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ABSTRACT

This project was designed for studied about signal transmission
betaween terminal equipment by RS-232 transmission line passed to the serial port of

the computer to monitor by the Visual Basic V.8 programing.

In the equipment was interested in the Analog to Digital circuit and
780180. This project about signal transmission was send from the sensor(0-5 V.) to

the monitor. It also could be used for apply to work with the instument job.



fanssalszmna

Baaiinugaivillddusogahfidded snnudmmasedid ves

U o

d 1 G'd' d‘ L Vo ° Y a o J
81015ENGAINT nasuNg 0“n‘stﬁ'l1’%1’\31%37\1“‘(’“‘"?\11!“3“1 HazUIAAINUAINGYBINT

° oy Jy A
Mf3yaniinusalennasa
4

veveugaanuTmmiennsumaarludumeuazhighgavensy

o W

v v o] a g yen y v A 1A o
veunszga ae gausl tazfive Sufhudilinnameedddaishdde wasnu

[ < a J
nindlumsinSyaniinus

AzAdam



unfaganying
UNARaMHIBINGY
aa
fAnssudszms
- g
undi 1 ymi
= V. da - a
unft 2 Taseadiaveanesiiuou(Terminal)uasng g
. Tnseadreupamesinen
< <
- A/D n9U1IBUNBT
- CPU (Computer Processing Unit)
- MmIdareaemIvoyn (RS-232 C)
o A\
unii 3 nqufuazmseenuuylisunsu
- nqufinmseenuuvlysunsuGenIn (Event Driven)
- unagmseenuuulsunsa
unii 4 HAN1INADBY
ar A a
111799881484

MARUIN

36
39

44

56

64



2. thwumﬂauﬁ’amaﬁwﬂmmm&’tngmﬁgndamnmmfmvmme?z‘iuea
a v a d P a | YA da T
3 qduvsnonfiansfuanwaiiozhadefuduvounediiven  laamums
wnsqu Rs-282 udrezuaaalaely Visual Basic Tunrsdieulsuns

‘5 . . < ° [ Qs .

84 Visual Basic seilmmmwadendmiumsinnnllsunsnuy Windows
dsznoudamniosiledna  q  ATudIM Ysiheziudmvesmsosnuuy  (User
Interface),d:ueammumu (Menu  Designer), Mya$198H (Report  Writer),
sametamyuileulysunsn  uaz Debugger eanomdsRanaalumadeullsunsu

J - X . v o ¢ 1
Bﬂﬂﬂigﬂﬂﬂlﬂa'!uuﬂ?'uaﬁl’nu"lﬂﬂ[’)ﬂ'l‘iﬂ‘l\ﬂuﬂlf’)\ﬂﬂﬂlﬂﬁulﬂ95981\1““\



e
Computer Monitoring  Modem

©COOC0V00OO00 0O

[0060000006066009
[p0o60006050000007]

[CO0C000COO 00O O

{ RTU . Sensor 1

|ooooooooooooeo
|E2250855980069
(111}

Sensor 2

|ooooooaooooooo
|[0.0900¢00600664
[T}

s

Sensor 3

|oaoooooooooooo
|oooooooooooooo
| LI

Sensor 4

[00000000000000)
[00600000000000)

Sensor 8

51U L1 juaasanyacves Inseiulnesn



uni 2

Tassadisveanesiuen (Terminal) uasngul

d
Tnsearsveoamesiiuea (Terminal)

Y 1 da o o ' o s A
Tﬂiaﬁsn’lumuvmmasuuaa (Terminal) ﬂztﬂumummatycgmmmmmua

[y A v s a I3
0N l‘wf’)ﬂ'ﬁﬂ0ﬂ1ﬂ!lﬁﬂdﬂﬁﬂﬂﬂﬂﬂﬂuﬂ’lm95

ludnteuneiiiuea (Terminal) #eel$3903 A/D nouneiaes uasdygna
v a2 a o < 4 A a 9 a Qs e aa

usssuduinFuanaemnasnnaeniynveunaisdioia Iillusvadyonadinea s
desadaanandneasneléis CPU (Computer Processing Unit) (NOAIVAHNITOY
sadyanuAdneadina sazdaeennaneineynsuiieiialiuanwaisee
aenfiumed aumasgiudenlaesunau (31 2.2)
N a P aa U da ~
deniniioznandangufierliluaauveunsiiivea (Terminal)
AD founBiNes

fhisamamlastuseduernenilimeddaea ludfogli  A/D Aeuedinedll
naeds  ualulpsenuiildisdrwadn uounwsendiug (Successive Approximation)
g .
Faaaasgyl

nqufimeihauveses A/D aewunediaei  Taeiidnradn uedwsengdy

(Successive Approximation)

CLOCK

ALE -__l r
A= Mux CONYROL t— :’;:sv
— 106¢
: ReGisten nTEARuPn
¢ OUTPUT ENABLE
l I I (og)
N0 SUCCESSIVE b 07
COMPARATOR APPROXIMATION
i = REGISTER f— 06
IN? =1 STATE® = 05
— s-1 l , I }— 04
. ANALOS outeuY
N6 —P1 NULTIPLEXER ATCH =02
ms —d 1 — 02
WN§ = l L = 01
INT o] r——r poee 00
TRANSISTOR

SWITCH TREE

W R/ R n RESISTOR LADOER A A A J e
AEE 1 —AAASMAAAA A — — N AAA—-AAA—SAAN AEF 1)

I3 das o s
51) 2. piluaas A/D neunesnmeiITdnvaTN HoUNIONFUYY



sensor

Ereeasss

Visual Basic
Programs
Computer {aANAG

siii 2.2 gﬂuamuﬁan‘imzunsulud';wedmaéﬁuan(Terminal)



Fauaaal uoUnsendudy (Successive Approximation) fB  HIVIAILYN ,
a ¢ . . . o a 4
SAR S9mi@e3s (Successive Approximation Register) uazuvhﬂa%’%mmf (349013

(v a aa '] H o a
wlasdyanudugn midudeyandneadniyminmativiviesi3mmes Ae D, da D,

A L)

deSudumanlasdeyadaana Sudumsilas (start of conversion) eziilu

|
“0" SAR Tomaeiergmindei wer v, oxiiduilugud modaanaEudunsmlaciy
“17 mwﬂnu’feqaﬁsz:‘éué’ufﬂamsﬁ’mﬁuﬂg’aas 1 in ewmadne@ MSB (Most
Significant Bit) Aoudai

TussnawaduInvesFyanaiIin 290AURNozEs ‘1" vee  MSB anfi

a : o d a [ LY +
SAR Tomme aevhlfidwinnues SAR Fdmees diaurhiiy 10,000,000  udifien
4 =

aa -1 ¢ ¢
mmméﬁﬁvgnﬁmmu A/D ABULIDIUADT

Sozlasatld Vo ihiy 128/255 i de V,, fildtinnnnimewaendunn (V,)

out

s d t o : o
penmsuneardsFyaadmiyniiiivay lhsesnauguiiesidn MSB Tumansedia

& v feandideuaendnyn(v,) MSB fesilnudnaeg
luns@n MsB dslaigndidn miieglu sAR Fmaeiiegiiufe 10,000,000 1u
FrweswadFyanannimaelfezdnain fidenin MSB w3e in D, fiezladdaea
iy 11,000,000V, fexfisdudly 192/255 o &1V, NANNAOU
- @ v d aa des g T A 1y

aenduwn (v,) fyansudmiyniiiluauanaeumsuaeifiesiidnmin D, uam v,
8 \JRJ o o -3 s L
YouniiAewiaenduyn in D, NeseInseg

mafismdnauin  tazimmageumdsneumauaeiezgansiyn q Wad
Fyananim  daiumanfasdeyassiugandsnn 8 Waddyananniwnm  tileduga
mandasdoyauds  2eosmunguerdedyena “0” vennidugamimnlasdeya (end of

- 3o &, J aa @ =

coversion) WHivivled $omned Foyardasaiduinn fozgmifvegluivives Somned
fafhezSunsemslasfeyalnidnaianils

Jonve3ivaradw nerlwsendmiu fife ludwaruudeuinlanlfinauiias

4 v das ) -3 LAY a < v o s ¥ ad d 4

uA n Waddyanannim flegldm n in salagiuvessewaaniesanNIsimNAGs

8e1931NINY



o ¢ 4 1
A1TR1IHY893305 A/D neunedmesiltlulaseuil

2995 A/D Nledwed ADCosos rludunlasdygnaemasniudineann
qilfuanaduynezgaflewdign 26 ANO), 27 (IN1) , 28 (IN2) , 1 (IN3) , 2 (IN4) , 8
(IN5)4 (IN6) , 5 (IN7) éasi’lumﬁuumaa&’m‘,mwimﬁ 1 89 8 mwdy @i
Fagins Clock #llolulod ADCO808 iuezadrennled LMss5 e‘?;anmﬁun?;'ic’\'
pBANDLEINIE 500 Mhz (‘r‘imﬁ 3) gm’]au’lﬁ’ﬁ’umv“i 10 (CLK) vesled ADCO808
a3 Vref (+) Sildune 5 Taad Aefian 12 vesle® ADCO808 uaz Verf(-) fi 16
@oas Ground 18% ADCO0808 15’140:111@1u‘lﬁ’ﬁdmﬁefr’cgmumﬁm Start , ALE , OE
iy “1" uazandi 28 (ADD-C), 24 (ADD+B) , 25 (ADD-A) suifludauden Channnel
Foseudaud  Channel 7 “0-7" (000-111) audiy  ADCO808 TuosFumdasanes
ou1a0N nnﬁ'1u’éuv;mulm&’agt;y1mﬁ%maaanmw’ﬁmmﬁv}nﬁm D0-D7 uazezld
&’qsymﬁm 7 (EOC) tilu “1” ioszvenhdyanaemasngnulauiudyanaddaea
BFovdeands ﬁqapmﬁazdmzﬁ'ﬂﬂﬁ‘lﬁ 7415245 Guily Buffer @eameduna
seviis Port A vedled 8265 fMueniynues ADC0808 diedayana DIR (flu “1”
way E 1ilu “0” é‘r’wumvmﬁ‘la% 7418245 fin “2-9” (A0-AT) %zgnz#eudaﬁ'ﬂm “11-
18" (B7-BO) &’muaymﬁ%maﬁﬂz'lﬂﬂﬂnqaejﬁ Port 8255 el CPU ssudihl

dszaanane 1



CHI
cHz
CH3
cau
s
i
ar
s
u2
U1 7415245 CcNO
ADC0808 ) _ _ MAJEZ
26 1928 }—0 A0 BO oy
18] e =% H
RS J 12 N1 Wm )% B3 s £— pad
10k B8 g i u R H wn
A L Imas 35 [ A6 BS +—] PAd
A meb21 2 aw PA
U3 4 DR
L 2
L7l Lwsss 3 s _ -
? 3
R4 Em ) m SFhe ENABLE }—2 MW
100 o 3 B ALE [P s
Vel 12 1 ey START b—2- ped
6 ADD-C 7
7| Thue g 2 191 cLock ApD-B —2% T lvs
™G e jlﬂluz GND ADD-A [—22 PR
Ih c2 Ll C1 I_I. N reft-) EQC c3 117} ped
H S60pF 0.1uF L 0.1 uF
— el I - \—
- B Vees5 V ._
V& =

REMOTE LINT MONITOR

A4

‘Number

Date:

T4-Nov-1998

| Sheet_of

1le:

| Drewn By: Kasem
4

311 2.8 §1a@23995 Analog to Digital.




CPU (COMPUTER PROCESSING UNIT)

TuTasenifld 280180 mmmilu CPU fiflmamannsagsiiidsas Chip
diydu q 13lu CPU Chip Aensanl¥idavesadieiy cPU Aluau Control 1u
$an “Single Chip” duiludende swuudnnmgnuasdulisunsuffazanedhann
msedailEing nazastlassnmsiz CPU 280180 1]y Supper CompatZ80 fAef
Faanuadaily 280 uaz"lﬁ’{ﬁ;uqmﬁ1é}’aﬁuu1sv‘w"aw‘éuﬂ'nuazmn'lun15‘!1’1’4114

@321V Micro Controller “Single Chip” 1d2 780180 Qzﬁwﬂ’hﬂ‘ia‘mﬁﬁ
ROM,RAM waz PORT uaduilulunumugudsdyanaeenmaneineynsu 280180
U Chip Micro Controller lsifisfiuas mnzadsamaiieflumaiudoyamn uaz
Port anea Sarhlidesdaenisuentin smldmsthauadesianinan mszmely
780180 szasudaenilu CMOS, Oscilator 1uéia RUN #i 10 Mhz, MMU Chip #s
Memory 19 1 MBYTE, DMA 2 Chanel. Port #om3 UART 2 Chanel. Clock Serial 1/,

16 Bit Timer Counter gazingIny  Port doa1sanuisam  Multi  Processor

Communication #ilasa¥1aves Chip Hoziiludegiln 2.4

e RTAL
e (AL
o RETY
— )

e — @t

[ [-mw

g |
{

I

s .ep (EEs

§
g
M—_i)r T
Ovte Bua 5009
T
i
rlrexrevérerrn 338

- o
L TTS !-;vo L’ | — ARG
oxs -} K ) pony -
wevwo L a5y
- U o
- 6T5e
—— — L.
5 o
wavw 1t L pxa. <
-

LMemba [

{
!

q1fi 2.4 plieasudenlaszunsaves 280180 uazuaaszilsaves 80180



A0-A19
BUSAK

BUSRQ

CKAO , CKA1A

CKS
CLOCK

CTS0-CTS1
LOW
DO-D7
DCDO
LOW

DREQO-DREQ1

10

ADDRESS BUS 321319 RESET gz1i)u HIGHT IMPEDANCE
BUS ACKNOWLEDGE tiluvn OUTPUT ACTIVE LOW

faufneie Z80180 ABUAHBAABMTYE BUS ¥8a BUSRQ
uazaznil¥ BUS Yeya BUS ADDRESS uazgy@isiCONTROL
mudwily HIGH  IMPEDANCE

BUS REQUEST iiluw INPUT ACTIVE LOW Faoziiamu
MAgygn NMI Tasosiiminsiaaeudaanasiin 4 MIugA
484 MACHINE CYCLE

SYNCHRONOUS CLOCK 0 uay 1 ilumnaagat CLOCKuuY
2 fiame ae o) INPUT w3e OUTPUT i@
SERIAL CLOCK i$lun CLOCK 2 #isimigvea CSL/O
iy OUTPUT Taneuilunsaniiaes X'TAL vi3e CLOCK
OUT 184 X'TAL 12 Mhz Z80180 9 RUN #i 6 Mhz
CLEAR TO SEND 0 uay 1 (Juw1 INPUT ACTIVE
1¥lumsnaugu MODEM

DATA BUS 1iuuuy 2 fiang

DATA CARRIER DETECT 0 iy INPUT ACTIVE
1¥mugulumsiadediy MODEM ves ASCI CHANEL 0
DMA REQUEST 0 uaz 1 (ijusn INPUT ACTIVE LOW
141lumsve DMA uazmﬁﬂziﬂsuﬂm‘k’ﬁfl?’fmaﬁ&'q;aym?'mmJ
vseszaula

ENABLE CLOCK siluv1 OUTPUT ACTIVE HIGH 3¢
Famshauiugunsaimenen szwhamsthaifieniiu BUS

wazlienneiuginsallunszga 68XX wuaz 80XX



HALT
INTO

INT1 , INT2
IORQ

RD
RFSH

RTSO
RXAO , RXAl
RXS

ST

11

ifluvr OUTPUT ACTIVE LOW aviaiieimds HALT
w30 SLP

MASKABLE INTERRUPT O ifuvr INPUT ACTIVE LOW
ﬁ’agwgmﬁmi‘iazqnmmnn 9 mséuqﬂumﬁﬁ"a

Wudeiy INTO uailssduanudfysesasnauday
Sluv OUTPUT iievenniisfiadeiy L0 wiewn IOE 1u
64180

MACHINE CYCLE 1 ifluvr OUTPUT ACTIVE LOW a2
f191utiie FETCH OP-CODE wiasuv1 LIR ves 64180
NON MASKABLE INTERRUPT 1y INPUT ACTIVE
LOW wiiiezaeusums INTERRUPT (aue laghimunsanga
¢nti SOFTWARE

Funilfinemdeyaen MEMORY n3o L0

sﬂumﬁ'lﬁ' ADRESS LOW (A0-A7) Y1/ EFRESH DYNAMIC
RAM 38 %1 REF v84 64180

REQUEST TO SEND 1y OUTPUT ACTIVE LOW ‘uﬁ';
19Mlsunsy Fyanemnavguladnves ASCI CANEL 0
RECEIVE DATA 0 uaz 1 tJuwniudgygnaon SERIAL
PORT %4983 ASCI

CLOCK SERIAL RECEIVE DATA ifluviiuaeiuSERIAL
¥ CSIO

STATUS iy OUTPUT ACTIVE HIGH lfugasaaiuzms

f91uves CPU Tagdaufu Mi waz HALT Aman -



TENDO-TEND1

12

ST HALT | Ml OPERATION
0 1 0 CPU operation
(1st op-code fetch)
1 1 0 CPU operation
(2nd op-code and 3rd op-code
fetch)
1 1 1 CPU operation
(MC except for op-code fetch)
0 X 1 DMA operation
0 0 0 HALT mode
1 0 1 SLEEP mode (including
SYSTEM STOP mode)

TRANSFER END 0 yaz 1 11y OUTPUT ACTIVE LOW

1 uamsfainiy DMA Sugaaudy

TOUT TIMER OUT lffuiawaden PRT CHANEL 1

TXAO , TXAl

TXS
SERIAL
WAIT

WR
X'TAL

TRANSMIT DATA 0 uaz1 siluvnidadoya SERIAL ved

ASCI

CLOCK SERIAL TRANSMIT DATA iflundsdoya

¥83 CSIO

41 INPUT ACTIVE LOW szgnaasisfivenvves CLOCK

gnil 2 vean ¢ MACHINE weilumsseldginssiaeven v

auldvusumshanes CPU

Wemumsdadeyalliis YO vie MEMORY

Wuniléaenuy X'TAL




18

w1t MULTIPLEX

A18/TOUT sen19 RESET ouflu A18 uddriimsiaen SET BIT TCCl
%39 TOCO lu TIMER CONTROL REGISTOR (TCR) fi
sy TOUT

CKAO/DREQO suMie RESET wiiesiily CKAO udéh DM1 wnde sM1 lu
DMA MODE REGISTOR (DMODE) gn SET (iju 1 suiflum
DREQO CKAl/TENDOizm'N RESET sziilum CKA1l uath
BIT CKA1D lu ASCIgn SET suiluv1 TENDO

RXS/CTS1 sewd1a RESET wilez{uan RXS & BIT CTSIE 1w ASCI
gn SET szl CTS1

an MAP U0 meluessiuiTsunsy 280 iiifisiilegerseziimsds PORT iy

vo ;melu fldlsunsudarihadblle susaudlvidlaenisldsunsudre MAP 1O

melu Taen3s CONTROL BIT 14 REGISTOR I/O ICR ADDRESS SFH &4

musodneglfanlamelu 256 dumvs Al -

BIT 7 6 5 4 3 2 1 0

IOA7 | IOA6
IOSTP

wasnsldsunsusviluaa -

I0A7 I0A6 %39 ADDRESS /O
0 0 0000 - 00SFH
0 1 0040 - O007FH
1 0 0080 - OOBFH
1 1 00C0 - OOFFH




14

780180 annsammuamsmanldiniion 64180 14 Taems SET BIT

CONTROL MODE CONTROL REGISTOR (OMCR VO ADDRESS SEH)

D7 | D6 | D5
L 10C (R/W)
—MITE (W)
M1E (R/W)

MI1E (M1 ENABLE) +whe RESET BIT #oufy1 M1 OUTPUT
auily LOW iile FETCH OPCODE iaztiies
anmaimds RETI vea 280180 ezganszii
o n¥alu1 s Suil¥ida M1 §u 2 a¥edandy
ergoztiildine INTERRUPT iunldiifedanilai

. vuedids daumgii BIT MIE 92nSET i 0
dmiy 780180 el M1 gavhannnd Aetile
s RETI it M1 iesndufieadegy) -
y Lh L h L i W T HGhLh Tt hhh
AQ—A..(A.J:)L PC Pc+1' X PC L)L PC+1 )(
Do—D; ~ % t’iL' a{ 5‘ ﬁf‘
T me=1) _‘_J_l__l l l h .
T ime =0) T 1 | ] [_"“
s LI BE R

q1ifi 2.5 guluaadlndisiaezunsy



15

MITE (MA TEMPORARY ENABLE) 1¥fun1sae INTERFACE fu Z80 PIO

10C Ju BIT 1¥niugu TIMING ves IORQ az RD Winiieu
7.80 40 64180 Jaudh BIT 4ign SET {lu 1 TIMING ouiluves

64180 fie IORQ taz RD 9z ACTIVE fwauv1asves T1
uadh BIT #iilu 0 TIMING sziluves Z80 Ae 9v ACTIVE
Fuountuves T2 rielflfaunsalmiueyuves 280 14 sznin

RESET BIT iouilu1 dag -

x—oix—_—_—_ﬁ J ' |
m T il T & Y PN I

111 2.6 VORead WriteCycle WhenIOC=0 71i2.71/0 Read Write Cycle When IOC =1

4

aneaziBaalugiieniiummdngy unnanagllan z80180 e lumandids
14 1 MACHINE CYCLE tesnd1 Z80 og 1 T STATE foldtamlu 1 MACHINE
CYCLE i 8 T STATE hwvadt 280 1 4 T STATE owiuldiluvawiill
780180 RUN amaideaduiy Z80 CPU 780180 fdislénanuiandy 280 ebn
05% uluuaideafy 280180 Hwunsede CLOCK gendi Z80 ldinnndi 1 am

2arl¥msesalunsiauyes 280180 andunn  gjUulSsuiisy T STATE weq

780 filu 780180



16

I N Y W o oon o Op-cods feich cvcke
y UL e N on o
- ”» _1 - I P
i gt e W
S IIIITIIIyTCIIIIIIIIIIoTIIITTT
= g
1% 2.8 guaae T State vos Z80 51 2.9 j1lueas T State ¥pa Z80180
WAIT STATE GENERATOR

780180 Thandasnadngadnsseoild MEMORY nie 10 haulaiviu
SefeaiiFuyanamnifhisiefiinuannunieuszning CPU ﬁ’nqﬂnsaﬁmauanﬁuﬁﬁa
Foyans WAIT #1280 ﬁ’mzé’fm‘lﬁqﬂn‘saﬁmﬂuenﬁaﬁ’ugwgmfiuflﬁlm’ 780180 £
aunseliTsunsudinay WAIT STATE mieritudiifluvasii CPU Jfdamdamde
1 DMA @

asTsunsains)d 4 BIT vos DMA/WAIT CONTROL REGISTOR (DCNTL
I/O ADDRESS 32H)

BIT 7 6 5
MWI1 | IWI0O | MWI1 IWIO

BIT 7,6 MWI1 , MWIO (MEMORY WAIT INSERTION)
=R IN5IANeIN 0-8 WAIT STATE weamsifieia MEMORY lasmislisunsu

NWI1 | MWIO 9143 WAIT STATE

0 0 0
0 1 1
1 0 2




17

BIT 5,4 IWI1,IWIO (/O WAIT INSERTION)

«fmsifiy WAIT STATE Wiy Vo mauenain 1-6 A3A1519

Iwil | IWIO /O meusd INTO
0 0 1 2
0 1 2 4
1 0 3 5
1 1 4 8

ozi¥iudl WAIT STATE wves /O annanit MEMORY egniia T STATE
mzvasdnds VO Un@ WAIT STATE ﬂzgmﬁmﬁul oeiud Fathudierfis WAIT
STATE ililfezsanduiislegund uazday INTO fivuibieniu vazda INTO Unf
955l WAIT STATE og 2 WAIT STATE ogud yazawafi RESET BIT
CONTROL WAIT STATE 1 4 aziihi 1 fiavua fie oglu MODE ¥9¢ MAX WAI T

STATE

HALT uaz LOW POWER MODE

fidefu 4 MODE fo

HALT MODE Taevheds 76H aeiil¥f CPU ﬂqm‘hmﬁ"a ue
M5MAINAN 9 ves CPU duiln@d msesnan
‘HALT Tag RESET %30 INTERRUPT

SLEEP MODE. Taumsifide SLP §1 CPU 9mga CLOCK
melu il ADDRESS flu HIGH , DATA
BUS 1ilu TRISTATE , DRAM REFRESH
INTERNAL DMAC Hganaun1sesnam
SLEEP MODE lasms RESET 3o
INTERRUPT

IOSTOP MODE 1¥ngamsrhauves CHIP melu Ae ASCI ,
CSIO waz PRT Yasms SET BIT lu IO



18

CONTROL REGISTOR (ICR /O ADDRESS
sFH) 1w 1 uazezil¥inuded RESET w3e
Tusunsadd BIT 1u ICR w0

SYSTEM STOP MODE flumssiunuved IOSTOP iy SLEEP MODE

Taans SET BIT lu ICR udamudaeids
SLP apiild 10 malungaianuias CPU ngahau
ailumslsendandenuidy MODE il cPU
azAunszuanes 7.5 MA luvainfosfunszua
Jszaner 35 MA 3eae8n01n SYSTEM STOP
MODE filagn1s RESET w30 INTERRUPT ®1,mguen

REGISTOR CONTROL
CBAR : COMMON/BANK AREA REGISTOR (/O ADDRESS 3AH)

s muanufives LOGICAL #iflu COMMON AREA 0,

BANK AREA ttaz COMMON AREA 1

BIT 7 6 5 4 8 2 1 0

CAS|CA2| CA1L| CAO | BAS | BA2 | BA1l [ BAO

CAS - CAO iiluéfafmun ADDRESS 3ufiuyes COMMON AREA 1
BAS - BAO 1ilushfmungn ADDRESS gaigvasinii BANKAREA
fideningaifuduves COMMON AREA A

CBR : COMMON BASE REGISTOR (VO ADDRESS 3$8H) il

REGISTOR I/O 8 BIT
BBR : BANK BASE REGISTOR (/O ADDRESS 39H) l#futia

PHYSICAL BANK AREA siriutnieisoznanilaalu LOGICAL

dausnnazgniaily
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COMMON AREA 1
STACK

BANK AREA
USER PROGRAM

COMMON AREA 0
MONITOR

PROGRAM

Tael¥dauves AREA 1 #iaz MONITOR ndil da1ves BANK Wiéheldila 4 §1414 1
MBYTE szilumsvenesinfivoamslFan Tae\#isioRives STACK 1ilumsnsziiuda
mlsvie DATA #uilu 64K b q iletses LOGICAL 64K ooniilu PAGE q 1u 1
MBYTE uadedelumsdanuyil esiilild BANK AREA Yaligud Wy mdeams
1% RAM 3¢ 82K 16 19 1 ROM MONITOR ogii 0000-7FFFH 1oz RAM B
ud 8000-FFFFH dsosviuin RAM ludadiesdeaily sTACK Sailerniia
BANK senlifi PHYSICAL dufozlimunsalfldde s2k idull RAM s
18000-1FFFFH  dmmezlfldun 24K mngnemdrsh 0F000 imufideyaszgn
psuh@ | 1FO0OH Sosannseiii OFO00H  imumudifvua AREA 1 Bl

LOGICAL 5133010ut}a MAP 1{ludnwazning q Asii -

USER PROGRAM
(AREA 1)

SYSTEM

(AREA 0)

CBAR = 80 H

Taafmuald AREA 1 iiluday USER PROGRAM @3 SYSTEM 1Wuved
COMMON AREA O siaty itetslf AREA 1 3wl 8000H fozl¥ RAM 1a04
39K ifix @3 SYSTEM ififie wea AREA 0 Fuilu aau MONITOR uel U

038059
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Waamualias 82K Ao 90 7FFF adlids 0000H #alu SYSTEM 19e10ela

RAM 13lu ADDRESS thtuitefuifefiues STACK fezmivindetiefiveamsly

v o
G

syl

1) szmia RESET LOGICAL lu CBAR ezgnfivuadiss) OFOH

2) 1#fviua MAP ADDRESS 483 LOGICAL fleufi CBAR (3AH)

3) BBR uaz CBR ﬁxti’]ué’l'af‘imuﬂmnmﬁwaai’n’azga'luﬂ1s'lt’fq1uﬁ?a'lm";uﬁ 1
MBYTE (PHYSICAL ADDRESS)

4) msAam PHYSICAL ADDRESS fe tilu BBR ¥3® CBR gqaaae

1000H ufauandas LOGICAL weswiuiiviu 4

INTERRUPT
5idae8y 12 INTERRUPT suuilu 4 INTERRUPT mevenuaz8 INTERRUPT

melu Tassidduanuddwoninnllmifes dsit TRAP (mely) , (Meven) NMI,
INTO , INT1, INT2 , (meﬂu) TIMER 0,TIMER 1, DMA CHANEL O, DMACHANEL

1, CLOCK SERIAL , ASCI CHANEL 0 itaz ASCI CHANEL 1

REGISTOR 8z FLAG ¥aaugums INTERRUPT
INTERRUPT VECTOR LOW (IL) , INTERRUPT VECTOR HIGHT (),
INTERRUPT TRAP CONTROL (ITC) uaz FLAG IEF1, IEF2 Taefi FLAG
IEF1 9z1¥1um3s ENABLE INTERRUPT melutanuaon’y TRAP INTERRUPT

VECTOR LOW REGISTOR (IL /O ADDRESS 33H)
%54 VECTOR TABLE BYTE @1 983 INTERRUPT aeuen INT1,

INT2 uaz INTERRUPT melunavuasmiu “ TRAP“ Tag 8 BIT geved IL

aansolisunsuld ud 5 BIT wds ezgn FIX sl -



21

‘Interrupt Source Priority 1L Fixed Code

b7 b6 b5 b4 b3S b2 bl bO
INT1 Blirwt . e o o0 9 O 0
INT 2 . . o o o 1 O
PRT channel O . . . 0 0 1 0 0
PRT channel 1 . L 1 1 0
DMA channel O . e e o 1 o o O
DMA channel 1 0 1 0 1 0
CSI/o /S A o 1 1 o0 O
ASCI channel O V 0 1 1 1 0
ASCI channel 1 Lowest N2 78 1 0 0 0 0

. Programmable

* wfims INTERRUPT davlnajeuily MODE 2 feshetlu I uaz IL v7e
snginsaifives INTERRUPT lunsdl INTO amlsznoufiuil ADDDRESS fioz
ifudeyafioznslaal Wy 1-10 H uaz IL=-40 H uozly ADDRESS 1040H

Yoyofi 00H, 60H mudédy dieifin INTERRUPT Yudeznszlaaliilsunsui

AUNHY 6000H 1B

DYNAMIC_RAM_REFRESH CONTROL

780180 1% ADDRESS A0-A7 &3y DYNAMIC RAM uazdfsonansallun

suailums REFRESH Tasnsldsunsui RCR

BIT 7 6 5 4 3 2 1 0
REFE | REFW - - - - CYC1l | CYDO
REFE . REFRESH ENABLE tiioiflu 0 9z DISABLE uaduilu 1

ol¥{¥yaner REFRESH 591319 RESET ouilu 1
REFW - REFRESH WAIT flu 0 ozl#idayea REFRESH 10 q 2
CLOCK ouilu1
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CYCLE INTERVAL l¥fmuavaenailums REFRESH

CYD1,CYCO:
(yu n18 DYNAMIC RAM 9zdos REFRESH 128 aSayjn q 2
ms (vi30 256 aSa 1 4 4 ms) mazaziufy e REFRESH
ugl avadsordochifesnt ne My 15.625 us 91AAITI et
sadrldiilumTsunsfmnzaniy CLOCK Mz
cyci CYCO | Insertion Time interval
interval .8 MHz 6 MHz 4 MHz 2.5 MHz
0 0 10 states 1.25 us 1.66 us 2.5 us 4.0 us
0 1 20 states 2.5 us 3.3 us 5.0 us 8.0 us
1 0 40 stat.es 5.0 us 6.6 us 10.0 us 1L6.0 us
1 1 80 states | 10.0 us 18.3 us 20.0 us | 382.0 us
DMA CONTROLLER (DMAC)

fidaafy 2 CHANEL seiflumsifinmnuiilums TRANFER deya

Tasnsnsai bideariu CPU Tasfianaannsoasil

MEMORY ADDRESS SPACE Tagansamruadumye SOURCE uag

/O ADDRESS STACE

TRANSFER LENGTH

DREQ

TEND

TRANSFER RATE

DESTINATION iilaiilal 1024 K BYTE
fmuailafidly 64 KBYTE #ISOURCE
uaz DESTINATION

1%$ly COUNTER lums TRANSFER 'ld
iflu BLOCK 98z 64 K BYTE

[ INPUT azasiodufiszay vieveu
VaFy RN

iy OUTPUT iieusniugunsaimeanen
31 DMA vwua BLOCK @3

M3 TRANSFER fiaza¥eozidann q 6
CLOCK taz WAIT STATE sunsaifiy
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WA ly DMA (O) = 6 Mhz 8aTimMs  TRANSFER

9rgede 1M BYTE w1 S duil WAIT

STATE)
-3
anugnIavesias CHANEL
CHANEL O a13150 TRANSFER MEMORY=—MEMORY,

MEMORY</0 MEMORY<«—MEMORY I/O
MAP uazaansolyl ADDRESS 1vi ADDRESS
1115 TRANSFER s, an wieldnatld ms
TRANSFER azifluituy CYCLE STEAL
@Tngaaniluyale) 4o 1ilo TRANSFER 51U 1
vi%e 2 BYTE dosAw BUS 1 U suginssi
w¥eufivz TRANSFER +oynsio Fneehaiiadufy
¥yjounua BLOCK MWamFugiasaifivhansh
i@z BURST (TRANSFER wuudetiies) fe M
ouou BLOCK SsezAu BUS v UP
CHANEL 1 22145y MEMORY<—>10 las MEMORY

ADDRESS (#isiviseaala

ASYNCRONOUS SERIAL COMMUNICATION INTERFACE (ASCI)

sidafiy 2 CHANEL

TSRO , 1 il SHIFT REGISTOR #i3udeyamn
TRANSMIT DATA REGISTOR (TDR)
udanideyaiiu SHIFT ponfivt TXA

TDR 0 , 1 (VO ADDRESS 06H , 07H) 1ilu REGISTOR #1%ds DATA eenlliinn
TXA Tasmuideyalu TDR dehli TSR e

TSR F1aas nazaansatiozdaudeyadihli



RSRO,1
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TDR Yéenluvacsit TSR fds SHIFT
doyasenliliun TXA

3/

ilu REGISTOR #iju¥eyaoin RXA PIN iilo3y
in BUFFER ufa fiez SHIFT lfi RDR &
RSR 'laidha wiefims¥udeya BYTE deluidhdn
a v v Y 4‘!’ o Y a o
ﬂsxnmwanumewu %Z‘Vlﬂﬂlﬂﬂﬂl‘iﬁﬂ'Wﬁnﬂ
uazwa'umm‘sﬁﬂwamﬁ%zuamﬁ REGISTOR

a0z REGISTOR itliansaldsunsala

RDR 0,1 (/O ADDRESS 08H , 09H)A® REGISTOR flifudeyaniuunaRXA

PIN uazluvaisii RDR Mdsussgdeyanium
9/ o o &
391 RSR doya BYTE daldannseiudnmn

aola

STAT 0, 1(/O ADDRESS 04H , 05H) ufiaz CHANEL 923l REGISTOR 1¥&nsv

BIT

STAT O

BIT

STAT 1

RDRF ;

ﬂsmaaumsﬁemsxﬁmﬁ'umsﬁﬂwmﬂ {asaaiue
daanss CONTROL MODEM 015 ENABLE
uaz DISABLE ASCI #sgy :-

7 6 5 4 3 2 1 0
RDRF | OVRN PE FE RIE | DCDO | TDRE TIE

7 6 5 4 3 2 1 0
RDRF | OVRN

PE FE RIE | CTSIE | TDRE TIE

RECEIVE DATA REGISTOR FULL azgn SET (flu 1 siledoyaf

fwdan gaduth il ROR @svdesud (asy BYTE) uAdims

Yuiin ERROR 3 RDRF fiozgn SET fa unzdeyaiiiariuissgn

dunft RDR uaeaseg #3Huezdeaiing CLEAR FLAG ERROR



OVRN :

PE

FE

RIE

ms

DCDO :

CTSIE :

TDRE :
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RDRF acgn CLEAR ilu 0 iiiee1 RDR , DCDO iy HIGHT
dm¥y CHANEL 0 ,IOSTOP uayms RESET

OVERUN ERROR auiflu1 tiie RDR (uuaz RSR @andadiafing
Fudeyartndnozgn CLEAR Y& iie EFR BIT 11 CNTLA ifluo,
pCDO 1l HIGHT IOSTOPuaz RESET

PARITY ERROR ilu 1 tijedeyafiSuidun PARITY fin uazCLEAR
14 iwidenfiu OVERUN

FRAMING ERROR sf}m’fagaﬁ%’m%m;ﬂunm‘ia’lﬂmm‘r’;ﬁmuﬂ BIT
FE ozgn SET w1 wazms CLEAR 15uideafiy OVERUN
RECEIVE INTERRUPT ENABLE iieiilu 1 szeygnaldf ASCI #h
¥ INTERRUPT ¢ siie RDRF,OVRN,PE n3e FE gn SET tilu
1 &reiierhs ASCI fiol¥¥yanal INTERRUPT dm3y ASCI HANEL
0 INTERRUPT munmﬁﬂ*?;u‘iﬂﬂmm]éwuﬂmﬁm’s’u&’wyym INPUT
mewenfivy DCDO 910 LOW il HIGHT wuag RIE 93gn CLEAR
il 0 sgnne RESET

DATA CARRIER DETECT BIT ﬁﬂzgn SET #lu1 lﬁ@‘lﬂ INPUT
DCDO 1il4 HIGH uazozgn CLEAR 1T 0 91nn13811 STAT 0 a¥e
sn 9nun INPUT DCDO ﬂzgﬂﬁ]'ﬁiﬂumn HIGHT (i} LOWuaz
sewdhe RESET ite DCDO i1 dauveamaiuehivhinu
CHANEL 1 CTS ENABLE i CHANEL 1 w1 INPUT CTSI me
won @1 MULTIPLEX #u RXS tie SET BIT $flu 10vgnideniiiy
41 -CTS1

TRANSMIT DATA REGISTOR EMPTY ifhifauenirfeyaniesi
ovadldnielsi duilu1 Ae w%’euﬁnzd&%’aqa’lﬁsﬁaui’egan’h‘lﬂ?;
TDR ¢ uazu’ieﬁnm%am’fagan’ffiﬂﬁ TDR fiozwil¥t TDRE 1ilu 0

uazdeyaly TDR fozgndsl¥ TSR au TDR 31993 TDRE flozndy

14 1 Bnnde
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BIT
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TRANSMIT INTERRUPT ENABLE sileiihi1 eseygneldf ASCI

1¥msdauny INTERRUPT ¢ Taefi TDRE doaflu 1 &3¢ TIE ezgn
CLEAR tilu 0 52113 RESETCNTLA 0,1 (VO ADDRESS O00H-
01H) 1ily REGISTOR fvuanisiaulsensunae

7 8 5 4 8 2 1 0

CNTLA O

MPE RE TE RTSO | MPBR/ | MOD2 | MOD1 | MODO

EFR

BIT

CNTLA O

MPE RE TE CKAID | MPBR/ | MOD2 | MOD1 | MODO

EFR

MPE

RE
1y

TE

RTSO :

MULTIMPROCESSOR MODE ENABLE 1¥ ENABLE lunsfemns
wuylTasTusiwmaediumndiesimaien MODE msdemiuda

(MP = 1 13 CNTLB) lumsdemsuunll FORMAT YRIMINTHOES
il BIT fuswidunSenh MPB BIT S<BIT ilovgnldluminsie
gounielfan tile ENABLE MPE 1l 1 uazéh MPB=.1zﬁaﬁf’u
MASUYss MULTIPROCESSOR 921911 fio RDRF taz ERROR
FLAG ozthaniséh MBP = 0 ASCI ezhimdedoya BYTE ifu éh
MPE = 0 e2liannsavmsdemsuvuluiaslswaaessanild udes
SET MP 1ilu1 ufafiemw

RECEIVER ENABLE uilu1 92 ENABLE ms¥uves ASCI uad
0 oz DISABLE m33u ud RDRF uay ERROR FLAG azhign
RESET ey

TRANSMIT ENABLE ilu1 92 ENABLE msaa duilu 0 oz
DISABLE u#i TDRE FLAG ozlaign RESET aw

REQUEST TO SEND CHANEL 0 tilu BIT MwauReatun
OUTPUT RTSO Ae & BIT #ifu 111 OUTPUT RTSO feztilu 1



&1 BIT 3ty 0 1 OUTPUT fiilu 0

1§l 1 5219 RESET
CKA1l CLOCK DISABLE ‘;N‘ln CKA1l 92 MULTIPLEX iy TENDO

CKA1D:
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RTSO BIT # 9zgn SET

e BIT i 1 ez@oniluan TENDO udduilu o feziiluu CLOCK

49IASCI CHANEL 1 BIT #Hoziflu 0 seviiie RESET

MPBR/EFR MULTIPROCESSOR BIT RECEIVE / ERROR FLAG 1ile

BIT iignew oxldq MPB BIT lunsdifinuhilnshlswaiweifiesinmsfiadediuuda

wazey DISABLE ‘llashisiwmaeifadu q flasmsds MPB BIT iflu 0 tileew

oi¢3h mpB iflu 0 e3¢ weduliew 0 1 BIT deuiumi RESET ERROR

FLAG lumssy

MOD2,1,0

MOD 2

ASCI DATA FORMAT MODE 2,1,0 lag

= 0=7BIT,1=8BIT

1 = PARITY ENABLE

MOD1 = 0 NOPARITY ,

MODO = 0 1 STOP BIT,1=2 STOP BIT ajfldfiamms
MOD | MOD 1 | MOD 0 DATA FORMAT

2

0 0 0 | START + 7 BIT DATA + 1STOP

0 0 1 | START + 7 BIT DATA + 2 STOP

0 1 0 | START + 7 BIT DATA + PARITY +
1 STOP

0 1 1 | START + 7 BIT DATA + PARITY +
2 STOP

1 0 0 | START + 8 BIT DATA + 1STOP

1 0 1 | START + 8 BIT DATA + 2 STOP

1 1 0 | START + 8 BIT DATA + PARITY +
1 STOP

1 1 1 | START + 8 BIT DATA + PARITY +
2 STOP
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ASCI CONTROL REGISTOR B 0,1 (CNTLE 0,1 VO ADDRESS O02H, 03H)

Yszneude

BIT 7 6 5 4 3 2 1 0

MPBT MP CTS/PS | PEO DR Ss2 SS1 SS0

MPBT : MULTIPROCESSOR BIT TRANSMIT l¥ds MPB BIT lagdh
MPBT - 1 tileths MPB BIT =1 uaz MPBT = 0 MPB fi = 0 ¢3g
seM319 RESET limnsedmuald .

MP MULTIPROCESSOR MODE il 1 ozilums SET msfiaseuuy
YalasTisiaaaisan Jaeld FORMAT ves MOD 2 fiu MOD 0
Taguniu MOD 1 &l
START BIT + 7 w3 8 DATA BIT + MPB BIT + 1 ¥ 2
STOP BIT sev3d RESET MP exilu 0

CTS/PS: CLEAR TO SEND / PRESCALE dlog BIT Hozlfugasaauzvos
41 INPUT CTS meven d1vn CTS iilw HIGH nindaved ASCI ozl
s undiendtlf BIT Houfumstinua BAUD RATE BIT 3
11l 0 52119 RESET

PEO PARITY EVEN ODD BIT #ozhifinadoms ENABLEw3eDISABLE
499 PARTITY (MOD 1 %1 CNTLA) uozlidenduiiesims
ENABLE PARITY 14 MOD 1 oW PARITY guied &1 PEO =0
Ao g udich = 1 Ae A

DR DIVIDE RATIO l¥friva BAND RATE BIT fouilu 0 se1ie
RESET

§§2,1,0 :SOURCE/SPEED SELECT 2,1,0 l¥fwmua CLOCK ey
mely viemeuen (Jagneuen Ae v CLOCK CKA) uaziiluda
f1viun BAUD RATE @8 5e#319 RESET #13 BIT Houflu1 Ae
1ilunisld CLOCK ommeveniues deonfindaanlumsminua

BAUD RATE 3a3idhanunaiasda
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CLOCK_SERIAL /O PORT (CSI/O)
511 CHANEL #uflu SYNCHRONOUR SERIAL VO PORT Taaly

& avufu HALF-DUPLEX iy uaz DATA giwuadlu 8 BIT Tas CLOCK
NNunsdenidenldnelfan SYSTEM CLOCK vise CLOCK meuenfivl (CKS)
M2 2 csyo sznovlUdas 2 REGISTOR fie -
CSI/O TRANSMIT / RECEIVE DATA REGISTOR (TRDR VO
ADDRESS OBH) #lunmsduaziudeya lasssvudesily HALF-DUPLEX Gl
¥ [ a v e/ Y,
asdaazTuezianFeuiulaild)
CSI/O CONTROL / STATUS REGISTOR (CNTR I/O DDRESSOAH)

$lushuenaausuas CONTROL CSIO lszneudae

BIT 7 6 5 4 25\ B 1 0
EF | EIE | RE TE - S§S2 | SS1 SSO
EF END FLAG i1 tile CSUO Suwiedsdeyansu 8 BIT ufa ¥

EIE gn SET §hu 113 flezsldf CSVO ve INTERRUPT 14 sznang
RESET BIT #ouihi 0 uaz 1y IOSTOP MODE ¢

EIE END INTERRUPT ENABLE dioih 1 sxiflums ENABLE
INTERRUPT tazez INTERRUPT o EF =1 @@ 51319 RESET
EIE = 0

RE RECEIVE ENABLE maYussinaie RE =1 Tagdeyaoinn
RSX ozgn SHIFT W@ TRDR Tagdeyafidimse RXS exdaniiy
dyanss CLOCK Faguilumelunse meven Taamsiaen duiluae
lufyana CLOCK Fmmamsudafiozeenfivn CKS &g wieduilu
meven v1 CKS fouiludifudyana CLOCK (elFBadthues nds
nfi CSUo Judoyansy 8 BIT udafiez CLEAR RE Taadaluiia

uaz RE fu TE ozdoalifu 1 wisuiu
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TE TRANSMIT ENABLE &nwarmsmanutufeliy RE ua TE Hee

1% Tunmsas

§§2,1,0 : SPEED SELECT 2,1,0 1fifen CLOCK lumsfudediapl =

SS2 | Ss1 | sso DIVIDE BAUD
RATIO RATE
o | o] o - 20 (200000)
o | o | 1 - 40 (100000)
o | 1| o - 80 (50000)
o |1 |1 - 160 (25000)
1 | o | o - 820 (12500)
1 T PAlest - 640 (6250)
1 {1]o - 1280 (3125)
1 | 1 | 1 |EXTENAL CLOCK INPUT (LESS THAN -20)

() BAUD RATE #iuga3 1 0 =4 Mhz

wda0n RESET CKS PIN eigm@emilun INPUT waiz BIT §s2,1,0 1fu1

PROGRAMMABLE RELOAD TIMER (PRT)
fidaefu 2 CHANEL ilu 16 BIT PROGRAMMABLE RELOAD TIMER

iazdmsy CHANEAL 1 3w OUTPUT munsel¥ifeygnalldvis 2 CHANEL 1svneu
v
e -

TIMER DATA REGISTOR (TMDR : /O ADDRESS - CHO ; ODH ,;OCH
,CH1 ;15H, 14H) 1flu REGISTOR 16 BIT 1¥fmua TIMER las ADDRESS
Yo gufum TIMER mgesznde RESET TMDRO waz TMDRI suilu
OFFFFH Tag TMDR uzifuas 1 a3an q 20 CLOCK SYSTEM iiis TMDR tiuas
{0 sy RELOAD evgn LOAD ¥ TMDR Taudalui@ msemlu TMDR

endldinaTadhidoangn PRT uaduflumsifoudonga PRT neu
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TIMER RELOAD REGISTOR (RLDR : IO ADDRESS - CHO ; OFH ,
OEH , CH1 ; 17H, 16H) 1 LOAD siiegly RLDR 1 TMDR iie TMDR an

auilu o

TIMER CONTROL REGISTIOR (TCR : YO ADDRESS 10H) tiu
REGISTOR 1fugasamiuziiaz CONTROL 3 :-
BIT 7 6 5 4 3 2 1 0

TIF1 | TIFO | TIE1 | TIEO | TOC1 | TOCO | TDE1 | TDE O

TIE : TIMER INTERRUPT FLAG 1 tiie TMDR 1 amauilu 0 TIF
ozgn SET {1 ez é TIE1 = 1 fezviilviifin INTERRUPT
$14 TIF sxgn CLEAR 1Tu 0 feeiilevia msewusily TCR
fusaly BYTE HIGH #3ie LOW wes LOW wves TMDR
1 5e%19 RESET TIF = 0

TIE O: TIMER INTERRUPT FLAG winmsiiuttiefiu TIF 1

TIF1,0: TIMER INTERRUPT ENABLE 0,1 l{}ﬂ SET 11y 1 VWO
1% INTERRUPT & stwie RESET 2 BIT ileuilu 0

TOC1, 0: TIMER OUTPUT CONTROL 2 BIT i'i'l%’muaum OUTPUT
veq PRT 1 Tagdhife 2 BIT widu 0 suflumslfau A18 wen
Suozilumsmmual® TOUT v HIGH , LOW %38 TOGGLE

&31519 513 RESET 2 BIT #Hezilu o

TOC1 | TOC 0 OUTPUT
0 0 ADRESS A18
0 1 TOGGLE
1 0 0
1 1 1
TDE1,0 :  TIMER DOWN COUNT ENABLE dis SET i1 ffeld

Guhmaiu TMDR 18 uaduii 0 ssiuezngahau swin
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RESET BIT fagiioziily 0 msdiaausansmaiudn
TIMER oziuamn 920 CLOCK Auiud X'TAL fl¥luau
fie 12 Mhz A3@f RUN Uy BCARD = 6 Mhz

TIMER 70
T = 1/F = 0.1666 US s9 1 CLOCK
20 CLOCK = 0.1666 X 20 = 8.383 US

sfufie TIMER tfues 1 afeyn q3.338 US fi X'TAL 12 Mhz wul®¥ TMDR i
=1 uaz SET FLAG INTERRUPT 13 flazvilld PRT (fams INTERRUPT 10 9
6.666 US mstmsvuasesifuoindaesasiendie 1 udad 0 Surhiu 2 afaiues
uaedliifiadyanamumfi TOUT feslfidams TOGGLE fmn q Snauiild
u wy ondechetiaunfonili HIGHT 6.666 US iy LOW 6.666 US saifu 1

Qs & d' ; \J -:' \ ﬂ'A © q‘;
an af,ytgmazﬂizmm 13 US HIsAaNUNZA1IMKUIYeIA1IM ﬂﬂﬂﬂ'lﬂﬂ'm’luﬂﬁﬂu

LY

mstumaia

SECONDARY BUS INTERFACE
E CLOCK OUTPUT TIMING ludfayenes BUT 9 2 iel¥ivouds

INTERFACE hlfidefugilnsel PERIPHERAL lunszgady q W 68XX iae
80XX uazsi'lu&’ugwumﬁﬁ1‘lﬁ'szumﬁﬂmmdw'§aﬁe'lums'h’fam mszozAanefiy
qﬂﬂﬁdﬁdetﬁaﬁ&’tywmﬁmﬁ mngﬂﬂmzﬁ MREQ w3e IORQ oxRaiuyaaf T
STATE wsndsiishilyvaaves DATA fienmiedan Suhldorndadeysfanaiafy
ginsalmeven udAdyanaezlvidoygna ACTIVE HIGH diefimsswmissy DATA
it

FREE RUNNIG COUNTER (18H)

§y  REGISTOR VO #lfenldechufiealddmiums REFRESH
DYNAMIC RAM &ufly COUNTER #uas 8 BIT (A0-A7) uuvdasclagesiiuas
1 af1 yn 910 CLOCK Sudnfimadeutoyal/i REGISTOR i ezmilfiauam
494115 REFRESH DYNAMIC RAM , BAUDRATE %84 ASCI uaz CSI/O %

M 4 ] o o 1 :;o )
udueU (A1 ﬂz‘lugn‘st1nmmsamunm‘nuﬂlugua)
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LI

faufegly 10 STOP MODE fimu FRERUNNIG COUNTER fifidaty

aejeeanaiiiesdluvaz RESET oziinuilu OFFH

J v v
o Q £ =3 [ 4

MAUNNAN 12 ANAY
SLP tijeldmdaii cPU ﬂzﬂqm‘imumaaa’nﬁﬂﬁla’fﬁﬁw‘%w
MLT MULTPLY l$dm3ugauay 8 BIT 2 dnou Teewadnsenilu 16
BIT lae REGISOR i‘hﬁumsqmmmzsﬂu BC,DE, HL v3e SP
Tawa nierld REGISTOR gifu
OTIM , OTIMR , OTDM , OTDMR - BLOCK 1/O
flufds OUT PORT (i BLOCK ves PORT ADDRESS 1 AO-A7
Wity Ae exvims ouT deymiilu BLOCK Tagfi PORT invseaamsdiaude
ya Teeld HL {Jusdeyatios OUT venlyl uaz C il NUMBER PORT lus
& OTIM oz OTDM fAeouiftue HL #ivamdunils nivaans 1 mudidudae
PORT (fisiuvioanasdanuaze B ovanas 1 @9 B oudu COUNTER lumids
DATA &% OTIMR taz OTDMR o:ziidnwaiyuifednu OTIM uaz OTDM
nﬁa«m'azmnnd«’fagmﬁuéuﬁ?aaﬂm oz PORT NUMBER (findiuv3oanasanis
B ounsziia B=0
TSTIO m 1#éw3u TEST UO PORT fle azimseiwm PORT fifimua
T REGISTOR C $unidaims AND #u DATA 8 BIT #ifesms laefimdo
yoft IN Whanihdlinfiaunlas ude:liwadi FLAG uaz PORT #i IN iunezi

Wiz ADDRESS f1 A0-A7 whiiy aansanfSauiewiulisunsuladss -

XOR A LD C, NUMBER PORT
IN A, (PORT) TSTIO 70H

LD B, A JP Z, OK

LD A, 70H

AND B

Jrp 7 , OK
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TST g - TEST REGISTOR Tassfisainualy REGISTOR 92 AND v

ACCUMULATOR

Feozmlviiinade

FLAG

mudids AND  ugisnlu

ACCUMULATOR uaz REGISTOR Yailgeuuauyy e -

LD A, 7
LD C, A
AND B

LD

JR

LD A, 7
TST B
JR Z , OK

TST m - TEST IMMEDIATE wwuidgafy REGISTOR finausideyaiilu

DATA lasqssfi AND fiu ACCUMULATOR

TST (HL) - TEST MEMORY fle eziwlu MEMORY fign¥lae HL

AND %11 ACCUMULATOR lasmia 2 Yainlanunlaaualvinamsnseit FLAG

INO g (m) - INPUT , IMMEDIATE /o

IN s1917 PORT 8 BIT (AO-

A7) s REGISTORla qfild A,BC,DE,HL OUTO (m),g - OUTPUT,

IMMEDIATE /O OUT s REGISTOR la q'hliis PORT 8 BIT (A0-A7)

REGISTOR f3 A ,BC,DE, HL

CODE fidslval
MNEMONIC

MLT
MLT
MLT
MLT
INO
INO
INO
INO
INO

BC
DE
HL
Sp
A,(n)
B,n)
C,(n)
D,(n)
E,(n)

ED
ED
ED
ED
ED
ED
ED
ED
ED

4C
5C
6C
7C
38 n
00 n
08 n
10 n

18 n



INO H,n) ED 20 n

INO L,n) ED 28 n
OUTO (n),A ED 39 n
OUTO (n),B ED 0ln
OUTO (n),C ED 09 n
OUTO (n),D ED 11n
OUTO (n),E ED 19n
OUTO (n)H ED 21n
OUTO ()L ED 29 n
OTIM ED 83
OTIMR ED 93
OTDM ED 8B
OTDMR ED 9B
TSTIO n ED 74n
SLP ED 76
TST A ED 3C
TST B ED 04
TST C ED 0C
TST D ED 14
TST E ED 1C
TST H ED 24
TST L ED 2C
TST n ED 64n
TST (HL) ‘ ED 34

n = DATA OR NUMBER PORT 8 BIT
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Taseadigues CPU 780180 lulnseniuil

gauves CPU

¢ CPU Z80180 w¥esuitm ZILOG lmeuilu SUPPER SET ¥ed
CPU 780 l¥drdaves 280 W aeefaidn 12 dddfou o miage
(MLT), TST g (f¥a TEST BIT lu REGISITOR) sy luveda 280180 1aenly
A11529119 86 MHZ
iransaldiuanud 6.144 MAZ I ildmehaou 1 fdfa 1anufies 0.48 USEC
whity Tmiimssnffeduiludedds EPROM yio RAM @8 ACCESS TIME ¢
q iy wioadhudeiime  ZILOG oomunliidlugailldlagennse  SET

WAIT STATE meluda CPU lums READ, WRITE MEMORY yselums

READ, WRITE VO DEVICE 'lddag
gauves MEMORY

CP.JR180  munsasefuviheanudilagege 128K BYTE ON
BOARD Jaldled DECODE wmismireanuduiluyae 4 14 8 ¥as 9350z 32K BYTE
1% A18, A16, A17 wudhila IC 1ued 7418188 ue ¥ Fyananugumsianedy
wiigaNsT MREQ oy Al9 nmuguyl G2A, G2B ieldifadyana CS
mmznﬁﬁﬂdaﬁ’wﬁmmménﬁﬁ:'u

SOCKET U2 @wnsold EPROM via 64K BYTE (27512) 1150
32K BYTE (27256) lael¥ JUMPER J1 flufufoniued EPROM wuazld DIODE
et IN 4148 2 &3 Aeludnya AND GATE 1 DECODE 'Id 2 #33 ADDRESS
U2 fwignaéisuea 0000H 83 FFFFH

SOCKET US mwnsold RAM e 82K BYTE (62256) wie 8K
BYTE(6264) lalaeld JUMPER J4 flusudenives RAM Tuasosadautiannseld
BATTERY 411a 8 VOLTS iwe BACKUP doyalu RAM 'lédaw lasld MOSFET

iwed BS170 tﬂutfaui’fu&’wuwumsun'mmnn11?Jﬂn‘ilnszuu‘lvﬂu'lﬁ’n’|'1‘lﬂsufnu 0 CS$

wea RAM 1Wewams BACKUP f= Us Hwheanuduiuan 10000H B

17FFFH
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SOCKET U4 sunsald RAM nis ROM 'ldlaeld JUMPER SW
Husaiemuedledfinesld uarly JUMPER J8 ifludaszaeulunsall¥ RAM uay

f&pems BACKUP deyadae U4 Hwiaenamduduein 18000 H 81 1FFFFH

789 PORT

ludanilis 415 DECODE PORT U7 74Ls188 iflufy DECODE
1939 ADDRESS PORT lael¥¥yananiugy O DEVICE (IORQ) uaz Ml
nmuguitel fidadyane €S Summelumsdnnefudau L0 iy

8255 PORT 51191ed PORT lamlszdwedalamily PORT vwa

8 BIT 8 PORT faulaafidmrva ADDRESS #sHd

PORT A = 80H
PORT B = 81H
PORT C = 82H

CONTROL PORT = 83H
g114993 POWER ON RESET uay WATCH DOG
1¥lo5vesuitn DALLAS SEMICONDUCTOR 1twei Ds1282 tilu
2495 POWER ON RESET uaz WATCH DOG dinnnashileluvedataiy Taely
TuYes POWER ON RESET fi’uﬂzﬁmn RESET CUP !{]"0 VOLT mnnim?a
d1nd 4.75 VOLTS uazozuraaailunsdél POWER ON iszana 250 USEC 09
1 SEC wazludmues WATCH DOC su  aunsadenszeziatlumaminiddae
JUMPER TD lagifennaalumisnin WATCH DOG
wonnniifeansa SET 1¥hies WATCH DOG whaiuwie i
Y&%en1s SET JUMPER WDT sazd) SET WATCH DOG vhamudaozdeanin
PORT EOH lasosl¥fid IN wn3e OUT PORT SMadmusseznmiidensio iy
2995 WATCH DOG shwhms RESET CPU
@yes SERIAL PORT
ASYNCHRONOUS SERIAL COMMUNICATION (ASCI) ‘f;%z

dszneveglufives 780180 ¥is 2 PORT Fausnfiuedisdasy mansafadedemsiu
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DUPLEX 113 2 PORT munasgiuved UART (UNIVERSAL

ASYNCHRONOUS RECEIVER / TRANSMITTER)

FULL - DU, LEX COMMUNICATION

7 OR 8 BIT DATA LENGTH

PROGRAM CONTROLLED 9TH DATA BIT FOR
MULTIPROCESSOR COMMUNICATION

1 OR 2 STOP BIT

ODD, EVEN, NO PARITY

PARITY, OVER RUN, FRAMING ERROR DETECTION
SPEED TO 88.4K BITS PER SECOND

MODEM CONTROL SIGNAL - CHANNEL

L]

PROGRAMMABLE INTERRUPT CONDITION ENABLE AND

DISABLE

. OPERATION WITH ON - CHIP DMAC
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msAanedea1sveya (RS 232C)
a J . *
Taenilalnsneufiaunetorinednfifuiuueynsu Fun¥eiua1 RS 232C o
luaeseguds nanansedhifinfuases edhasu IBM PC suiluazdosiiminfiden
J a Qs J N N = 1
N azqﬂﬂsuamzuﬂﬂmm (Asynchronous Communication Adapter) wudevla

woia RS 282  ihmhiifusacdedeyalunuveynsuiFandi  Universal

] 3
SqaA A

Asynchronous Adapter mqfifiyeisuna1 RS 232C fiflesmnmnaudningUnscididn
a d a =) Vo J A 1 4
nspindusteninnie EIA ldfmuasnasguvesginsaimsTemsuuyeynsauenld
meldde RS 282C anwelanaspuueansdedeyauuueynsuiinaenAsU s
< a (Y 3 ° v o d
fineufsnatigadamivhiasnenfiuneiine RS 232C
L9 LY o Qs oA
wihitdwameamsdemsuuuesdddasia Ade
Fudgyans
1. nlfsudaanandnanuuueynsulviiiluuuuviny
2. AseFeLANNAANMIAYeITYRNANTY
3. Anadeiila vazvnifiinesn

v

4. defaanalviding Fhiudaenaliud
asdayny 168
1. nsuFananuvinuandiiy desngesdseemiuuuveynsx
A' o a Aa‘l'
2. HingAeliln HaTWIA
. e ) MY
3. iindyanumugulaudiuhideion (@13)
dnyazvesdyana RS 282C
Woifundnlsziuideyagadesenhlethegndes  uazqilnseignaauguediegn
Foq suiludesiitonnasiuluFesvesdayanadly nasqu RS 282C fmuad e
eI ludyananeaussgalszasidhoun Humaduma uazgl

oM

nasgruveanslfusaiulnih

Iy a s d s
usedaividh | goumwaedn | aemmwvesdyana | Wentulumanaugu

U3 1 atle 80U

d
au 0 mnsn oW
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+5 YV

giuusadulvvhuan
+8V

ehnfaeunlasssiy
8V

ghuusady Indhvhay
15V

51t 210 gudmvessduliihfililudyanu RS 232C

° o a 14 4 g Vas a o LY
smzrhilnsneufiunedinunses liuaduyanaaetneenniudygnaves RS

v
L4

082C 1an ethavy exddlasiaezuntiaedues IBM PC lunsdliguilszaymaeves
mafuveuds owerlfiddunn 50 va Fafinaraentiifiesnszduvesnsuandou
wladh) Suiiiesmnmagaudedalflunnudimuvesas

msfmuagadedeves RS 282C

lumsilandnda sasguues RS 232C fmuadesisuuy DB-25 ARV

1 ]
4 =

doeiinualidagl athdlsfimudnanlulnseufiuned erwesliderieviinduiiven

mielloin DB-25 sndedrryy FUJITSU F-8 , IBM AT , IBM JR iwudy dadle

M
\

Yy 1 vt < v Y a N .
ﬂawanamsnzaqninmu YUSNAIYAITITBEYN Asynchronous  Communication

Adapter viensalulnsneniiainedios athalsimudraanaendlildmunginanii

S
U

(Y A\ Y o 9/ ¢=' [ dv
YA 9 gnaeunsnaliiminiing

Transmit Data (TD i 2)
udFyanadfideesnnn DTE wiedaluTnsnouitunes) Tuielaudun visonadn

s a kY 4 d 4 s
Tagnsashilnsnonfiunoddny  viemsesiant  diehilidyenadenamunmyes

a a = SO [ IR TR I T T @ -4 a
asgnNUIUSTNAUNIND 1 mamﬂmmﬂuamﬂuﬂ
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€

Receive Data (RD 1 3)

Wumevesdyanaudtliliis DTE  wieluTasnenfiunediielidyanaduidnn
; <y @ [ Uy ¥
nieziiamumumaasdn iu “1

Request To Send (RTS ¥1N4)
Wemdudadganallialudn  viemdesiniillumsGandosiierdedyanann

man 2 Feanaildgiy CTS vie Clear to send gunsaifumnldfudyans RTS

sarngousaesindencziudaanalinieds  mandeufiesTuidedyanaeentilii

me CTS
Clear To Send (CTS i 5)
swsndl3lu  RTS iledyanaiiogluaeiuzeen  (negative voltage N30

-4 ¥

a  aun J dos o ¥ a v 9
asdn “17) wmneanud guassifuiidaveniiniendies Tudesyaudn
Data Set Ready (DSR v 6)
A4 o t: A a -1 Lo d
idleFayanameiiegluamuzeey (vieastn 0) tumsuenlulasaeuitanes
vietheden TudnaedriumelnsawiBeuiends unzndontiovddlaundy Tauduiil
msvyumnaedaleiRerdafyaaithluenldnsufiamesihdeInsiwnldduouds

Signal Ground (SG 1 7)

sG thnhiifuszdunssdudradadm¥ugn q meavesdaena  exiiuseduily

U “l < vV o/ d’l
0" IHBINEUNUAYYINUAIBY

Carrier Detect (CD %11 8)

Tmé’mztr'a&’mqpm?;ag'luamuzaau (@0dn “07) Wuenlulnsnenfiunedileld
-%’uﬁ'ngapwmn'iwﬁwm‘ém’hﬂm‘ia Fyanaiionilign LED  wendlléfudyanamn
Tuddnfheniiads W LED ezeguunihifavedlaudanes
Data Terminal Ready (DTR ¥1ii 20)

ﬂauﬁamas"n‘a‘]ﬂ&’aﬁgmmaﬁﬁéau (@edn “07) itendeutiozAnneiuluds
Tudugnannelingauaaumwyssiaes (CD , USR uaz CTS) ldneufianed}

mnneuauned liiladyana DTR
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Ring Indicator (RI ¥1# 22)
Fyanaffluludfiduszuuneulddalui@  (Auto-answer) Foyanatiozesy

A v a s v a
IHoNaYYIUNITTAIN 122N SN NATLINIVOINISAY

32msde RS 282C hsynhunTesneuiianeilaaassiiegrmeitaaueviay
msfecld Slideamstimsansnevdyanaiuide RD € TD Yo IdnIATEINIA

nensmuddeaiudegl fannselfnudeleudeyaldudy

[\ Trwemt D ‘ RN

. 2 2

' = Recovwe Data )(
3 3
4 -—1 r""l

PC L s PC
& L]
? 7
sy ,'_-. ,
S v

51 2.1 qiinselulnsneuiamedsin. RS 232C BUBNE

Jod cs Fdudmaferfuwedn RS 282C exdadayanal RTS 139 Request
to sent BBAINVI 4 NOY die CS e clear to send v 5 1fhuaedn 1" (nield
av) ﬁaﬂzt‘éuﬁmﬁé«’faqaﬁiasﬂmﬂm%’ueﬂ'lﬁ'daaan‘lﬂﬁm o lunsdifuiunisaenuy
4o q lug) 2 8o uflumsvaennenfiuneilagiernt 4 RTS dedhiun 5 wie CTS
elinenfiunoidetoyalavuiilaghifdesnsanudsuioavesthaiy dmiun 6
Data Set Ready ﬁm%ﬁ’vmﬁ 20 Data Terminal Ready fivueafeIny Taeilnd
ﬂauﬁama-fazmuqﬂnsai?;mdeﬁuﬁ'u RS 282C Imieuilecdudvieds Tawds

LY 4:; ° a Aa g a ¢ 4 (Y] A
a,wuwvmmunm 20 uazsemMAdLNY 6 unulummaanﬂaummasmueuﬂu o a1y

f1 20 MdSumasunduivi 6 fun
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Tumsdenuvilthefuezdesseiuednounds neufichadseniugas hitvuiude

1

yafideesnnmend q madheddbiidasereunnuidauieavesrheiunou

mesozaemeliiinsasioneuiyanaldney (Hand Shake) Hianaih lug

r\ - R 10) /
3ot 10 - 3 ;
. RTS ~ RTS 9
PC. sot—0 x s 5 rc
DSR DSR .6

¢
] GND \ / GND 3

8o A o8 .

™
:"5/ OTR D \NJ

Uit 212 pimsdelulnsnenfiamedsity RS 282C uuvil Hand Shake

9

Tunsaivuiesimsidnoviaan  erhefudlinfoutiaziunozdlulidyaa

v v

RTS eenin (weimeynsuiichila nSe OPEN “com1” Tumynudndahigniend

) fhededsderer RTS vesthedumily CTS fosdalaias
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unn 3

P
nqu§ uazmseenuuulsunsu

ngquiimseenuuvltsunsuBinv (Event Driven)

14 Visual Basic sy mawannldsunsuez]lfvidnvesmnuazmsneariu  Tag
Susineenuuuiulaiddes wiefilu Visual Basic (3an Wedy (Form) lunledues
sznoudhedema q Mineeiiauday  n3eiden Object 1wy doanu , ¥aeiude

A d’ o Q‘ \ “i’ 3/ v <
a3, Scroll Bar %301jy (button) NaMMUATUMMIHATUMUANNABINITHAY Deszy

eemlszneunsazedsasiavedels Taadaulusunsaton q Uzidhliy object man

v
=S o

#i fidetuuyil fiwnznmehauuydulaad fuuuy EVENT DRIVEN Aeduf

Ci a \ & a Y °o_ e a
mgmssl (Event) Fsezgeennamalimadenlisunsanyy msfanumuddy e
ownifuszuuluy Multitasking Ao Windows 9zdipsdamsiuyauewnamiy  fimau
Tuvagtiianualindon q fu detawy  luvasildsunsumamihoslunsiy

v &Y e ]
duym  Aldeeiniteyadinienrcezideunndhindniion vildeniozduullsunsy
puTassehesssum  Tumsdndumamahaulumsivduynn  eufaezlsdiu ase
Ywuld SedesldgiwumsTsunsaludnuaz EVENT DRIVEN laifl object udas
Frozfimgmsdifetuldvaweds  Tasansalisunsudsandvinesdnvsoiaumu
wzmgmsaiianlold oy dsfiels (object) AvNAILgN Imahanludnyasi
: & Qs =Y : a } 1A ‘l : G;' d’ ¥ [ \
adn niedwbandn Asyldn  welimsefnfiduacuguil Tsunsassdesiedsls
damgasaiui bildszyfedlulinase object 1u
< 3o

WBNEIN object 0TINITABUAUDIABIMAMIAUAN 4 AMMUaUdI 1N object o
fidnya nenaanlid (Properly) vosdaupuy ¥asFudenau (Text Box), donnuiu
q , enunha , mwge , § Teamaunsedudmisniaavqamniamaiild  vach
Tsunsaninaney  iihudud mahifimsfloudoyseclfiuansihninis  niserohides
uaaad

°.. W d a a @ . a4 N ! o

dmSumgmasiiawiciiozfaiy object fife method 8z object uAasUVLA

819023 method Humnmatueenly wu  Mdeamsddlfideudmnisvssvenaiu

(Labely flaviinszuaums wie method ¥® Move ¥es Label tRainuil lasdan
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Label Move = dumsiezéaell vsemsdaRanififl method &4 Print fudu
ywalluds method findhe q fu 1 MBIETY object umazvilatiuios

Tasarguds  guvuvesndnmslu Visual Basic fde [AueneenuuUTEMN
nav@elsunsudmnudas Event dzidthléa object eha q‘lnmammumqmswn

a a4 . a wa
vy Taeyn object ozligaENliAaNI farunsen/dounladld

= é FT2Y d
medeulsunsudemsuuveynsumeldivlad
Sulmdlilanvumeluananaiaeann HaFumartiveasoilinsau
Tsunsudietin e mdudeuvesanzinadenuiulald ezaann dszlavinld
onfadsadiay  Tsunsuwedannsaidan  Weddu  API  (APPLICATION
d'a ¢ Yo 4' o s d' »
RPOGRAMMING INTERFEC) lasiiiulaoe s anniesnnsunsTeaIsHUY

4 (Y d o VAo < d v
oYNIN Fefiplwymsdszmadomls  uazantu manihunasgiuuesivladeguad

maiiae
Waitu wihil
BuildCommDCB Tasvianauguginsall vudienguainsal
ClearCommBreak | andngaiuzmangaseisnaingnsal
CloseComm Tamadomsiugunssiiiodadeyaluivineslids

EscapeCommFunction uanqﬂnsm‘lﬁ'ﬂaﬁ%’uﬁmy

FlushComm &afadnusfinningnsaliis
GetCommError Tdaanensdemsaduiivines

d. d
GetCommEventMask | s udandesdraudanan

GetCommState farilmoinudenguginsalinldivivies

OpenComm Aumsdemsiuginael

ReadComm sndeyaniisludongunaahnldivives
' SetCommBreak Femaazangavesgunsel

-

@ ¢ ¢
 SetCommEvent ask | A4f1 gasAamdrIUAINanN

SetCommState é‘l’dthﬂﬂsm"lﬁsﬂu“lﬂmuan1uzﬁf‘imuﬂ'luﬁ‘iﬁﬂauima
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TransmitCommChart yuden

UngetCommChar Tdeasnus l)dufvesmisas
Write Comm Smuadasnusdelilfiozgneudauteyaniisludnnivives
lelagilnast

HanFun1sdaIsuuensy

msilaneda
nsttlanesaldweniu OpenComm() Taaiihensaiaei
int OpenComm(IpComName, sinQueue, wOutQueue)
LPSTR IpComName,
WORD wiInQueue, wOutQueue;
1pComName Midaronaiafidoemsila (¥4 “COM1”) winQueue B2
wOutQueue (Juv1Av03A15Ud03a (receive queue) wagAada¥eya (transmitt queue)

Tosr aa \j

4'11 d' Yo a 1 ;5 [}

fdeantsoss vnannlsezesdiufamatiivegiuiimsaealoudeya
b o & 5| o ¥ o o o | c;d (v
Hwadnion OpenComm (Hudmauyan uaasinimshnuduio mnAunaY
o a 4 Jd @ - s 1Y) $
anesitiNiluuswida (handie) tierhaamesadnpaciindefiuleddu Open) 9
M I3 c; LY s v v w o © s &
hdunsvesindenTusunsunndegudy dwadnsiudinsuay NI INAaNS

W Fasromevaungimamhauiumadld Taefinundusneziisfamafifens]ily

Sulaad
aril3ufaneda _
Soilanoiaudafaansossmaniined Wy Sanweald TasmslWandu

SetCommState() éaﬁ‘hmnm’ié‘feﬂ '

int SetCommState (IpDCB)

DCB FAR *IpDCB,
1pDCB  (funeatiined (pointer) Wisaninoes (structure) vila DCB (Device
Control Block) 3yihdmumaieaifimnzay  andnefiilasaiumumang 9

<t o o P=) 1 d A A ¥ v v
MIsgNaUIVVEAUMGUE HIDAUMBALNIANLIYIAD
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aansnioes DCB

Mg
fdfs Waa fMussens
BYTE id; winaavginsaifinuanlag OpenComm(
UNIT Baud Rate; CEERMET
BYTE Byte Size; anedsa (4 da 8 fim)
BYTE Parity, wi3a signt3ifhy EVENPARITY, MARKPARITY,
NOPARITY, ODDPARITY %38 SPACEPARITY
BYTE Stop Bits; dnauveatiagy Hentiiilv ONESTOPBIT,
ONE5 STOPBIT 138 TWOSTOPBITS
UINT Iis Timeout; e (ied3ni) fsedaees Carrier Detect (CD)
UINT Cts Timeout; nmﬁm&’q;w_,m CTS
UINT Dsr Timeout; naﬁr’;‘saé'wuqum DSR
UINT f Binary : 1; Fuihanils fenraghinn3 slewy E of Char Aoy
$hadraezendlunsdugadeya
| UINT f Rts Disable : 1; Suthmite Sulaadeliftladamnar RTS
. UINT f Parity : 1, Suihinite SulmdesnsadeRanmamani3a
 UINT £ Out x Cts Flow : 1; | §uihunils Sulandesimadevaii cTs dhils
f i
UINT £ Out x Dsr Flow : 1 | dufhiwila Sulasderiimssavasi DSR ifhile
Wi
UINT f Dummy : 2; gawld
UINT f Ddtr Disable : 1; Suihunits Sulmderhitla DTR vietmstlaihuile
neiagnila
UINT foutx:1 Suiuniie Sulmadernganisdeianim dield
X off Char tazdeneiield3y X on Char
UINT flnX:1 Fuihuwita Sulaadesda X off Char riieiirivesuea
Shufleuidias uazdha X on Char iilethamfeaitozude
yaw‘%uéu
UINT f Pe Char : 1; Suihuwiia Sulmrdezumiiisasns1dudadania
WAIAMAWI3A Pe Char Faiienai13%hadne
UINT fNull : L Suthaite s2bimdodadnis Null (ASCH 0) #3501
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UINT

UINT

UINT

UINT

char

char

fChEvt:1

f Dtr Flow : 1,

f Rts Flow © 1

f Dummy 2: 1,

X on Char;

X off Char;

X on Lim;

X off Lim;

Pe Char;

E of Char;

Evt Char;

Tx Delay;

sxdadaanaudungmsal (event signal) Wlsad
Tolsunsu d1d5usnusntienulily Evt Char
Suiluniia Sulmadeclddane DTS dwiy
Tvladneuinia

% d o
Fuihunils Sulaadecl¥dyans RTS dmiy
TWlaiaeulnsa
aauly
dsnusTldineesvedeyaiiaiiu
v v iy A v o
FsnysNIFNengamITIveya
Snudsnysieaiiga ﬁﬁeaaq’luﬁﬂxﬂas‘i’n’agan’h
Aoufsulaadavde X off Char 1 f In X ihunits
° s e q' 4; 9 a o W d v ai
UIUAIDAHIININGA fifesegluduiivivies neun
Sulaadozde X on Char, f In X tfhunils
e’ 3 9 e/ Q) :;U Vv - “
dhsnushlgumusiasausnudunuds iMaanuma
WAIATISWISA 81  Pe Char 1Thuwita
as a2 &4 A ar : v .
shsnusnasuiluduengarugavesteyad fBinary
hintia
o :; P o i1 W 3
mafm'smsnszqumyqmummqmsm“lﬂm Toan
Tilsunsa &1 £ Ch Evt fhunila
il

fhﬁéfe'lﬂuﬂﬁﬁﬁ’umm‘mﬂsmaauiﬂaﬁaﬁ%’u Get Comm State()

nCid lumneiavatnselfifiunaanlag  Open comm() 1pDCB Wuneeined

Wiaaimeed DCB  Hufidddulaadezldmilegifuadhl thsfafinunduaniduay

J - 9/ & o N 41 ' 1Y
paasnmsisenlfdumad mmwmmqmﬂﬂmmmQﬂnsm UGNABY

sSn@vesmsammniiines deilaneia swvaniimedluvaeiulagld Get Comm

state() udlywniimednely DCB amunnuduily uazSanld Set Comm State()

[V [ 3 1 . o do ar
Hasilantunila Ae Build comm DCB( Feaza¥a DCB #imininesnna

1p, Def fluneehine i aadsifiguuuieafuilflufmds MOD veswea 1p DCB

dunesrinedlifisandnioed DCB
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MIBIUMANDIABYNTY
o/ o d & a 0 L

n¥mhmsiaginssleynnuazdanniines memdeyariidladldantu
Read Comm()
fauTmdeiea¥andlennsal

nCid Hhumnaiauginsaiiildon Open Comm( 1p Buf Funoiined i
o/ J o v ¥ N | .o ¢ a 1
tivlesamsuueya nSize [uswugsgaveslua fozerw

a d ' o Yo Y ° > d K 4 T o J

sulaadolinesounsiisld¥udeyasuau nSize Tug udsinazAumSanlua
ﬁﬁeq'luﬁ’ﬂzﬂa%mmzﬁ'li’ﬂaﬁi’uﬁ SinatdoRianain Read Comm() vzAuAudu I
au

= s d
mudeuldaneineynsu

o

Aeishs Write comm( smihiidasadausliiagunsaleynsulagiilamnnssidsi
int Write Comm (nCid, lpBuf, nSize)
int nCid;
LPSTR IpBuf;
int nSize,
nCid lumneaavgunsaifildom Open Comm( 1pBuf Wluneahined i
tiledussglexafiozas nSize flusnludnasinisas
a d A T o s o/ t:; \ a d' £ ¥ o d' [
SulmdarAumsnnufsnysiignaslileds Feoroteanndnnuiifesvel) &
qu’ \J a v v < das T n'; o @ v < A
faisinnslufzaadeyaiiaans fadtuahiseaunsziiamsnuagaashinuaudnedu
[y s 2 fte o Qs X LY LY o é ac
adn shufaelddmdnysaduiliveidimiumsdemadanuninzau 1asAINEM3
Lsusignfanly diiderianain Write Comm()
- \J o
sxauaAniudvINay
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asmhiitenanmalanatldfeidu  Get Comm Error() Fadoyaifeniu
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1 4

oaen Get Comm Error() silintEnmeluvesiulnadgnndddan oasld
mnsaimstemnsidaetyl ofideRananidaty medeniladfumsdemsozdiunan
UM Get Comm Error() avidonldanlhennsaldl
int Get Comm Error (nCid, IpStat)
int nCid,

COMSTAT FAR *IpStat;

Jda A

nCid 1iunnaavginsaifinuanlag Open Comm() Ipstat flunweaiinedluda

andnionsviia

COMSTAT dsazifiuaamzlviginsaiiieseanain Get Comm Error() mnnundunudy -

MiiRaonns OR vespee i

CE_BREAK sudaanauusn
CE_CTSTO Inhorduneiimdesedaans CTS
CE_DSRTO Ifieidvasiifidsedaans: DTR
CE_FRAME HaanuAanaamanis
CE_MODE windimes nCid ligndes
CE_OVERRUN MaanuRananlenaisy
CE_RLSDTO Insioduasfimdesedayaa CD
CE_RXOVER iefsudeyainaleneiivainieldiufmdnyminn
) M550 E of Char
| CE_RXPARITY BanuRanaamanisa
CE_TXFULL ivilesaatioyaifia

aa¥nioes COMSTAT uan'lﬁ'mmﬂmuthgﬁ'waawas‘ﬂéams Taedfilnssadnavesan
w03
usudiFadaasdaansusn
lumanguj) crmuzﬁﬂgﬁ'wmuauﬁvﬁﬂﬁtammmgﬂmmaau‘le’f Taansl¥
Wil uGet Comm Error() nnazgﬁw%’nmﬂ%" COMSTAT ethelsfiany riiesminin

obug) hidulaad 8.0 Fudafuiulasd 8.1 dae miinundmiudyanausudiian
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(DTR, CTS, RI g CD) i)z"lu'gnﬁm‘l:ﬂﬂsqsaﬂvﬂe’fﬁJﬂma‘i%’?immm'lfr’sﬁemmaeu
Autese Taeldeneetine flidludfifudnnyes RmmeuaasanusTud iiield
fhwaenime%1“;1né’uf‘\'tnmsfmsmaeuuﬁazﬁmm‘lu‘s‘ﬁmﬂai’ HarasEa1HE NN
manliauusudifan
Wa¥u Escape Comm Function() emnsa‘lﬁ'w‘i'eméﬂummzuﬂuﬁnﬁﬂﬁa Hag
venlibulmdn/faudyanameaiauai sonizvesvordinusudiiandd  Tasdl
YVaennsaisaii
int Escape Comm Function (nCid, nFunc)
int nCid;
int nFunc:
nCid zﬂuﬂmmawmqﬂnsa‘iéamsﬁ‘lﬁmn Open Comm() nFunc Sudaavii
venafsundeansliihn Hadsuditlaun
CLRDTR  iadgyanst DTR
CLRRTS adyans RTS
RESETDEV  Hiwagunsaidninla
SETDTR iUadsa DTR
SETRTS Uadyana RTS

SETXOFF  $1asamamanileldudayana XOFF (ngas)

ey
SETXON  $asamyhanuile|d¥udgena XON (dasie)

a1l auedth Escape Comm Function() iinlFfudedefulfmedoyana
PTR 1fhila Favaenils eil¥lududamaense SEfeshanidfdeeludugn
wel¥nemariie DTR wWaswiula

mdamsayaauIn

wihiindnvesdayanauusn  Ae e vasanarTilsunsuiifimuanuuy
aoufiuneiszasing Iulaadiifaddu Set Comm Break( ioilayansuusn ez
Hafi¥4 Clear comm Break() (fieiladaygnanusn FroeavadFudesnsmnamvgynasl
ﬁ‘lﬁ'ﬁm Set Comm() L?Jum"s’ﬁ‘amuéi’ (argument)

9 aa (Y4 dv
malfnumulnflianyacasi
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Set Comm Break (comdev),

Waitmillsecs(250); // saiilunaa x faddni
Clear comm Break (comdev);

d
mstaneineiynsu
ilaadonnmslinesademseynsuudimsilanedniidaedandu Close comm(

nCid {umnenvgnsaigomsiidnniaitu Open CommOWaniudu 9

a d=y o & o 4' LY A £ o [ Y a
:\uTmam‘hnmmnNmmﬂmumsaemmuuaunsuenmmumn ﬂmz"lmﬁma

Tusiadaaellii

mdatnives

v

vnndaiiadeimansasnysiieglufaiudeya nieRadedeya AliWantu
foimehiidl Ao Flush Comm() Taeiilagnssidail
int Flush Comm (nCid, nQueue)
int nCid;

int nQueue;

nCid r‘ﬂuﬂmmmqﬂﬂsa'i&amsﬁﬁuuﬂﬂﬂ Open Comm() nQueue
&y

vendidesms drmafisudeya (nQueue = 0) HIvAmadeya (nQueue = 1)

MSAIRIONHIAIN

1
o hnd

aunItidgdeidnyssruuniadfudulaadineadseeniy udlfenys

Q
g

%4 n:; q' v L% \i 1 v Qs ﬂ' o LB 4 1 .—.u::
famiian Foemsligndeoenlioudshusfieglufiadedeya wu lunsdifidans
i XON/XOFF

Frodues @mufieslBulaadiild) desilimsds XOFF l¥iSaiiganiiidlvl

Y& snwar  alufivesansu Transmit Comm Char() Fsesrhdidnusdmiidlfla

iduma Taedi Lennselded

int Transmit Comm Char (nCid, cChar)
int nCid;

char ¢Char;

nCid Jumnaavginssidemsfifivanlag Open Comm() cChar iy

s o

aw v
BNHINABY  NI1TAR
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o @

2onysniulasy

Sulnadiinadtuniietodn Un Get Comm Char() 1#lumisladdnusdn

v Y

nitaddufa  Sudeya eldududadnysiusniignern wieidenld Read comm(

TunSidell Tae gunseldmsnysadlufrldifesdiufeanniy  tasWanduiilin
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auldulald 8.1 (Heeon

v
U Q.

1inluneituiu
4 v v ¢
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Watdufinanaslumiiissnedimiunisdemsuuveynsumelydulaid e

nsidanedauda  cunsald Write Comm() iiledoanisaatoya uazi3unld Read
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Comm() luynseuveslilsunsamdn megiiideyaidmiels edrslsimu fidniznils

) a o 1 £ < 4 Yy v d N
uﬂ‘szanﬁqumn ﬂE)ﬂ'liﬂlﬂuTLlﬂlﬂi&lﬁBﬁ?i!!ﬂﬂﬂﬁzﬁuﬂiﬂl‘"qfniﬁl (event-driven

L4
ad o

communications) Iaguelulaiddunsia (message) ilisleiiegupady 584

Aeudhanileufumaiahlsuasuunszdudeduneiila
s5veliuTaadatrangmiaaiiiaesis Iuediulsznnvoumgmsciiidesnts

nsefu 1ite maime ldun msldWeddy Enable Comm Notification() M@

n3elf e uiisaniu Set Comm-Event Mask() Mismeddsarlasunisesuralusiadoese
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4 LY d [ %
Sadeflerlisunsumsdomaunsedudamgasal  adsozszTungmiaims

M

4'4 =t 1 e U J o =;u :’J o
asgemsinmuiiuaumglfvlmdhnunaaiisanueags q uaznnfuiiveung
Wszuugnyn

b 4 [ & LK ')
MsudIMsiunIeadena
Wafl¥y Enable Comm Notification() ansalfinefasvensudariouielaiy
o s A o @ U 5y :‘1’
26nHs nsedenusgnaeentl Taeiiliennsaiaei
BOOL Enable Comm Notification (nCid, hwnd, cb Write Notify, cb Out
Queue)
int nCid;
HWND hwnd,
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int cb Write Notify,
int cb Out Queue,
‘ v 1 a
nCid iflumnaavgunsaidemsiildon Open Comm() hwnd (Hunsuidaves
nihehafideamsSumaae  cb Write Notify  1udmausdnysfideanisldiineud
Suladordanmaomuenitiasudasoys il -1 mnegdalidesnlviuduion
Ms3UiI80¥s  cb Out Quene tiudufsnuseniigafioveglufadetoyn e
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MUt UNgMIAUBY

Yy v o A a 4 A 9 d as
AN FTVINTTANVNAHNITUIUNNNINMIABAT ﬁ‘l&l‘lﬁﬁﬂ‘ﬁﬂdﬂ‘tﬁl Enable

v
v

Comm - Notification() s'mﬁ'uﬁaﬁ%’u Set Comm Event Mask() mu‘hmnm‘imu
WORD AR *Set Comm Event Mask (nCid, nEvt Mask)
int nCid;
int nEvt Mask;
nCid ({Iuﬂmma-uQﬂnsaimséemsﬁ‘ls’{mn Open Comm() nEvt Mask() (ilu

- 4 a = L d ° s
Biatlsznoudasiafiveniungmsslafidesmslfiulasduuden lasfimualidene

i

v d

EV_BREAK mssudysnauusn

EV_CTS CTS nfaevamus

EV_DSR DSR nldewaains

EV_ERR Mannuianmamaris wi3a nie Teraesdu

EV RING #3203V Ring indicator ‘18

EV_RSLD  Carrier Detect Waewaaue

EV_RXCHAR 1&Fuddnusniie

EV_RXFLAG 1&85udadnushimualWiluEt Char luaniniess DCB

EV_TXEMPTY fhisnusnanualufdsdeyagndeenly
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-pin.| EIA label Signal label 25-pin’
1 DCD | Data carrier detect 8
2 | RD Receive data 3

1 3 | TD Transmit data 2
4 | DTR Data terminal ready 20

1 5 | GND | Signal ground 7
6 | DSR Data set ready 6

1 7 | RTS Request to send data 4

{ 8 | CTS Clear to send 5
9 | RI Ring indicator ] 22

51/ 3.4 gUumaseau Pin Layout ¥8e RS-232
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r Interface . |

F Interface J

TD- RD- TD- RD-
Line Line Line Line

1. Serial port component 2. Serial port component

Universal Asynchronous Universal Asynchronous

Rocowe Trarsminet 5290 Receivee Tramsmiter B0
Timer s 8259A iRa Number of ]
Keyboard 1RO1 \ Enabled | - yigaering
Slave- ::gg B\ Wz inferrupt
Controller Mgy ] % Vool
P12 ———— o5} B= q
Floppy ———IR6| & | htempi g
LPT1: —_—— IRQ7 Request «

o
Interrupt
Request Interrupt number
& ]
Interrupt Request Data fines
Using the interrupt number memory cel Inferrupt vectors
mutiipfied by 4, the CPU 0.3 Address of service unction for IRCO
caleutates the curent
memory cell wherte the 4.7 Address of service fundlion for tRQ1
reference to the inlerrupt
processing tundlion i fled.
The table is filed in the fist
bytes 0...63 of the main memory.
60 ..63 Address of service lunction for IRQ15

; . 4
31 8.5 prluaasmmhiay Interrup YMIATOS PC
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a;adComm(...);
& .
[ Recelve queue ] ( Send queue
USER.EXE
‘ | System ]
Message queue J
COMM.DRV: Device drivers for the serial interfaces
COM1: Com2: COM3: COMm4:

4 4
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RTM Graph
47
H =~
Cht
Volts. D ™
B o
B o
(] os
e o
Chg l Ch?
gﬂﬁ 4.5 Graph Type = 2D Bar
RTM Graph
B~
B o
[] oo
Volts.
olts .
B o
[] os
R
- JX

31]‘71 4.6 Graph Type 8D Bar



68

taaananisnaassinaa i 1155 UdyaNe Graph Style = Defalut.
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1. saesltsunsuveunies Terminal  aelflumsihnuveunseslaaly

T1lsunssy Assembler 494 Z80180.

9. yaadtsunsludauvesneuiiuneiuaaswaduiluaauves  Monitoring

Tae$1ysunsu Visual Basic.
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ITUAY

fImuA Port OYATU
Baud Rate=9600bps,8Data bit
Nonparity bit,1 Stop bit

fiMuA Port 8255
Port A=Input ; Port B=Output -
Port C=Input

A L

11 UAAIChanneln 9011
88ANN Port B

i 4 = g
doyanfouiivzen

Yes

v

gdayaidn Port A

asansadoyaino 1
iAvasluRAM

Port gynsuNIoN
fesaadoyasen

Yes

v

asdoyalurAMeBAN N
Port 9YN3Y

v

L4
siluamadumoun13119MYee TUsUNTUAIUANAITHNINYEY Remote Terminal



000001 0000
000002 0000

000003 0000

000004 0000

000005 0000

000006 0000

000007 0000

000008 0000

000009 0000

000010 0000

000011 0000

000012 0000

000013 0000

000014 0007

000015 0009

000016 0005

000017 0001

000018 0003

000019 0000

000020 003A

000021 0039

000022 0038

000023 0000

000024 FECO
000025 0083

000026 0080

000027 0081

000028 0082

000029 0000

000030 0000

000031 0000
000032 0000

000033 0000

000034 0000 AF
000035 0001 00
000036 0002 3D
000037 0003 C20100
000038 0006 C30900
000039 0009

000040 0009

000041 0009
000042 0009

000043 0009

000044 0009 3EF8
000045 000B ED393A
000046 OOOE 3E08
000047 0010 ED3938
000048 0013 ED3938
000049 0016

1)

; * SOFT-WARE 780180 FOR REMOTE *

;ROM monitor program 00000-07FFFH

;RAM for use 10000,17EBFH

;RAM stack for user & system 17EC0-18000H
:PORT 8255 (A=input,B=output,C=input)

.ORG 0000H
;#+* REGTER /O Z80180 ***

.EQU TDR1,7 ;ASCI CHANEL1 TX
.EQU RDR1,9 ;RX

EQU STAT1,5  ;STATUS

EQU CNTLA1,1  ;DATA FORMT
EQU CNTLB1,3  ;BAUD RATE
.EQU CBAR,3AH  ;SET LOGICAL
EQU BBR,30H  ;BANK BASE

EQU CBR;38H  ;COMMON AREA 1

.EQU STACK,0FECCH

.EQU PCTRL,83H
.EQU PDATA 80H
_EQU PDATB,81H
.EQU PDATC,82H

;PORT CONRTOL 8255
;PORT A OF 8255 (INPUT)
;PORT B OF 8255 (OUTPUT)
;PORT C OF 8255 (OUTPUT)

it POWER PU DELAY

F 3 3

START: XOR A
START1: NOP
DEC A

JP NZSTART1
JP INIT

;POWER UP

LD A,0F8H
OUTO (CBAR),A
LD A8H

OUTO (BBR),A
OUTO (CBR),A

;LOGICAL ADDRESS

;PSYSICAL BANK 18000H
;PSYICAL COMMON AREA1



000050 0016 31COFE
PROGRAM

000051 0019 CDS601
000052 001C ;
000053 001C 3E99

000054 001E D383

000055 0020 ;

LD SP,STACK :LOAD STACK FOR CALL
CALL ASCSET ;SET SERIAL PORT 1

LD A99H .SET 8255 A,B,C (IN,OUT,0UT)
OUT (PCTRL),A

000056 0020 5
000057 0020 S

MAIN PROGRAM *

000058 0020 ;
000059 0020 3
000060 0020 3E48
000061 0022 320190
000062 0025 3E31
000063 0027 320260
000064 002A 3E00
000065 002C D381
000066 002E 3EDO
000067 0030 D381
000068 0032 3E10
000069 0034 D381
000070 0036 CDC101
000071 0039 3E30
000072 003B D381
000073 003D DB80
000074 003F CDC901
000075 0042 3A0191
000076 0045 320390
000077 0048 3A0291
000078 004B 320490
000079 004E 3
000080 004E 3EA8
000081 0050 320590
000082 0053 3E32
000083 0055 320690
000084 0058 3EO1
000085 005A D381
000086 005C 3EDI
000087 005E D381
000088 0060 3E11
000089 0062 D381
000090 0064 CDC101
000091 0067 3E31
000092 0069 D381
000093 006B DB80
000094 006D CDC901
000095 0070 3A0191
000096 0073 320790
000097 0076 3A0291
000098 0079 320890

MAIN:

LD A,48H

LD (9001H),A
LD A31H

LD (9002H),A
LD A,00H
OUT (81H),A
LD A,0DOH
OuUT (81H),A
LD A,10H
OUT (81H),A
CALL ENABLE
LD A,30H
OUT (81H),A
IN A,(80H) JINPUT CHI
CALL HEXASCI

LD A,(9101H)

LD (9003H),A

LD A,(9102H)

LD (9004H),A

sMUTIPLEX CH1

LD A 48H

LD (900SH),A
LD A,32H

LD (9006H),A
LD AO01H

OUT (81H),A
LD A,0DIH
OUT (81H),A
LD A,11H
OUT (81H),A
CALL ENABLE
LD A31H
OUT (81H),A
IN A80H)  ;INPUT CH2
CALL HEXASCII

LD A,(9101H)

LD (S007H),A

LD A,(9102H)

LD (9008H),A

sMUTIPLEX CH2



000099 007C

000100 007C 3E48
000101 007E 320990
000102 0081 3E33
000103 0083 320A90
000104 0086 3E02
000105 0088 D381
000106 008A 3ED2
000107 008C D381
000108 O08E 3E12
000109 0090 D381
000110 0092 CDC101
000111 0095 3E32
000112 0097 D381
000113 0099 DB80
000114 009B CDC901
000115 009E 3A0191
000116 00A1 320B30
000117 00A4 3A0291
000118 00A7 320C90
000119 00AA
000120 OOAA 3EA48
000121 00AC 320D90
000122 00AF 3E34
000123 00B1 320E90
000124 00B4 3E03
000125 00B6 D381
000126 00B8 3ED3
000127 OOBA D381
000128 00BC 3E13
000129 0OBE D381
000130 00C0 CDC101
000131 00C3 3E33
000132 00C5 D381
000133 00C7 DB80
000134 00C9 CDC901
000135 00CC 3A0191
000136 00CF 320F90
000137 00D2 3A0291
000138 00D5 321090
000139 00D8

000140 00D8 3E48
000141 0ODA 321190
000142 00DD 3E35
000143 00DF 321290
000144 0OE2 3E04
000145 00E4 D381
000146 00E6 3ED4
000147 OCES D381
000148 00EA 3E14

LD A48H

LD (8009H),A

LD A,33H

LD (800AH) A

LD A,02H

OUT (81H),A

LD A, 0D2H ;MUTIPLEX CH3
OUT (81H).A

LD A,12H

OUT (81H).A

CALL ENABLE

LD A32H

OUT (81H),A

IN A,(80H) JINPUT CH3
CALL HEXASCII

LD A,(S101H)

LD (900BH),A

LD A,(9102H)

LD (900CH),A

LD A,48H
LD (900DH),A
LD A,34H
LD (S00EH),A
LD A,03H
OUT (81H),A
LD A,0D3H ;MUTIPLEX CH4
OUT (81H),A
LD A,13H
OUT (81H),A
CALL ENABLE
LD A,33H
OUT (81H),A
IN A,(80H) ;INPUT CH4
CALL HEXASCII
LD A,(9101H)
LD (S00FH).A
LD A,(9102H)
LD (S010H),A

LD A48H

LD (9011H),A

LD A35H

LD (9012H),A

LD A,04H

OUT (81H),A

LD A,0D4H sMUTIPLEX CH5
OUT (81H),A

LD A,14H



000149 O0EC D381
000150 OOEE CDC101
000151 O0OF1 3E34
000152 OOF3 D381
000153 OOF5 DB80
000154 00F7 CDC901
000155 O0FA 3A0191
000156 OOFD 321390
000157 0100 3A0291
000158 0103 321490
000159 0106

000160 0106 3E48
000161 0108 321590
000162 010B 3E36
000163 010D 321690
000164 0110 3E05
000165 0112 D381
000166 0114 3EDS
000167 0116 D381
000168 0118 3E15
000169 011A D381
000170 011C CDC101
000171 O11F 3E35
000172 0121 D381
000173 0123 DB80
000174 0125 CDC901
000175 0128 3A0191
000176 012B 321790
000177 012E 3A0291
000178 0131 321890
000179 0134

000180 0134 3EA8
000181 0136 321990
000182 0139 3E37
000183 013B 321A90
000184 013E 3E06
000185 0140 D381
000186 0142 3ED6
000187 0144 D381
000188 0146 3E16
000189 0148 D381
000190 014A CDC101
000191 014D 3E36
000192 014F D381
000193 0151 DB80
000194 0153 CDC901
000195 0156 3A0191
000196 0159 321B90
000197 015C 3A0291
000198 015F 321C90

OUT (81H),A
CALL ENABLE
LD A,34H
OuT (81H),A
IN A,(80H)
CALL HEXASCII
LD A,(9101H)
LD (9013H),A
LD A,(9102H)
LD (9014H),A

LD A 48H

LD (901SH),A
LD A,36H

LD (9016H),A
LD A,05H
OUT (81H),A
LD A,0D5H
OUT (81H),A
LD A,15H
OUT (81H),A
CALL ENABLE
LD A,35H
OUT (81H),A

;INPUT CH5

sMUTIPLEX CH6

IN A80H)  ;INPUT CH6

CALL HEXASCII
LD A, (9101H)
LD (9017H),A
LD A,(9102H)
LD (S018H),A

LD A,48H

LD (9019H),A
LD A,37H

LD (901AH),A
LD A,06H
OUT (81H),A
LD A, 0D6H
OUT (81H),A
LD A,16H
OUT (81H),A
CALL ENABLE
LD A,36H
OUT (81H),A
IN A,(80H)
CALL HEXASCII
LD A,(9101H)
LD (901BH),A
LD A,(9102H)
LD (901CH),A

;MUTIPLEX CH7

;INPUT CH7



000199 0162 :
000200 0162 3E48

000201 0164 321D90

000202 0167 3E38

000203 0169 321E90

000204 016C 3E07

000205 016E D381 .
000206 0170 3ED7

000207 0172 D381

000208 0174 3E17

000209 0176 D381

000210 0178 CDC101

000211 017B 3E37

000212 017D D381

000213 017F DB80

000214 0181 CDCY01

000215 0184 3A0191

000216 0187 321F90

000217 018A 3A0291

000218 018D 322090

000219 0190 CDB201

000220 0193 C32000

000221 0196 :
000222 0196
=3 3

000223 0196 ;
000224 0196 3E64

000225 0198 ED3901

000226 019B 3E02

000227 019D ED3903
000228 01A0 3E08

000229 01A2 ED3905
000230 01AS5 C9

000231 01A6 :
000232 01A6 ED1805
000233 01A9 CB4B

000234 01AB CAA601
000235 O1AE ED3907

000236 01B1 C9
000237 01B2 210190 SENT:
000238 01B5 7E SENT1:

000239 01B6 CDA601
000240 01B9 23

000241 01BA 7D

000242 01BB FE21

000243 01BD C2B501
000244 01C0 C9

000245 01C1 )
000246 01C1 DB82

000247 01C3 CB47

LD A48H

LD (901DH),A
LD A,38H

LD (901EH),A
LD A,07TH
OUT (81H),A
LD A 0D7H
OUT (81H),A
LD A,17H
OUT (81H),A '
CALL ENABLE

LD A,37TH

OUT (81H),A

IN A.(80H) ;INPUT CHB

CALL HEXASCH

LD A,(8101H)

LD (901FH),A

LD A,(9102H)

LD (9020H),A

CALL SENT

JP MAIN

;MUTIPLEX CH8

. *** SET ASCI CHANELI1 TX,RX,8.N,1,9600, AT X'TAL 12.488

ASCSET: LD A,64H

OUTO (CNTLAI),A ;TX,RX8BIT,1 STOP

LD A2 .9600 BAUD AT X'TAL 12.488
OUTO (CNTLBI),A

LD A8 -RIE ENABLE TO KEYBOARD
OUTO (STATI),A

RET

SENTOUT: INO E(STAT?)

BIT 1E

JP ZSENTOUT
OUTO (TDR1).A
RET

LD HL,9001H
LD A,(HL)
CALL SENTOUT
INCHL
LD AL

CP 21H

JP NZSENTI
RET

ENABLE: IN A,(82H)

BIT 0,A



000248 01C5 CAC101 JP ZENABLE

000249 01C8 C9 RET

000250 01C9 320091 HEXASCIL: LD (9100H),A
000251 01CC 3A0091 LD A,(9100H)
000252 01CF CB2F SRA A
000253 01D1 CB2F SRA A
000254 01D3 CB2F SRA A
000255 01D5 CB2F SRA A
000256 01D7 CDE701 CALL ASCIIO
000257 01DA 320191 LD (9101H),A
000258 01DD 3A0091 LD A,(9100H)
000259 01E0 CDE701 CALL ASCIHO
000260 O1E3 320291 LD (9102H),A
000261 O1E6 C9 RET

000262 01E7 E60F ASCIIO:  AND OFH
000263 01E9 FEOA CP 0AH
000264 01EB DAF001 JP C,ASCIIl
000265 01EE CE07 ADC A 07H
000266 01F0 C630 ASCII1: ADD A,30H
000267 01F2 C9 RET

000268 01F3 .END




Type CommstateDCB
Id As String ¥ 1 ' Port Id from OpenComm
BaudRate As Integer - ' Baud Rate
ByteSize As String * 1 ‘' Data Bit Size (4 to 8)
Parity As String * 1 ' Parity
StopBits  As String * 1 ' Stop Bits
RlsTimeOut As Integer ' Carrier Detect Time "CD"
CtsTimeOut As Integer ' Clear-to-Send Time
DsrTimeOut As Integer ' Data-Set-Ready Time
ModeControl Z.s Integer ' Mode Control Bit Fields
XonChar  As String * 1 ' XON character
XoffChar  As String * 1 ' XOFF character
XonLim As Integer ' Min characters in buffer before XON is sent
XoffLim  As Integer ' Max characters in buffer before XOFF is send
PeChar As String * | * Parity Error Character
EofChar ~ As String * 1 ' EOF/EOD character
EvtChar  As String * 1| ' Event character
TxDelay  As Integer ' Reserved/Not Used

End Type

Declare Function OpenComm Lib "user" (ByVal a As String, ByVal b As Integer, ByVal ¢ As
Integer) As Integer

Declare Function CloseComm Lib "user” (ByVal a As Integer) As Integer

Declare Function WriteComm Lib "user” (ByVal a As Integer, ByVal b As String, ByVal ¢ As
Integer) As Integer
Declare Function ReadComm Lib "user” (ByVal a As Integer, ByVal b As String, ByVal ¢ As

Integer) As Integer

Declare Function GetCommEventMask Lib "user” (ByVal a As Integer, ByVal b As Integer)

As Integer



Declare Function SetCommEventMask Lib “user" (ByVal a As Integer, ByVal b As Integer)

As Integer

Declare Function SetCommState Lib "user” (b As CqmmstateDCB) As Integer
Declare Function GetCommState Lib "user” (ByVal a As Integer, b As CommstateDCB) As

Integer

Declare Function RemoveMenu Lib "User” (ByVal hMenu As Integer, ByVal nPosition As
Integer, ByVal wFlags As Integer) As.Infeger
Declare Function GetSystemMenu Lib "User” (ByVal hWnd As Integer, ByVal Action As

Integer) As Integer

' COMM OPEN Error Numbers

Global Const [E_BADID = -1 ' Invalid or unsupported id
Global Const IE_OPEN =-2 ' Device Already Open

Global Const IE_NOPEN = -3 ' Device Not Open

Global Const IE_MEMORY = -4 ' Unable to allocate queues
Global Const IE_DEFAULT = -5 ‘' Error in default parameters
Global Const IE_HARDWARE = -10 ' Hardware Not Present
Global Const IE_BYTESIZE = -11 ' Illegal Byte Size

Global Const IE_BAUDRATE = -12 ’ Unsupported BaudRate

' COMM EVENT MASK

Global Const EV_RXCHAR = &HI
Global Const EV_RXFLAG = &H2
Global Const EV_TXEMPTY = &H4
Global Const EV_CTS = &H8
Globat Const EV_DSR = &H10
Global Const EV_RLSD = &H20



Global Const EV_BREAK = &H40
Global Const EV_ERR = &H80
Global Const EV_RING = &H100
Global Const EV_PERR = &H200
Global Const EV_ALL = &H3FF

Global CommHandle As Integer
Global CommDeviceNum As Integer

Global CommPortName As String

Global PostPortName As String

Global CommEventMask As Integer

Global PostEventMask As Integer

Global CommState As CommstateDCB

Global PostState As CommstateDCB

Global CommRBBuffer As Integer

Global PostRBBuffer As Integer

Global CommTBBuffer As Integer
Global PostTBBuffer As Integer

Global CommReadInterval As Integer
Global PostReadlnterval As Integer
‘Global channel As String

Global to_detect As String

‘Global reduce As Integer

'Global temp As String

‘Global ch As String

‘Global level As String



MODULE.BAS
Sub CenterDialog (A_Form As Form)

Dim cLeft As Integer

Dim cTop As Integer

cLeft = (Screen.Width - A_Form.Width) / 2
cTop = (Screen.Height - A_Form Height) / 2

A_Form.Move cleft, cTop

End Sub

Sub Delay (amount As Single)

t! = Timer

" While t! + amount > Timer

Wend

End Sub

Sub detect ()

channel$ = Left$(a$, 4)

a$ = Right$(a$, reduce)
reduce = reduce - 4

temp$ = Left$(channel$, 2)
ch$ = Right$(temp$, 1)
level$ = Right$(channels, 2)
End Sub

Function ReadCommPort (ReadAmount As Integer) As String

Dim ApiErr As Integer

Dim EventMask As Intever



Dim Found As Integer

If ReadAmount < | Then
ReadCommPort = ""
Exit Function

End If

EventMask = CommEventMask
ApiErr = GetCommEventMask(CommHandle, EventMask)

If ApiErr And EV_RXCHAR Then
Buffer$ = Space$(ReadAmount)
ApiErr = RéadComm(CommHandle, Buffer$, Len(Buffer$))

If ApiEmr < 0 Then
"UpdateCaption " ReadCOMM API FAILED! (ERR " + Str$(ApiErr) + "y, 3
Buffer$ = ""

Else
Buffer$ = Left$(Buffer$, ApiErr)

* Expand CR to CR/LF for "Text" box display

Found = 1
Do
Found = InStr(Found, Buffer$, Chr$(13))
If Found Then
Buffer$ = Left$(Buffer$, Found) + Chr$(10) + Right$(Buffer$, Len(Bixffer$) -
Found)
Found = Found + 1
End If
Loop While Found

End If



End If

If (ApiErr And EV_RXFLAG) And (CommEventMask And EV_RXFLAG) Then
End If

If (ApiErr And EV_TXEMPTY) And (CommEventMask And EV_XFLAG) Then
End If

If (ApiErr And EV_CTS) And (CommEventMask And EV_CTS) Then
End If

If (ApiErr And EV_DSR) And (CommEventMask And EV_DSR) Then
End If

If (ApiErr And EV_RLSD) And (CommEventMask And EV_RLSD) Then
End If

If (ApiErr And EV_BREAK) And (CommEvéntMask And EV_BREAK) Then

End If

If (ApiErr And EV_ERR) And (CommEventMask And EV_ERR) Then

End If

If (ApiEmr And EV_PERR) And (CommEventMask And EV_PERR) Then
End If

!

If (ApiEr And EV_RING) And (CommEventMask And EV_RING) Then
"UpdateCaption " Receive Window: RING! “, 0
Beep

End If

ReadCommPort = Buffer§



End Function -

Sub WriteCommPort (Send$)
ApiErr% = WriteComm(CommHandle, Send$, Len(Send$)) .
If ApiErr% < O Then
' UpdateCaption " WriteComm API Failed! (ERR " + Str$(ApiEnr%) + ")", 2

End If

End Sub



FRMRECEI.FRM

Dim graphdata(7) As Double

Sub Clear_text ()
Fori=0To 15
Téx‘tl(i).Text ="

Next i

End Sub
Sub detect (b As String, ByVal count As Integer, channel As String, dBmV As String)
block$ = Left$(b$, 4)
channel$ = Left$(block$, 2)
dBmV$ = Right$(block$, 2)
b$ = Right$(b$, count)
End Sub
Function hex2dec (ByVal a$) As.Double
Dim d As Double
d = Val("&H" + a$)
d=d * .019608
hex2dec =d
End Function

Sub Initialize ()

IndexTrans = O

IndexReceive = 0

CommHandle = -1

CommDeviceNum = -1
" Default Port Settings

CommPortName = "COM1:"

CommState.BaudRate = 9600



CommState.ByteSize = Chr$(8)
CommsState Parity = Chr$(0)
CommState.StopBits = Chr$(0)

' Default Line Settings

CommRBBuffer = 2048
CommTBBuffer = 2048
CommState RlsTimeOut = 0
CommStatc.CtsTimebut =0
CommState.DsrfimeOut = 0
CommEventMask = &H3FF

CommReadInterval = 500
" Post-Poned settings

PostRBBuffer = CommRBBuffer
PostTBBuffer = CommTBBuffer
PostEventMask = CommEventMask
PostState = CommState
PostReadInterval = CommReadInterval
PostPortName = CommPonName
End Sub
‘ Sub Updatelabels ()

‘Update graph type description
Select Case graphl.GraphType
Case |

-1bIType.Caption = "1 - 2D Pie”
Case 2

IbIType.Caption = "2 - 2D Pie”
Case 3

IblType.Caption = "3 - 2D Bar”



Case 4

1blType.Caption = "4 - 3D Bar"
Case 6

IblType.Caption = "6 - Line"
Case 7

Ibl Type.Caption = "7 - Log/Lin"
Case 8

bl Type.Caption = "8 - Area”
Case 9

lblType.'Caption = "9 - Scatter"
Case 10

1blType.Caption = "10 - Polar"
End.Select

'Update graph style description
Select Case graphl.GraphType
Case 1, 2
Select Case graphl.GraphStyle
Case O
1biStyle.Caption = "0 - Default”
Case |1
IbiStyle.Caption = "1 - No label lines”
Case 2
1biStyle.Caption = "2 - Colored labels”
Case 3
1biStyle.Caption = "3 - Colored labels, no lines”
Case 4
1bIStyle.Caption = "4 - % labels”
Case 5
IblStyle.Caption = “S - % labels, no lines”
Case 6

IbIStyle.Caption = "6 - % colored labels”



Case 7
‘ IblStyle.Caption = "7 - % colored labels, no lines"”
End Select
Case 3, 4
Select Case graphl.GraphStyle
Case 0
IblStyle.Caption = "0 - Default”
Case 1
IbiStyle.Caption = “1 - Horizontal"
Case 2
1biStyle.Caption = "2 - Stacked"”
Case 3
|biStyle.Caption = "3 - Horizontal. stacked"
Case 4
IblStyle.Caption = "4 - Stacked %"
Case 5 .
IblStyle Caption = "5 - Horizontal stacked %"
Case 6
IblStyle.Caption = "6 - Z-clustered”
Case 7
IbiStyle.Caption = "7 - Horizontal Z-clustered”
End Select
Case 6,7, 10
Select Case graph1.GraphStyle
Case 0
IblStyle.Caption = "0 - Default”
Case |
IbiStyle.Caption = "1 - Symbols”
Case 2
IbIStyle.Caption = "2 - Sticks”
Case 3

1biStyle.Caption = "3 - Sticks and symbols”



Case 4
1blStyle.Caption = "4 - Lines” ’
Case 5
1bIStyle.Caption = "5 - Lines and symbols”
Case 6
1biStyle.Caption = "6 - Lines and sticks"
Case 7 )
1biStyle.Caption = "7 - Lines, sticks, and symbols”
End Select
Case 8
Select Case graphl.GraphStyle
Case 0
IblStyle.Caption = "0 - Default”
Case 1
IbiStyle.Caption = "1 - Absolute”
Case 2
IblStyle.Caption = "2 - Percentage”
End Select
Case 9
1biStyle.Caption = "0 - Default”

End Select

‘Force graph to redraw

‘graph 1.DrawMode = 2

End Sub
Sub binclose_Click ()

Unload frmrecei

End Sub
Sub cmdCopy_Click ()

'Copy graph to Clipboard



graphl.DrawMode = 4

MsgBox "Graph is now copied to Clipboard”

End Sub

Sub cmdPrint_Click ()
'Send graph to printer
graph1.DrawMode = 5§

End Sub
Sub cmdStyle_Click ()
"Increment style based on type
Select Case graph1.GraphType
Case | To 4, 6,7, 10
graph1.GraphStyle = (graphl.GraphStyle + 1) Mod 8
Case 8
graph1.GraphStyle = (graphl.GraphStyle + 1) Mod 3
Case 9
graphl.GraphStyle = 0

End Select

‘Update type and style descriptions
Updatelabels

End Sub
Sub cmdType_Click O :
"Increment type of graph, skipping Gantt and HLC
Do
graphl.GraphType = (graph1.GraphType Mod 11) + |

Loop While graphl.GraphType = S Or graphl.GraphType = 11

‘Set default graph style

graph1.GraphStyle = 0



"Update type and style descriptions
Updatelabels

End Sub
Sub Form_Load ()
If WindowState < O Then Exit Sub
Move (Screen.Widtﬁ - Width) / 2, (Screen.Height - Height) / 2
Initialize
Clear_text
End Sub
Sub Receive_text_KeyPress (Keyascii As Integer)
Keyascii = 0
End Sub
Sub Receive_Timer_Timer ()
Dim stab As String
Dim scrlf As String
Dim stestdata As String
Dim V As Double
stab = Chr$(9)
scrlf = Chr$(13) + Chr$(10)
a$ = ReadCommPort(1024)
bit = 36

Index = 0

If Len(aS) > 0 Then
Receive_Text.SelStart = O
Receive_Text.Sellength = Len(Receive_Text.Text) + 1
 Receive_Text.SelText = a$
End If
Do

bit = bit - 4



détect a$, bit, ch$, dat$
If ch$ = "00" Then
Index =0
Textl(Index).Text = ch$
Index = Index + 1
Text1(Index).Text = dat$
V = hex2dec(dat$)
graphdata(0) = V
TeJ'(tZ(Index).Text =V
~Index = Index + 1
Elself ch$ = "01" Then Index = 2-
Text1(Index).Text = ch$
Index = Index + 1
Text1(Index).Text = dat$
V = hex2dec(dat$)
graphdata(l) = V
Text2(1ndex).TexF =V
- Index = Index + 1
Elself ch$ = "02" Then
Index = 4
Text(Index).Text = ch$
Index = Index + 1
Textl(lndex).Text = dat$
V = hex2dec(dat$)
graphdata(2) = V
Text2(Index). Text = V
Index = Index + 1
Elself ch$ = "03" Then
Index = 6
Textl(Index).Text = ch$
Index = Index + |

Text1(Index). Text = dat$



V = hex2dec(dat$)
-graphdata(3) = V
Text2(Index).Text = V
Index = Index + 1
Elself ch$ = "04" Then
Index = 8
Text{(Index).Text = ch$
Index = .lndex +1
Text1(Index).Text = dat$
V = hex2dec(dat$)
graphdata(4) = V
.Teth(Index).Text =V
Index = Index + |
Elself ch$ = "05" Then
Index = 10
Text1(Index).Text = ch$

Index = Index + 1

Textl(Index).Text = dat$

V = hex2dec(dat$)
graphdata(3) = V
Text2(Index).Text = V
Index = Index + 1
Elself ch$ = "06" Then

Index = 12

Text1(Index).Text = ch$

Index = Index + 1

Text1(Index).Text = dat$

V = hex2dec(dat$)

graphdata(6) = V

Text2(Index).Text = V

Index = Index + 1

Elself chS = "07" Then



Index = 14
Textl(Index).Text = ch$
Index = Index + t
Textl(Index).Text = dat$
V = hex2dec(dat$)
graphdata(7) = V
Text2(Index).Text = V

Index = Index + 1

End I
Index =0
X=X+1
Loop Until X =8
stestdata = Str$(graphdata(0)) & stab & Str$(graphdata(l)) & stab & Str$(graphdata(2)) & stab
& StrS(graphdata(B)) & stab & Str$(graphdata(4)) & stab & Str$(graphdata(§)) & stab &
Str$(graphdata(6)) & stab & StrS(graphdata(7)) & scrif’
graph1.QuickData = stestdata \
graphl.DrawMode =2

End Sub



FRMSTATUS.FRM
Sub btnconneét_Click ()
imagel.Visible = False -

image2.Visible = True

CommTBBuffer = PostTBBuffer
CommRBBuffer? PostRBBuffer
CommPortName = PostPortName

CommHandle = OpénComm(CommPortName, CommRBBuffer, CommTBBuffer)

If CommHandle = -2 Then .
result% = MsgBox("Port already Open!" + Chr$(13) + "Do you want to use it anyway ?",

4 + 16 + 256, "Communication Sampler II") :

If result% = 6 Then
ApiEr% = CloseComm(0)
CommHandle = OpenComm(CommPortName, CommRBBuffer, CommTBBuffer) ~

End If
End If

If CommHandle < O Then
result% = MsgBox("OpenComm() API Failed! (ERR " + Str$(CommHandle) + ")", .5)

Else

frmrecei.Show
CommEventMask = PostEventMask
CommDeviceNum = Val(Mid$(CommPortName, 4, 1))

ApiErm%. = SetCommEventMask(CommHandle, CommEventMask)

PostState = CommState

‘CommState.ld = Chr§(CommHandle)



ApiErr% = SetCommState(CommState)

'DisplayQBOpen CommState, CommPortName, CommRBBuffer, CommTBBuffer,

CommReadInterval

CommReadInterval = PostReadInterval

frmrecei.Receive_Timer.Interval = CommReadInterval

End If

End Sub

Sub bmdisconnect_Cligk 0O
frmrecei.Receive_Timer.Interval = 0
ApiErm% = CloseComm(CommHandle)
CommHandle = -1
CommbDeviceNum = -1
imagel.Visible = True
image2.Visible = False
Unload frmrecei

Unload frmstatus

End Sub
Sub Form_Load ()

imagel.Visible = True
image2.Visible = False

End Sub



détect a$, bit, ch$, dat$
If ch$ = "00" Then
Index =0
Textl(Index).Text = ch$
Index = Index + 1
Text1(Index).Text = dat$
V = hex2dec(dat$)
graphdata(0) = V
Te:;t2(lndex).Text =V
Index = Index + 1
Elself ch$ = "01" Then Index = 2
Textl(Index).Text = ch$
Index = Index + 1
Textl(Index).Text = dat$
V = hex2dec(dat$)
graphdata(l) = V
Text2(Index).Text = V
Index = Index + 1
Elself ch$ = "02" Then
Index = 4
Textl(Index).Text = ch$
Index = Index + |
TextI(Index).Text = dat$
V = hex2dec(dat$)
graphdata(2) = V
Text2(Index).Text = V
Index = Index + 1
Elself ch$ = "03" Then
Index = 6
Texti(Index).Text = ch$
Index = Index + 1|

Textl(Index).Text = dat$



PostEventMask = CommEventMask
PostState = Commstate
PostReadInterval = CommReadinterval
PostPortName = CommPortName

End Sub

Sub btnAbout_Click ()
frmAbout.Show

End Sub

Sub btareceive_Click ()
frmrecei.Show

End Sub

Sub btnsetting_Click ()

frmmdemst.Show

End Sub
Sub btnstatus_Click ()
frmstatus.Show
End Sub
Sub I;orm_Load O
Initialize

End Sub
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WlNAPI.TX"l' : Windows API Declarations and Constants for VB
Article ID: Q73694

The information in this article apglies to:

- Standard and Professional Editions of Microsoft Visual Basic for
. Windows, versions 2.0 and 3.0 ) A
- Microsoft Visual Basi¢ programming system for Windows, version 1.0

Cante of

SUMMARY

The filg WINAPI.TXT supplies declarations for Microsoft Visual Basic
programmers who want to call Windows API routines.

To obtain WINAPI.TXT, download WINAPI.EXE, a self-extiacting file, from the
Microsoft Software Library (MSL) on the following services:

- CompuServe
GO MSIL
Search for WINAPI.EXE
Display results and download

- Microsoft Download Service ' (MSDL)
Dial (206) 936-6735 to connect to MSDL
Download WINAPI.EXE

—~ Internet (anonymous FTP)
ftp ftp.microsoft.com
Change to the \softlib\mslfiles directory
Get WINAPI.EXE

‘'To use WINAPI.TXT, you need a reference for Windows API calls, such as the
documentation provided with the Microsoft Windows Software Development Kit
(SDK) . If you don't have a reference manual for Windows API calls, you can
obtain the Visual Basic add-on kit number 1-55615-413-5, "Microsoft Windows
Programmer's Reference" and Online Resource (which includes WINAPI.TXT on
disk), available from Microsoft for a fee.

MORE INFORMATION

WINAPI.TXT 'is an ASCII text file containing the functions and constants in
the Microsoft Windows 3.0 API, deglared in the format used by Microsoft
Visual Basic.

To use WINAPI.TXT, you must have the book "Microsoft Windows Programmer's
Reference” for Windows version 3.0 (published by Microsoft Press, 1990), or
you must have the reference manuals provided with the Microsoft Windows
SDK.

WINAPI.TXT includes the following:

- External'procedure declarations for all the Microsoft Windows API
functions that can be called from Visual Basic.

~ Global constant declarations for all the constants used by the
Microsoft Windows API.

— Type declarations for the user-defined types (structures) used by
the Microsoft Windows API.

WINAPI.TXT is too large to be loaded directly into a Visual Basic
module. Attempting to load it directly into Visual Basic will cause an
"Out of Memory" error message.



WINAPI.TXT is also too large for the Notepad editor supplied with Microsoft
Windows, but it can be loaded by Microsoft Write.. To use WINAPI.TXT, load
it into an editor (such as Microsoft Write} that can handle large files.
Copy the declarations you want and paste them into the global module in
your Visual Basic application.

NOTE: Some.of the Windows API declarations are: very long. Some editors will
wrap these onto a second line, and will copy them as multiple lines rather
than a single line. Declarations in Visual Basic cannot span lines, so if
you paste these as multiple lines, Visual Basic will report an error. If an
error occurs, you can either adjust the margins in the editor before
copying or remove the line break after pasting.

The global module is the recommended place for the declarations that you
copy from the WINAPI.TXT file; however, you can place the external
procedure declarations in the Declarations section of any form or module.
- You can also place the constant declarations anywhere in any module or form

code if you remove the Global keyword. Type declarations must be placed in
the global module. )

Once you have pasted the declaration for a Windows API routine (as well as
any associated constant and type declarations) into your application, you
can call that routine as you would call any Visual Basic procedure.

For more information about-declaring and calling external procedures, see

Chapter 23, "Extending Visual Basic,” in Z§EE£9§Qf§:¥i§E§l_§3§;g;
Brogrammer's Guide."

WARNING: Visual Basic cannot verify the data you pass to Microsoft Windows
API routines. Calling a Microsoft Windows API routine with an invalid
argument can result in unpredictable behavior: your application, Visual
Basic, or Windows may crash or hang. When eéxperimenting with Windows API
routines, save your work often.

Additional reference words: 1.00 2.00 3.00 softlib
KBCategory: kbprg kbfile
KBSubcategory: APrgOther



Using the ADC0808/
ADCO0809 8-Bit uP
Compatible A/D Converters
with 8-Channel Analog
Multiplexer

INTRODUCTION

The ADC0808/ADCO0809 Data Acquisition Devices (DAD)
implement on a single chip most the elements of the stan-
dard data acquisiion system. They contain an 8-bit A/D
converter, 8-channel multiplexer with an address input latch,
and associated control fogic. These devices provide most of
the logic 1o interface to a variety of microprocessors with
the addition of a minimum number of parts.

These circuits are implemented using a standard metal-gate
CMOS process. This process is particularly suitable to appli-
cations where both analog and digital functions must be im-
plemented on the same chip.

These two converters, the ADC0808 and ADCO0809, are
functionally identical except that the ADC0808 has a fotal
unadjusted error of +1, LSB and the ADC0809 has an
unadjusted error of +1 LSB. They are also related to their
big brothers, the ADC0816 and ADC0817 expandable 16
channel converters. All four converters will typically do a
conversion in ~ 100 us when using a 640 kHz clock, but
can convert a single input in as little as ~50 ps.

1.0 FUNCTIONAL DESCRIPTION

The ADC0808/ADCO0809, shown in Figure 1, can be func-
tionally divided into 2 basic subcircuits. These two subcir-
cuits are an analog multiplexer and an A/D converter. The
multiplexer uses 8 standard CMOS analog switches to pro-
vide for up to 8 analog inputs. The switches are selectively
turned on, depending on the data latched into a 3-bit multi-
plexer address register.
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The second function block, the successive approximation
A/D converter, transforms the analog output of the multi-
plexer to an 8-bit digital word. The output of the multiplexer
goes to one of two comparator inputs. The other input is
derived from a 256R resistor ladder, which is tapped by a
MOSFET transistor switch tree. The converter control logic
controls the switch tree, funneling a particutar tap voltage to
the comparator. Based on the result of this comparison, the
control logic and the successive approximation register
(SAR) will decide whether the next tap to be selected
should be higher or lower than the present tap on the resis-
tor ladder. This algorithm is executed 8 times per conver-
sion, once every 8 clock periods, yielding a total conversion
time of 64 clock periods.

When the conversion cycle is complete the resulting data is
loaded into the TRI-STATE® output latch. The data in the
output latch can then be read by the host system any time
before the end of the next conversion. The TRI-STATE ca-
pability of the latch allows easy interface to bus oriented
systems.

The operation of these converters by a microprocessor or
some control logic is very simple. The controlling device first
selects the desired input channel. To do this, a 3-bit channel
address is placed on the A, B, C input pins; and the-ALE
input is pulsed positively, clocking the address into the mul-
tiplexer address register. To begin the conversion, the
START pin is pulsed. On the rising edge of this pulse the
internal registers are cleared and on the falling edge the
start conversion is initiated.
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FIGURE 1. ADC0808/ADC0809 Functional Block Diagram
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As mentioned earlier, there are 8 clock periods per approxi-
mation. Even though there is no conversion in progress the
ADC0808/ADC0809 is still internally cycling through these
8 clock periods. A start pulse can occur any time during this
cycle but the conversion will not actually begin until the con-
verter internally cycles to the beginning of the next 8 clock
period sequence. As long as the start pin is heid high no
conversion begins, but when the start pin is taken low the
conversion will start within 8 clock periods.

The EOC output is triggered on the rising edge of the start
pulse. Jt, 100, is controlled by the 8 clock period cycle, so it
will go low within 8 clock periods of the rising edge of the
start pulse. One can see that it is entirely possible for EOC
to go low before the conversion starts internally, but this is
not important, since the positive transition of EOC, which
occurs at the end of a conversion, is what the control logic
is looking for.

Once EOC does go high this signals the interface logic that
the data resulting from the conversion is ready to be read.
The output enable (OE) is then raised high. This enables the
TRI-STATE outputs, allowing the data to be read. Figure 2
shows the timing diagram.

2.0 ANALOG INPUTS

2.1 Ratiometric Inputs

The arrangement of the REF(+) and REF(~) inputs is in-
tended to enable easy design of ratiometric converter sys-
tems. The REF inputs are located at either end of the 256R
resistor ladder and by proper choice of the input voltages
several applications can be easily implemented.

Figure 3 shows a typical input connection for ratiometric
transducers. A ratiometric transducer is a conversion device
whose output is proportional to some arbitrary full-scale val-
ue. In other words, the transducer's absolute output value is
of no particuiar concern but the ratio of the output to the

full-scale is of great importance. For example, the poten-
tiometric displacement transducers of Figure 3 have this
feature. When the wiper is at midscale, the output voltage is
Vo = Vg X (Wiper Displacement) = Vg X 0.5. This en-
ables the use of much.less accurate and less expensive
references. The important consideration for this reference is
noise. The reference must be “glitch free” because a volt-
age spike during a conversion cycle could cause conversion
inaccuracies.
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Since highly accurate references aren't required it is possi-
ble to use the system power supply as a reference, as
shown in Figure 4. If the power supply is to be used in this
manner supply noise must be kept to & minimum to pre-
serve conversion accuracy. If possibie the supply should be
well bypassed and separate reference and supply PC board
traces, originating as close as possible to the power supply
or regulator, should be used. This is illustrated in Figure 4.
External accessibility of both ends of the resistor ladder en-
ables several variations on these basic connections, and

are shown in Figures 5 and 6. The magnitude of the refer-
ence voltage, Vrer = REF(+) - REF(—), can be varied
from about ~0.5V to Vg, but the center voltage must be
maintained within £0.1V of Vcg/2. This constraint is due to
the design of the transistor switch tree, which could mal-
function if the offset from center scale becomes excessive.
Variation of the reference voltage can sometimes eliminate
the need for external gain blocks to scale the input voltage
to a full-scale range of 5V.
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FIGURE 4. Ratiometric Converter with Power Supply Reference
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Figure 5 shows a center referencing technique, using two
equal resistors to symmetrically offset an LM336 2.5V refer-
ence, from both supplies. The offset from either supply is:
v Vce — VRer
OFF =% 5
These resistors should be chosen so that they limit current
through the LM336 to a reasonable value, say 5 mA. The
total resistor current is:

Ir = lrer + lLaDDER + HRAN
where |; apper is the 256R ladder current, lygan is the cur-
rent through ali the transducers, and Iggp is the current
through the reference. R1 and R2 should be well matched
and track each other over temperature,

For odd values of reference voltage, the reference could be
replaced by a resistor, but due to loading and temperature
problems, these resistors should be buffered to the REF(+)
and REF(—) inputs, Figure 6. The power supply must be
well bypassed as supply glitches would otherwise be
passed to the reference inputs. The reference voltage mag-
nitude is:

R2
V, = 2

ReF = Voo (2R1 ¥ R2)
There are several op amps that can be used for buffering
this ladder. Without adding another supply, an LM358 could
be used if the REF(+ ) input is not to be set above 3.5V. The
LM10 can swing closer to the positive supply and can be
used if a higher VRer(+) voltage is needed.
As the REF(+) to REF(—) voltage decreases the incremen-
tal voltage step size decreases. At 5V one LSB represents
~20 mV, but at 1V, one LSB represents ~4 mV.

= 1.26V

For R3 = R1

As the reference voltage decreases, system noise will be-
come more significant so greater precaution should be en-
forced at lower voltages to compensate for system noise;
i.e., adequate supply and reference bypassing, and physical
as well as electrical isolation of the inputs.

2.2 Absolute Analog Inputs

The ADC0808/ADC0809 may have been designed to easily
utifize ratiometric transducers, but this does not preclude
the use of non-ratiometric inputs. A second type of input is
the absolute input. This is one which is independent of the
reference. This implies that its absolute numerical voltage
value is very critical, and to accurately measure this voltage
the accuracy of the reference voltage becomes equally crit-
ical. The previous designs can be modified to accommodate
absolute input signals by using a more accurate reference.
In Figure 4 the power supply reference could be replaced by
LM336-5.0 reference. Rt and R2 of Figure 6, and R1 and
R3 of Figure 7 may have to be made more accurately equal.
In some small systems it is possible to use the precision
reference as the power supply as shown in Figure 7. An
unregulated supply voltage .» 5V is required, but the LM336-
5.0 functions as both a regulator and reference. The drop-
ping resistor R must be chosen so that, for the whole range
of supply currents needed by the system, the LM336-5.0 will
stay in regulation. As in Figure 4 separate supply and refer-
ence traces should be used to maintain a noiseless supply.
If the system requires more power, an op amp can be used
as shown in Figure 8 1o isolate the reference and boost the
supply current capabilities. Here again, a single unregulated
supply is required.




2.3 Differential Inputs

Differential measurements can be obtained by playing a lit-
tle software trick. This simply involves sequentially convert-
ing two channels then subtracting the two results. For ex-
ample, if the difference voltage between channel 1 and 2 is
required, merely convert channel 1 and read the result.
Then convert channel 2, input the result, and subtract it
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from the first result. (See Figure 9.) When using this proce-
dure, both input signals must be stable throughout both con-
version times or the end result will be incorrect. One way to
get around this is to use two sample/holds which are sam-
pled at the same time.
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A second method is 1o use two chips 1o convert a differen-
tial channel, Figure 70. Typically each channel 1 would be
connected 1o opposite sides of the differential input. Both
converters are started simultaneously. When both convert-
ers’' EOC outputs go high the output of the AND gate will go
high indicating that the data is ready to be read.

The circuit in Figure 10 can be slightly modified to provide
increased data throughput by using two converters in a

parallel data acquisition scheme. Figure 11 shows this cir-
cuit in which all the input channels are connected in pairs
through LF398 monolithic sample/holds. Under normal op-
eration a sample/hold is accesséd through an MM74C42
which will pulse an MM74C221, generating a sample pulse.
After a sample/hold is done sampling the signal, the appro-
priate channel is started. If this process is alternated be-
tween two converters the sample rate can be doubled.
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2.4 Analog Input Considerations
Anaiog inputs into the ADC0808/ADC0809 can handle any
input signal that is maintained within the supply limits, but
some careful consideration must be given to the output im-

pedance of the transducer or buffer. Using transducers with
large source impedances can cause errors due to compara-

tor input currents.
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To understand the nature of these currents a short discus-
sion of comparator operation is required. Figure 12 shows a
simplified model of the comparator and multiplexer. This
comparator alternately samples the input voltage and the
ladder voltage. As it samples the input, Cg and Cp are
charged up to the input voltage. It then samples the ladder
and discharges the capacitor. The net charge difference is
determined by a modified inverter chain and resultsina 1 or
0 state at the output.
Eight samples are made per conversion, resulting in eight
spikes of varying magnitude on the input. .
It the source resistance is large, it adds to the RC time con-
stant of the switched capacitor which will inhibit the input
from settling properly, causing errors. As one might expect,
the maximum source resistance allowable for accurate con-
versions is inversely proportional to clock frequency. This
resistance should be =1 k2 at 1.2 MHz and =2 kS2 at 640
kHz. If a potentiometer-type ratiometric transducer is used it
should be 5 k) at 1.2 MHz and =10 k{} at 640 kHz.
If large source impedances are unavoidable (=2 k() at 640
kHz), the transient errors can be reduced by placing a by-
pass capacitor 20.1 uF from the analog inputs to ground.
This will reduce the spikes to a small average current which
will cause some error as well, but this can be much less
than the error otherwise incurred. The maximum voltage er-
ror for a potentiometer input with a bypass capacitor added
is:

Rpot Ck

Vera = | 22 (1) ————
ERR [ 5 (N Gz v

where RppoT = total potentiometer resistance; iy = maxi-
mum input current at 640 kHz, 2 uA; and Ck =clock fre-

quency.
For standard buffer source impedance the maximum error
is:

Ck
VeRR = ["NHS (640 KHz )] v

where Rg = buffer source resistance; iy = the maximum
input current at 640 kHz, 2 pA; and Ck = clock frequency.
3.0 MICROPROCESSOR INTERFACING

The ADC0808/ADC0809 converters were designed to inter-
face to most standard microprocessors with very little exter-

nal logic, but there are a few general requirements which’

must be considered to ensure proper converter operation.
Most microprocessors are designed to be TTL compatible
and, due to speed and drive requirements, incorporate

USER'S BUFFER ANALOG MUX

many TTL circuits. The data outputs of the ADC0808/
ADCO0809 are capable of driving one standard TTL load
which is adequate for most small systems, but for larger
systems extra buffering may be necessary. The EOC output
is not quite as powerful as the data outputs, but normally it is
not bussed like the data outputs.

The converter inputs are standard CMOS compatible inputs.
When TTL outputs are connected to any of the digital inputs
a pull-up resistor should be tied from the TTL output to Vg,
~ 5 k). This will ensure that the TTL will pull-up above
3.5V.

Usually the converter clock will be derived from the micro-
processor system clock. Some  slower microprocessor
clocks can be used directly, but at worst a few divider
stages may be necessary to divide microprocessor clock
frequencies above 1.2 MHz 1o a usable value.

The timing of the START and ALE pulses relative to channel
selection and signal stability can be critical. The simplest
approach to microprocessor interfaces usually ties START
and ALE together. When these lines are strobed the ad-
dress is strobed into the address register and the conver-
sion is started. The propagation delay from ALE to compar-
ator input of the selected input signal is about ~3.0 us
(input source resistance < <1 k). If the start pulse is very
short the comparator can sample the analog input before it
is stable. When using a slow clock =500 kHz the sample
period of the comparator input is long enough to allow this
delay to settle out.

If the ADC0808/ADC0809 clock is ~500 kHz, a delay be-
tween the START and ALE pulses is required. There are
three basic methods to accomplish this. The first possibility
is to design the microprocessor interface so that the START
and ALE inputs are separately accessible. This is simple if
some extra address decoding is available. Separate acces-
sibility of the START and ALE pins aflows the microproces-
sor, via software, 1o set the delay time between the START
and ALE pulses.

If extra decoding is not available, then START and ALE
could be tied together. To obtain the proper delay, the mi-
croprocessor would cause START/ALE to be strobed twice
by executing the load and start instruction twice. The first
time this instruction is executed, the new channel address is
loaded and the conversion is started. The second execution
of this instruction will reload the same channel address and
restart the conversion. But since the multiplexer address
register contents are unchanged the selected analog input
will have already settled by the time the second instruction
is issued. Actual implementations of these ideas are shown
in following sections.
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FIGURE 12. Analog Multiplexer and Comparator Input Mode!




A third possibility when ALE and START are tied together is
to streich the microprocessor derived ALE/START pulse by
inserting a one-shot at these inputs and creating a positive
pulse >3 us. Since ALE loads the multiplexer register on
the positive going edge of the pulse and START begins the
conversion on the falling edge, the width of the pulse sets
the ALE to START delay time.

Most microprocessor interfaces would be designed such
that a START pulse is issued by a memory or 170 write
instruction, although a memory or 1/0 read can be used.
The ALE strobe on the other hand, requires a write by the
CPU when A, B, and C are connected to the data bus, and
could use a read instruction if A, B, and C are connected to
the address bus, but the software could get confusing. The
logic to derive the OE strobe must be connected to the
microprocessor so that a memory or /0 read instruction will
cause OE to be pulsed. A read is required since the

ADCO0808/ADC0809 data must be read.

3.1 Interfacing to the 8080

The simplest interface would contain no address decoding,
which may seem unreasonable; but if the system ports are
/0 mapped, up to 8 of them can be connected to the CPU
with no decoding. Each of the 8 I/O address lines would
serve as a simple port enable line which would be gated
with read and write strobes to select a particular port. This
scheme is shown in Figure 13. A7 is the address line used
and, whenever it is zero and an I/0 read or write is low, the
port is accessed. This implementation shows A, B, C con-
nected to DO, D1, D2 causing the information on the data
bus to select the channel, but A, B, and C could be connect-
ed to the address bus, with a loss of only 3 ports. Both
decodihg schemes are tabulated in Figure 74. (Remember
A, B, C inputs are only valid when selecting a channe! to
convert, and are not used to read data.)
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Output Port Output Port
A7 A6 A5 A4 A3 A2 A1 A0|D2 D1 DO Description A7 A6 A5 A4 A3 A2 A1 AO Description
D g b ~ gg::: o 0 1 1 1 1 0 0 0]ChanneloPort
111110 1 1]X X X| SparePort Rt ™1 0 0 1 Channel 1 Port
1 1 1 1 0 1 1 1]X X X| SparePort 0 1 1 1 1 0 1 0 |Channel2Port
i1 1 0 1t t 1t 1|{X X X|{| SparePort 0 1t 1 1 t 0 1 1 {Channel3Port
11 0 1 1 1 1 1{X X X Spare Port 0 1t 1 1 1 1 0 0 |Channel4Port
1.0 1t 1 1 1 1 1]X X X[ SparePort 0 1 1 1 1 1 0 1 |{Channel5Port
0 1+ 1 1 1 1 1 t1]0 0 0 |Channel0Port 01t 1 1 1 1 1 0 ]|Channel6Port
0t 1 1 1 1 1 110 0 1 |ChannelilPort 0 1 1 1 1 1 1 1 |Channel7Port
0 1 1 1 1 1 1 1]0 1 0 |[Channel?2Port 111 1 0 X X X Spare Port
0 1 1 1 1 1 1 110 1 1 |Channel3Port pa
001 1 1 1 1 1 111 0 0 |Channel4Pon 11 1 0 1 X X X| SparePort
0 1 t 1 1 1 1 1]1 0 1 {Channel5Port 11 0 1 1 X X X| SparePort
0t t 1 1 1 1 1|1 1 0 |Channel6Port 1 0 1 1 1 X X X| SparePort
0 1 1 1 1 1 1 1|1 1 1 {Channel7Port X = don't care

FIGURE 14a. Write Address Decoding for 8080 Output
Ports (A, B, C Connected to DO, D1, D2)

FIGURE 14b. Modified Write Address Decoding for 8080
Output Ports (A, B, C Connected to A0, A1, A2)




Two LSTTL NOR gates are used to generate the ADC0808/
ADC0809 read/write strobes. When the 8080 writes to the
ADCO80B/ADC0809 the ALE and START inputs are
strobed, loading and starting the conversion. When the CPU
reads the ADC0808/ADC0809 the OFE input is taken high,
and the data outputs are enabled.

Figure 13 implements a simple interrupt concept where
EOC is tied directly to the 8080 interrupt input. When the
INS8228 is used and the INTA pin is tied high through a 1
kN resistor, the interrupt will cause a restart, RST, instruc-
tion to be executed, which will then cause a jump to a re-
start vector and execution of the interrupt routine. If a very
simple multi-interrupt system is desired, a wire OR'ed con-
figuration employing resettable latches as shown in Figure
13’s inset can be used. in this simple design the MM74C74
is reset when the ADC0808/ADC0809 data is read. If more
complicated interrupt structures are required, then an inter-
rupt controller is usually the best solution.

v

!
1

The 1/0 port address structure for Figure 13's implementa-
tion is shown in Figure 14a. If the A, B, C inputs are tied to
A0, A1, A2 inputs the port structure is as shown In Figure
14b. The later method makes each channel look like a sep-
arate port address, whereas if A, B, C are tied to the data
bus the ADC0808/ADC0809 looks like one start conversion
port address whose channel is selected by the 3-bit status
word written to it on the data bus.

Figure 15 shows a slightly more complex interface, where
the address is partialty decoded by a DM74L.5139, dual 2-4
line decoder which creates the read and write strobes to
operate the converter. This design interfaces to the proces-
sor in a polled type of interface. An MMB80C97 TRI-STATE
butfer is used to buffer the EOC line to the data bus, as well
as provide the correct level for the START, ALE, and OE
pulses. The converter clock is a divided 8080 system clock.
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Typically, the software to use Figure 15 would first select
the desired channel by writing the channel address to the
ALE port address, 01XXXCBA, where X=don't care, and
CBA is the channel address. Next the conversion is started
by writing to the START address, 00XXXXXX. Now the proc-
essor must wait a few instruction cycles to allow EOC to fall.
Once EQOC falls, its status can be checked by reading the
EOC line, address 01 XXXXXX. When the EOC line is detect-
ed high again (a low on DO), the data can be read by ac-
cessing the OE port, address 00XXXXXX. As in the previous
example the A, B, C inputs can be tied to DO, D1, D2 rather

]

; START CONVERSION (A, B, C CONNECTED TO D0, D1, D2)

CHANN{ EQU 7
START1 EQU  7FH
DATA EQU  7FH
START: LDA  CHANNi
OUT  STARTH
OUT  STARTH
' El
{ INTERRUPT HANDLER ROUTINE
INTRP: IN DATA
El
RET

than A0, A1, A2, so that the information on the data bus
selects the channel to be converted. Figure 15 can be con-
nected in an interrupt mode by incorporating the interrupt
fip-flop of Figure 13.

A few typical utility routines to operate the ADC0808/
ADCO0809 application in Figure 13 are shown in Figure 16a.
These routines assume that the resetiable interrupt ffip-flop
is used. Figure 16b illustrates some typical polled 1/O rou-
tines tor Figure 15. Notice that in Figure 16a the OUT
START1 instruction is executed twice to allow the analog
input signal to settle as discussed earlier.

; LOAD CHANNEL ADDRESS INTO ACE

1 STORE {T TO ADC0808/ADC0809 AND START

; RESTART ADC0808/ADC0809 TO ACCOUNT FOR
i MULTIPLEXER DELAY

; ENABLE INTERRUPTS IF NOT ALREADY

; PROCESS PROGRAM

: READ DATA AND RESET INTERRUPT
; PROCESS DATA

s ENABLE INTERRUPTS IF DESIRED

; RETURN TO MAIN PROGRAM

FIGURE 16a. Typical 8080 Resettable Interrupt 1/0 Routines

; START CONVERSION (A, 8, C CONNECTED TO A0, A2, A3) AND POLL EOC

; (FIGURE 15)
SELECT EQU 40H
START EQU 00H
EOCIN EQU 40H
DATA EQU O00H
START: ouTt SELECT
ouT START
NoP
NoP
NoP
NOP
NOP
; READ AND TEST EOC
STATUS: IN EOCIN
AN 01H
Jz READY
; OR
; CONTINUOUS POLLING ROUTINE
STAT 2; IN EOCIN
ANI 01H
JNZ STAT 2
READY: IN DATA

; SELECT CHANNEL 0

; START CONVERTER

; READ EOC

1 READ DATA

; SELECT CHANNEL

, START CONVERSION

; INSERT INSTRUCTIONS TO WAIT 0-8

; CLOCK PERIODS OF ADC0808/ADC0809 CLOCK
; FOR EOC TO DROP (8NOPs MINIMUM)

1 INPUT EOC BIT

; MASK OUT OTHER BITS

; IF INPUT BIT IS ZERO JUMP READY

; ELSE CONTINUE EXECUTING PROGRAM

; INPUT EOC STATUS BIT

: MASK OUT ALL'BITS BUT DO

; JUMP TO TRY AGAIN {IF NOT READY
; IF READY INPUT DATA

; CONTINUE EXECUTING PROGRAM

FIGURE 16b. Typical Polled 1/0 Routines for ADC0808/ADC0809
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The appfication in Figure 17 uses a 6-bit bus comparator memory would be set aside, as is accomplished by the

and a few gates to decode a read and write strobe. Viewed DM8131. Figure 18 also illustrates a typical 6800 interrupt
from the CPU this interface looks like a bidirectional data scheme using a flip-flop and open collector transistor. The
port whose address is set by the logic levels on the T, in- interrupt is reset when the data is read. !f more ports are
puts of the DM8131 comparator. When data is written to the needed, a decoder could be added as shown in Figure 19.
ADC0808/ADC0809 the 3 least significant bits on the ad- Figure 19 also illustrates a polled 1/0 mode using TRI-
dress bus define the channel to be converted. The rest of STATE butfer to gate EOC onto the data bus. As with the
the bits are decoded to provide the START and ALE INS8080 the A, B, C inputs of the ADC0808/ADC0809 can
strobes. When the conversion is completed EOC sets the be connected to the address bus or the data bus.
interrupt flip-flop, and when the data is read the interrupt is The 6800 differs from the INS8080 in that the 6800 has a
reset. single read/write (R/W) strobe and a valid memory address
Both the decoder and the bus comparator methods of ad- (VMA), whereas the INS8080 has separate read and write
dress decoding have their own advantages. Bus compara- strobes (I7OR and I70W). Normally, to obtain a read pulse,
tors wilt more completely decode addresses but are capable VMA, R/W and ¢, are gated together and, for a write R/W
of only a limited number of port strobes. Decoders, on the is inverted. ¢ is the 6800 phase 2 system clock. Also no-
other hand, provide less decoding but more port strobes. tice that the 6800 INT interrupt input is active low. This en-
There is a trade off for minimum parts systems as far as ables a standard wired-OR open collector design to be im-
which route to go, and it will depend on the CPU and type of plemented.
system. Figure 20 illustrates some typical 6800 software utility rou-
3.2 Interfacing to the 6800 gzezlfor eith_er poll§d or interrupt interfaces. Again notice
The ADC0808/ADC0809 easily interface to more than one WO \tia7 (o acpens. .
microprocessor. The 6800 can also be used to control the 3.3 Z80 Interface
converter. The 6800 has no separate 1/0 address space so Interfacing the Z80 to the ADC0808 is much the same as
all 1/0 transfers must be memory mapped. In general more interfacing to an 8080/8224/8228 CPU group. CPU instruc-
address d'ecodlng logic is required to ensure that the 1/0 tion timing is very similar, except the read/write control sig-
ports don't overlap existing memory. For small systems a nals are slightly different. Instead of the I7OW write strobe
partial address decoding scheme is shown in Figure 18. there is the IDREQ and WR and instead of {/OR, IOREQ
Generally, if several ports are desired, a small block of and RD are suppied.
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*

*UTILITY ROUTINES FOR ADC0808/ADC0809 INTERFACE

-

*

*LOAD AND START CONVERSION (FIGURE 18)

STATUS EQU
DATA EQU

*
.

START STA

.

*INTERRUPT HANDLER (FIGURE 18)

.

VECTOR LDAA
cu

RT!
1

*START AND TEST CONVERSION POLLED MODE (FIGURE 19)

.

DATA2 EQU
CHANN2 EQU
EOCIN EQU
START2 LDAA
STAA
NoP
STAA
NOP
LDAA
ANDA
BEQ

*

*CONTINUOUS POLLING OF EOC (FIGURE 19)

*

POLLIT LDAA
- ANDA
BNE
READY LDAA

$D800
$D800

STATUS
STATUS
#VECTOR
SFFF8

DATA

SF800
02
SF900
GHANN2
STATUS

STATUS

EOCIN
01
READY

EOCIN
CHANN2
POLLIT
DATA

START ADDRESS FOR CHANNEL 0
CONVERTER DATA ADDRESS

SELECT CHANNEL 0 AND START

DO AGAIN TO LET INPUTS SETTLE
LOAD INTERRUPT VECTOR ADDRESS
STOREIT

EXECUTE MISC PROGRAM

ENABLE INTERRUPT IF NOT ALREADY
EXECUTE MISC PROGRAM
WAIT FOR INTERRUPT

LOAD DATA RESET INTERRUPT
ENABLE INTERRUPTS (OPTION)
EXECUTE PROGRAM

RETURN TO MAIN PROGRAM

CONVERTER DATA ADDRESS
CHANNEL 2 ADDRESS

EOC INPUT PORT

LOAD A ACCUMULATOR

LOAD ADDRESS AND START
WAIT

RESTART TO LET MUX SETTLE
8 NOPS TO WAIT FOR EOC

TO GO LOW

LOAD EOC STATUS BIT

MASK BITS 1-7

IF A = 0 THEN CONVERTER DONE

EXECUTE MISC PROGRAM

LOAD EOC STATUS

MASK MSBs

IT ACC+0 NOT READY, LOOP
ELSE READ DATA

CONTINUE PROGRAM

FIGURE 20. Typical 170 Routines for ADC0808/ADC0809 and 6800 Interface
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Figure 21 shows a very simple Z80 interface, which is simi-
far to the INS8080 interface of Figure 13, except that the
interrupt flip-flop design is closer to the 6800 designs. This
is because the Z80 INT is active low as is the 6800, but the
INS8080 INT is active high.

Figure 22 shows a fully decoded bus comparator design
where the DM8131 decodes 5 address bits and the IDREQ
170 request strobe. Two NOR gates gate the BD and WR
strobes for ALE, START and OE inputs.

4.0 CONCLUSION

Both the ADC0808 and the ADCO0809 can be easily used in
microprocessor controlled environments. Many sophisticat-
ed medium throughput applications can be handled with a
minimum of extra hardware, but additional hardware can in-
crease flexibility and simplify software. Putting both the mul-
tiplexer and A/D on the same chip frees the designer from
matching multiplexers and A/Ds to implement a 7 or 8-bit
accurate system. Design time and overall system cost can
be reduced by using these low cost converters.
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Converters with 8-Channel Analog Multiplexer
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