isink = SOmA 0.4 0.5 04 075 v
Isink = 100mA 2.0 2.2 20 ! 28 v
Isink = 200mA 25 25 v
Vog = 5V t
Ising = 8mA 0.1 0.25 03 | 0.4 \'
IsinK = SmA 005 | 02 0.25 }0.35 v
Output voitage thigh! Vee = 18V {
. Isource = 200mA 12.5 125 | -V
Isource = 100mA 13.0° | 133 1275 | 133 | v
Vee =5V :
Isource. = 100mA 3.0 3.3 275 | 33 | v
Turn oft timeS VaeseT = Vee 05 | 20 0.5 i 20 us
Rise time of output 106 | 200 100 | 300 ns
Fall time of output 100 200 100 | 300 ns
Discharge leakage current 20 100 20 i 100 na
i

NOTES

1. Supply current wnen cutout high tygicaily 1mA less.

2. Tesieq at Voo = 5V ana Yoo = 15V,

3. This wilt determine the maximum value of Ra + Ra, for 15V coeration, the max total
A = 10 megonm, ang lor 5V ogeranan, ine max iotal A » 3.4 megohm.

4. Soecilted with tngger oul Nign.

5. Time measured trom 2 oCartive GoINQ inout puise trom O to 0.8 x Ve into the thresnoid
!0 the droo (rom mgn (a sow of the culbuL Trigger is tied to thresnoid.

5-186

Signetics

SIG



UNEAR LS} PROOUCTS

TIMER

SE/NESS5/SESS5C

TYPICAL PERFORMANCE CHARACTERISTICS

MINIMUM PULSE WIOTH

SUPPLY CURRENT DELAY TIME
REQUIRED FOR TRIGGERING vs SUPPLY VOLTAGE. vs TEMPERATURE
150 10.0 1.015
! ] /¢
. 128 +125°C 7] w 1010
= £ a0 ; -
H 5C | o
= 2 - +25°C 2 100§
@ //T Z 60 } 2 e
-t . ooc c a \
g s ] H ~ssC g e —
H =11 |.ec Ty . b T
F % ] ] // < 0998
z /ﬂc a / s 0
3 —L—=F715C 3 5
2§ P s v o 20 2
0.990
0 1 [} 0.985
0 0.1 0.2, 0.3 0.4 5.0 10.0 15.0 ~50 =25 0 +25 +50 + 7541004125
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TYPICAL APPLICATIONS
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Trigger Pulse Width Requirements
and Time Delays

Oue 10 the nature of the trigger circuitry, the
timer wilt trigger on the negative going edge of
the input pulse. For the device 10 time out pro-
perty, it is necessary that the trigger voltage
level be returned to some voltage greater than
one third of the supply before the time out
period. This can be achieved by making either
the trigger pulse sufficiently short or by AC
coupling into the trigger. By AC coupling the
trigger. see Figure 1, a short negative going
pulse is achieved when the trigger signal goes
to ground. AC coupiing is most frequently used
in conjunction with a switch or a signal that
goes to ground which initiates the timing cycle.
Should the trigger be hald low, without AC
coupling, for a longer duration than the timing
Cycle the output will remain in a high state for
the duration of the low trigger signal, without
regard to the threshold comparator stats.
This is Cue to the predominance of Q,5 on the
base ol Q. controliing the state of the bi-
stable llio-ficp. When the trigger signal then
returns o a high level, the output will fail
immediately. Thus, the output signal wilt fol-
low the trigger signal in this case. -

TYPICAL APPLICATIONS

AC COUPLING OF THE TRIGGER PULSE
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Figure 1

Another consideration is the “tum off time".
This is the measurement of the amount of time
required aRter the threshold reaches 23 Vs to
turn the output low. To explain further, Q, atthe
threshoid input tums on after reaching 2/3 Ve,
which then tums on Qg, which turns on Q,.
Current tfrom Qg turns on Q,g which tums Qg
off. This allows current from Qg to tum on Qy |
and Q o give an output low. These steps.
cause the 2xs maximum delay as stated in the
data sheet

Also, a delay comparable to the tum off time is
the trigger rolease time. When the triggsr is
low, Q,q is on and turns on Q,, which tums on
Q5. Q5 tums off Q.4 and allows Q7 to tum on.
This tums off current to Qyg and Qy,, which |
results in outpwt high. When the trigger is
released, Q. and Qy, shut off, Q,s tums off,
Q. turns on and the circuit then foliows the-
same path and time delay explained as "turn
off time”. This trigger release time is very
important in designing the trigger pulse width
50 as not to intertere with the output signal as
explained previously.

SCHEMATIC 555 OR 1/2 556 DUAL TIMER
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