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Abstrac

THIS THESIS IS THE MENTION OF THE CONTROL FOR THE
ELECTRICAL APPLIANCE INTHE BUILDING, WHICH CAN BE ABLE TO CONTROL
THE EQUIPMENT UP TO 512 ROOMS, BY THE EACH ROOME CAN BE CONTROL
FOR 8 UNITS FOR ONE ROOM, AND CAN PROVIDE THE UNIT SENSOR AND
EMERGENCY CONTROL FOR 4 UNITS PER ONE ROOM. FOR THE ALL CONTROL
UNITS CAN BE PROCEED AND SHOW THE ALL FUNCTION ON THE PC. IT
USED THE Z80180 CONTROL BOARD TO BE CONTROL OF THE ORDER OF THE

START AND END EQUIPMENT.
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(Large Scale Integrated Circuit) nsi@agﬁu Packet WYY Dip 40 U1 ﬁ
wanqeuszaedfas farusiufuiy cpu 280 Sasiaw 8255 PIA Ansoutey
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War Port C(PC) %ﬁ 3 Port ﬁﬁuﬂiﬂﬂﬁﬁﬁuiﬁ%ﬁ Input Portidz Output
Port 1AY Yort A UAY Port B 9% Port ar 8 bits @I Port C uppe;i Wy
Port C lower §l Port av 4 bits duilde Block i 1

@ Block ﬁ 2 1fud Group A control Ua¥ Group B control
(Mudnsemenisn it Port e 3 wﬂqwuﬁﬁqﬁuég 3 Mode AUz
Control word Lﬁuﬁoﬁquu TAY Group A control WAV LAWY Port C
Har Group B control 3¢AIVYN Port A Udz Port B

Block i 3 14ud Dpata Bus Buffer War Read/Write Buffer ﬁ%g
ifu Buffer afiudoyaves cPU @ Read/Write Control logic iffudquft

awanidoyaidroonain §Tdimedmuiu Tuiranflimnedy
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=1

P} ~ ] E-,’ k73 [~ |
ar 4 bits 99U Port ¢ U waz Port C @19 As1IENISARFufiaeSiund
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Port 411550 Port 8xl15iTu Port A,B wSe c anfindrwudidniusdiisidad

QU 013 QJW v A
(HusONfiy  OFF fein  1c filfeflived port Aufaiiu 4 pPort 1wsieflany
@ o & N_ A
Address 2 (&4 = doeunnTasdaeoN uax151nd1Iua7 3 Port aetudaiudosdn
& 4 ¢ w Ao & » wg% A o
Port Wile¥4 port tuesiliJufiiafyfidaiuntsniuveetediinil Sedeuiiezite

o &

k73 ' al' 3 & '
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A
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Port 91 Control Port #NaeiinasiSveandufieil

A7 A6 A5 A4 A3 A2 Al AO

1eula 0 0 Port A
1au19 N Port B
Taule N Yl Port C
Taeule ~1 Port Control

Salfu1981157190n port %ﬁ%uwﬁQﬂﬁﬁgﬁu%gﬁaqL?Uﬂxuaé Port ifu
8 bit flolay HEX 2 wdnue IC 9 Port ‘lwunanuszdanfiy foauandnud
fo A1 fiu A0 1iidifuesls 981919u UM ET-BOARD 7 Decode 7 8255 414
1480 Port 20H 11911500 Port 1wediifieriiing f0 Port A 1Sz Al fu
A0 1y 0 udfrifun port 218 Hreffiffu port B w1z A1 1w 0 waz A0
i 1 w8od1151150n Port 1ue¥ 24H §19 Port feenmeufife Port A IWSTy
Al a0 1fu o Refui9a1130n Port 208 U 24 918y Port 1RuILY
ET-BOARD %31z 1 9a819lie 32 Port flo 20H-3FH wSedvingdnednfe fuay

NUTOUAI109 WS IC §1914 4 Port weifu 4 Port SufaenduiyiSuduimg
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2019 20H d19fle 4 port fiexde 231 woifwdn 1 Jufiavify 4 port fo port
Qli ) 1 B gvﬂ

240 fitflu  20H Hui199081919U Port 20H, 24H, 28H 2CH, 30H avuailiife

Port Ifuafiu(Port A) 1UYA Decode 1 9MUN ET-BOARD CS ifuanifen Ic

Port Amemmnifsdostoidiy 1c # Decode 1v09 Port\1¥inun15415un
1wes  Port #f sxsmidnify Address 2 1dufidot i1y Port drufie A0 T Al
w51z 128771 §un1ved port ﬁaqﬂﬁﬂﬁﬁq%qxﬁu 8 bit 1Y CPU fatte 1 andeds
ey Address 2 xﬁuﬁﬁaULWSﬂgag Address "4 ET-BOARD 8255 #4194
cs wsordnfy 74LS138 971 14 foqafi Decode 1u04 Port Gaud 208 1%
109(Port A) RD 1997Un1S input Lﬁa CS udz RD Active iffu 0 wrR 14
WIS output o ¢S waz RD Active ifiu 0, Reset i 1 ¥ Clear

A0uzM199¥99 8255

PORT M39a* MY CONTROL

519 8255 %8ﬁaﬁgﬁiﬁﬁﬂ?UﬂN(Control Byte) 14110849 Port 4o
yaRwgu(Port gAinelu 4 Port fefl a1 fiv a0 fu 1 14w Port 231 wu ET-
BOARD fi 8255 414) LﬁaﬂQU@unﬁsnﬁawumaq 8255 419NN Mode “Tvuuay
iuraz  Port 1T input %50 output AIUMINUYEY bit #1949 9095HAR IR
(Control Byte) #3asiadanu §255 lumouisuusn

D7 uﬁﬂﬂﬁﬁiﬁﬁﬂQUﬂuiﬁlénﬂﬁiﬁi(1=ﬂﬁﬁ1u) fAevziinali 8255 Fudde
WU bit S1egRnmualf N eaia 2anasAes e n muaning
¥y 8255 bit tezifu 1 1due

D6,05 1ffun1sifon Mode IUMITHNIMABY Port A 398 3 Mode 1
8255 1dnd 2001y

D4 muaid Port A 1T input %§9 output Jaw
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output Port
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input Port
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D3 nwual port ¢ 1Ty input w§e.output aw
0 = output Port
1 = input Port

D2 fums 18 ModS~a#¥U Port B Ay
0 = Mode O
1 = Mode 1

D1 nmuAldt Port B 10U input u§o output au
0 = output
1 = input

DO MUY Port C @14 (PCO-PC3) BN input %59 output MY
0 = output
1 = input

HANMIINNIUIBY Port #7199 fdwsonmuald Mode 0 udne1ddiegy 4.2

CONTROL WORD

CONTROL WORD
100600000 Al—>Pr-PrA, 110000010 A l—> Pa-PK
¢ |~ pc,-Pc, C [—> pc,-pc,
D,~D, <—>| ¢ |—> PC_-PC_ D,-D, <—| ¢ |~ P -pc,
B |—> PB,-PB, B {<— PB,-PB,

CONTROL WORD ~ ——— CONTROL WORD
10000001 Al—> PA-PA, 10000011 Al—> PA,-PA,
_Cj=> PC,-FC, ¢|——> pc,-pc,
D,~D, <—> €| ¢<— PC,~PC, D,-D, ¢(—> ¢|¢<— Pc,-PC,
8|——> PB,-PB, B{¢<— PB,-PB,

CONTROL WORD . CONTROL WCRD
10001000 Al—>PA-PA, 10010000 A{<— PA,-PA,
¢|¢<— pc,-pPC, ¢|—> Pc,~PC,
D,-D, <—> ¢{—> PC,-PC, D,-D, ¢—> c|—> pc-pC,
8|—> PB,-PB, B|—> PB,-PB,
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CONTROL WORD CONTROL. WORD
10001001 A|l—> PA-PA, 10010001 Al¢—— PA,-PA,
C|<—PC,-PC, Cl—> PC,~-PC,
D,-D, <> Cl¢<— PC-PC, .. DD, <— Cj¢<— PC,-PC,
B|—> FB,-PB, B|—> PB_-PB,

CONTROL %ORD . CONTROL WORD
10001010 Al~—>PA-PA, 10010010 Al ¢—— PA_-PA,
cj<— pc-pPC, c|—> pC,-PC,
D,-D, <—>|  ¢]—> PG -PC, D,-D, <—> c|—> PC-PC,
B|¢<— PB,-PB, B|<— PB,-PB,

CONTROL. WORD CONTROL. WORD
10001011 Al=—> PA-PA, 10010011 A|¢— PA_-PA
! Cl¢<— PC,-PC, c|—> pc,-PC,
D,-D, ¢—> Cl¢<— PC-FC, D,-D, <—> Cl¢— PC,-PC,
B|¢<— PB,-PB,_ B|<-— PB,-PB,

a
st 4.2 v
.

CONTROL WORD  ——— CONTROL. WORD
10011000 Al<— PA-PA, 10011010 Aj<— PA-PA,
€|<—— PC,-PC, . cl¢—— PcC,-PC,
D,-D, <—> Cj—> PC-PC, D,-D, ¢—> C|—> PC,-PC,
{  B|—> PB-PB, B|<— PB_-PB,

l_ .

CONTROL WORD CONTROL WORD
10011001 Al<— PA-PA, 10011011 Al<— PA_-PA,
c|<— pc,-PC, Cj¢<— PC,-PC,
D,-p, <—>|  cl¢<— pc -PC, D,-D, <—> cl¢— pe-pe,
B|—> PB,-PR, Bi<— PB,-PB,
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Mode O 508 Port A iy output Port Bi 1y output Port C vty input

wer Port ¢ d191fu output fion1smmeuves s2s5 1 ET-BOARD 15114
code sianiuauitail

D7 D6 DS D4 D3 D2 DI DO

1 0 0 0 1 0 0 ©

SH 8H

35 valg d"l 1 A'
anuutsﬂﬁuwﬂwuaan1vw Port fIUANIUNTOUYOY ET-BOARD Port 5V

A 1 a & o a - o 4
ULSON Decode %Wl OCH Wlﬁﬂ’]ﬁaaﬂ Port qﬂ“’)U(POIt N 4) A9 O3H M4
LD A,88
OUT (03H),A

4 W Ry !
vlon 2 adeiliade 8255 fwnmihififeilisafiesmsisafiiunse udeyaoon
Port 1Auatduil Port A do LED Active # Logic 1 {01519 LED fin

& v & [
winsiaIsalsadededoyanentufe Port A 14iay
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o & 3. 74 4
AauUYNASeNoUlY 8255 o9 Control Code fiou

MODE #1147 %84 8255

MODE 0
v X o a4 o .
Wiy Port Wugruilufle nmuald port A,B uax ¢ ifiy input
%59 output
MODE 1
1fit Port input-output #fin1sms19deudygn(Hand shake) Ay

W Port € 1JufIM52948Y Port A @7 C A199LASI Port B 4ulfaa99
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iTuinnammlenorves  Port  aInufiany IORQ Htouonnisiadesening
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U 4.5 0198 G624 Ny G2B Aafly 10RQ LWBUENIMBINNTAANS Port
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Yoflaingiliorsnifun Port 1ved 00H fu 0sH exfinshadende
A & v a4 o : A o 2 & o o
Port HNISNNIMITUGE I AEItY tnsrzdranefiisnidoensiididlifue 3 1&uu 8

:'! Wa” A 148 1 l| a "
tHumdddiu duil 4 (Judutudadewtifianestsfiiautsssdaiame 3 1&uft
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150eul 9 fieuta 15dula w1
00 00 000 0 00 0 0 100 0
Port - 0 Port - 8

vinguazifudrsenine Port 00 iy 08H 3 bit wiviudeufuiay
A [ o 1 J
(s fumid i fufaifoaf  uddiaz  Decode 1ME1amzfidoenisdosidans

¥ o
Address "9 8 1&uy1 Decode ANgY 4.6
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o e

1hdofidfiid ilgai du fuafussn i ued Port 409 output igausndnifues

8 X 1 1 1 ] Y
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Decode 1 AUUAINNTOINN Port 14101 u0TIueluy
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U 1eRAusn Yo iU Port 1ve¥ 00-1F 9 ntudn A5 1udpu
A oA a Ny & 9 |4 a.y'. &
10 0 1ffu 1 fResuifeaiiy fefttauiaadidy o nenuaantufitidy 1 e
o ¥ 4 - < <
HUAANUUR - Y1 w59 output ¥ delufieziffu Port 20-3F fuie war port

3 v
8255 #iflez1dqailioq

d3UAUIUNIS PORT INPUT/OUTPUT

LUANTAIUYYIUNNS OUTPUT

1. Bus Address A0-A7 3gdem™umie output ﬂﬂUiﬁﬂﬂiﬂ?Uﬂw
WOQ%ﬁgédmmztﬁUJﬁu Bus Address 3x@nnonsHdiny Hardware &Y Decode
Port

2. 280 wddoyaiifosnis dvang Bus doya Do-D7 Yoyaszse
agﬁmﬂ input DO-D7 %94 Port

3. % I0RQ % Active Low iflousnin cpu Hownmsezfndeiy
Port uasﬁmmﬂmﬁazﬁqqagaundﬁaggumuounws

3. W WR 9% active Low wMfifiansiuduuvasdoyasonty
qunsdnmuuen uazeiniy wr feznduwn iy Logic 1 dnasy

LANISEUIIUMS INPUT

1. Bus Address A0-A7 @9@"WMiS Input Port MutdMIaIgy
W3 CPU I 1 AvIffu Bus Address 9w9nnensiaing Hardware d3% Decode
Port

2. ﬁayaaﬂﬂqUnsﬂﬂwuuan%guﬁsaagﬁ input %99 Port iflese
Ms&91U89 Data Bus %99 CPU 970 cPU fiazdudoyaain pata Bus fu

3. 97 IORQ 3¢ Active Low

4. 91 RD 9 Active Low W M#40ya31n Port 147¢ Data Bus

waz RD fendunnifu Logic 1 8n
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FWITOM MULTI PROCESSOR COMMUNICATION i'ﬂﬂwﬁ’z’wna\: CHIP ﬂ?stﬁuﬁ'\izﬂ -

§i 59 Esﬁggg .8 EEE
] I?THHHTHITH

U
;

1
4

As STOUT p- | Pobond Thrars

Oots Bum B2

)

X3 -t

==
-
b
R m - 131 He ocrutrEs:
K
K
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L%

11017 e

AO-A1S

BUSAK

BUSRQ

CAAD0 , CKAl

CTSU-CIs1

nChoO

DREQO-DRERQ1L

HALT

INTO

INT1 , INT2

I0RQ

ADDRESS BUS 7twiy RESET awiihi HIGH IMPEDANCE
BUS ACKNOWLEDGE iiumn OUTPUT ACTIVE LOW e
da1ia 280180 AAUAUIEONNTID BUS 1A BUSRA Wawas
™ BUS Beya BUS ADDRESS  uashyes CONTROL 179
tHuiihi HIGH IMPEDANCE

BUS REQUEST tihimn INPUT ACTIVE LOW  Zvaxilaanm
AP NMI Taaqsﬁnﬁva11aﬁau§mmﬁmﬁqnqnﬁ7§uganaa
MACHINE CYCLE

ASYNCHRONOUS CLOCK O war 1 tiusdpre CLOCK  wuy
2 Peme An awlfidum INPUT wia outpur AR
SERIAL CLOCK tiup1 CLOCK 2 Pemvmas CSI/0

\fhumn  OUTPUT Tasaeifuadwilemas  X°TAL win CLOCK
OUT 1w X’TAL 12 Miz 780180 3¢ RUN 1 6 Miz
CLEAR TO SEND O waz 1 tium INPUT ACTIVE Low
TunnTaamu HoPEM

DATA BUS iihat 2 iy

DATA CARRIER DETECT O iimn INPUT ACTIVE LoWw
A1 TunTRAaiY HODEM WB9 ASCI CHANEL 0

DMA REQUEST O Wa¥ 1 1iupn INPUT ACTIVE LOW \Hlu
nima DMA  wasnirTmnn 1§ B sanodinamis
Teiuld

ENABLE CLOCK tihmn OUTPUT ACTIVE HIGH 39 1HBed
nw1ﬁwqﬂuﬁnqﬂn1ﬂnﬂauanvzniﬁqnw1ﬁ14ﬁutﬁauﬁu BUS Uaz
13;?9udaﬁuqﬂn1&1uanga 68XX uay 8OXX .
(fun~ OUTPUT ACTIVE LoW sesnemitilafinénds HALT wia
SLP

MASXABLE INTERRUPT 0 (thinn INPUT ACTIVE Low Sonre:
ﬁnﬁﬁqsgnw11eqnqnﬁ1§uqﬂnaq§1§o

LPULREIT INTO uAlTEdLR MR YT RYAINIANANHY
yfum outePuT (HauaninindeResiaiy 1/0 wiaon T0F lu
64180
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(8 4

2l

5’ gl

d

RXAO0 , RXA1

MACHINE CYCLE 1 1ihinn OUTPUT ACTIVE LOW 4etnam
\ifa FETCH 0p-CODE wiaifhinn LIR 189 64180

NON MASKABLE INTERRUPT (i1 INPUT ACTIVE LOW 17
JarRauim1T INTERRUPT (s Ten bidunTmgaiaa
SOFTWARE

tf}ummﬂﬁwm‘rdm'ﬁagmwd MEMORY w38 I/0

tfhun A1 ADDRESS LoW (A0-a7) 'l REFRESH DYNAMIC
RAM win 11 REF mav 64180

REQUEST TO SEND Lihumn OUTPUT ACTIVE LOW  p-irly
Tﬂmn'mﬁmymduqﬁmﬁunau ASCI CANEL 0

RECEIVE DATA G uaxz 1 1ﬁum’:‘nﬁmyﬂm‘-nn SERIAL PORT
¥ay ASCI _,

CLOCK SERIAL RECEIVE DATA ifum¥ifonru SERIAL mae
csIo

STATUS 1iB1  OUTPUT ACTIVE HIGH Wusessnmntg

(3 S ) -~ — —
TNMUDEY CPU A8TINY M1 sy HALT @9RT919 -

ST [ HALT (1h] Operation
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
o 0] 6] HALT mode
1 0 1 SLEEP mode {including

SYSTEM STOP mode)

NOTE  X: Don't care
MC: Machine cycle
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TENDO-TEND1

TKAO , TXAL

WAIT

X’TAL

179 MULTIPLEX
A13/TOUT

CKAO/DREQO

CXA1/TENDO

RX3/C131

TRANSFER END O uav 1 ium1 OUTPUT ACTIVE LOW ¥
UFANENIINN DHA §w§aa\zu§3

TIMER OUT AN iNaiiadann PRT CHANEL 1

TRANSMIT DATA © d4a¥ 1 ifunidelius SERIAL mew Ascr
CLOCK SERIAL TRANSMIT DATA iumnds¥eua SERIAL mav
CSIO -

11 INPUT ACTIVE IOW Qggﬂﬂf']qgﬁﬂlln']ﬂ\’ﬁa\i CLOCK eﬂ%
2 129NN MACHINE iﬁmﬁunw-:a‘lﬁqﬂnm’zmauanﬁwm‘lﬁ
fufiun19memney CPU

¥ mFunaasiisua biiis 1/0 win MEMORY

1 Thann Wisaiy X7TAL

35Win9 RESET aziile A18 u@iniinnfifen SET BIT TOC1
Wi TOCO M TIMER CONTROL REGISTOR (TCR) fiasm
winnihe TouT

TWiNe RESET riarih cRAO uelia Dmi vl =11 M
DMA MODE REGISTOR (DMODE) gﬂ SET lﬁu 1 ?81{]1411'\
DREQO

7em179 RESET aztihimn cxa1  udfih BIT cxkaip Tu ascr
on SET ax1iunn TENDO

2wine RESET mifawifunn Rxs #1 BIT cTsiE T ascI
on SET szt CTS1
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R - AR S

INTERNAL I/C REGISIOR

Fulleaiu 64 1/0 ADDRESS

é’quam‘lu.gu -

Register Moenonic Fuldeuzs
Binary Hexsdecimal
ASCI Control Register A ChO - CNTLAO | XX000000 OGH

ASC1 Control Regiziar A Ch 1 CNTLAY XX000001 O1H
ASC! Control Register B Ch O CNTLBO XX000010 0o2H
ASC? Control Register 3 Ch 1 CNTLB? XX0000 11 0O3H
ASC} .ASCI Status Registar Ch O STATO XX000100 04H
ASCH Statue Register Ch 1 STAT? XX000101 O5H
ASCI Trenamit Data Register Ch O TORO XX000110 O6H
ASCl Transmit Data Register Ch 1 TDR1 XX000111 07H
ASCI Recetve Data Registar Ch O ROAO XX001000 osH
ASC! Recsive Data Register Ch 1 ROR1 XX001001 Q9H
csvo CSVO Control Begister CNTR XX00101G OAH
CSVO Transmit/Receive Dats Registor TROR XX0010113 oBH
Timer Dats Ragisier Ch CL TMOROL XX001100 OCH
Timer Data Register Ch OH TMOROH | XX001101 ODH
Reload Pegister Ch OL RLOROL XX001110 OtH
Relosd Register Ch OH RLDROH XX001111 OFH
Timer Control Register TCR XX010200 10H
Reserved XX010001% 11H

Timer S
XX010011 13H
Timaor Da'a Register Ch 1L TMDRIL XX010100 14H
Tiner Data Repister Ch 1H TMORIH XX010101 15H
Reload Register Ch 1L RLDRIL XX010110 16H
Reload Register Ch 1H RLDAIH XX2101 11 174
Free Running Counter FRC - XX011000 18H
Reservert XX011001 19H

Others 3 S
XX011111 1FH
DMA Source Address Register Ch OL SAROL XX100000° 20H
DMA Source Address Registsr Ch OH SAROH XX 100001 21
OMA Sour=e Address Register Ch 08 SAROB NX100010 24
DMA Destination Address Reglster Ch OL DAROL XX100011 .23H
DMA Destinetion Address Register Ch OH DAROH XX100100 24H
DMA Destination Address Reglsler Ch 08 DAROB XX100101 25H
DMA Byts Count Reglster Ch OL BCHOL XX100110 26H
DMA Byte Count Register Ch OH BCROH XX100111 274
DMA Memory Address Reglster CN 1L MARIL XX101000 28H
DMA DMA Memory Address Register Ch 1H MARTH XX101001 29H
DMA Memory Address Reghater Ch 1B MARIB XX101010 2AH
DMA VO Address Register Ch 1L IARIL XX101011 2BH
DMA VO Address Register Ch 1H ARTH XX101100 2CH
Reserved XX10110t 20H
DMA Byte Count Register-Ch 1L BCRIL XX101110 2EH
DMA Byte Count Register Ch 1H BCR1H X101t 2FH
DMA Status Register DSTAT XX 110000 30H
DMA Mode Register OMODE XX110001 31H
DMA/WAIT Control Register DONTL XX110010 32H
K Register Bnterrupt Vector Low Reghter) |1 XX110011 33H
NT INT/TRAP Control Register mc XX110100 34H
Reserved xXX110101 35H
Refresh Rafresh Conirol Register RCR -XXt10110 36H
Reserved xxX1iom 37H
MMU Common Bass Register C8R XX111000 38H
MMU MMU Bonk Base Register 88R XX111001 39H
MMU Common/Bank Arsa Register CBAR XX111010 3AH
Reserved XX111011 38H

{
vo XX111108 3QH
Operation Mode Control Register OMCRA XX111110 3EH
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L. 4

1 ] J v » -
M MAF 170 mawaeiiudnTusunty zso tn1nt1ﬁﬁagaﬁqaz§n11dq PORT 1Tl 170
ms'lu M T unsn & by dwnmuii o W lasnvsTumuntnina  map 1/0

ol Tasnn7 CONTROL BIT 4 REGISTOR 1/0 ICR ADDRESS 3FH  Fed@wodnaly
. Ao sy 258 Swmie -

i
BIT 7 6 6 a4 3 2 1 0
I0A7 | 1046 | IOSTP
uarnNT WnTusst el o- S
10AT 10A6 179 ADDRESS 1/0 '
0 0 0009 - 003FH
0 1 0040 - OOTFH
1 0 0080 - UOBFH
1 1 00CO - O0OFFH |
1y #own1781s 170 msTu WU 170 ADDRESS som vttt s Tumnsa 18
LD A, 80H

OUTO (3FH) , A

4 IOSTP : IOSTOP MODE BIT 6 tiu 1 +il 1/0 mahmgatnem il RESET BIT
a1
U3t 0
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W

OPERATION MODE

280180
CONTROL MODE OONTROL REGISTOR

dunsanmuantiinem Bionlen ea180 18 Tesnny SET  BIT
(OMCR I1/0 ADDRESS 3EH)

DT D5

L I—IBE (R/W)
MITE (W)

M1E (R/W)

M1E (M1 ENABLE)

MITE

I RESEr BIT tiaviih 1 1 OUIPUI‘ e
viu Low s FETCH oPcODE ua”lui}\n"lnﬂ‘ﬂ
AT RETT m89 280180 . wnnmvm 2 afa
1 dde . Feomliifie M tu 2 eiedas
SuanasenBiiie INTERRUPT 1 Houn 151505
i Limadads v‘i-mtmﬁ BIT MIE 3¢an SET
i 0 #w¥u zso180 ma‘ln i nnmmuﬂna
80 lafndade RETT el T DR AT

ERL 1 -
) |

¢

3 i § i i i

Ao—Ais (A1) X PC_ X PCHI iX__pc — Y(TpcrriX
. i EDH;  4DH ; EDH :  4DH!
Oo~D7 — ; : \F} ' :
AT pNE=1) _I ] l | '| |
T (me=0) ] : ] | 4
[ N b S e N e A
C D e LT

s L : : ™

(M1 TEMPORARY ENABLE)

Hfiun98a INTERFACE fiu 280 P10
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—— — VY L | a
10C vihs BIT 1§n1uqu TIMING pav IORQ Lav RD IMiwiau Z8C wia

64180

S — 4
fa TORQ war RD 3¢ ACTIVE Nuaumiaemas Ti1

- £
0 TIMING Artiumae 280 @8 3@ ACTIVE Nmavendusas T2 i

v -1
Tashn BIT uan SET e 1 TIMING 3zt ihunas 64180

) -1
umln BIT uiih

. N . x
TﬁTHqﬂnsﬁﬁuuﬁqunao 789 18§ Tsmi19 RESET BIT nwaziih 1

aegd =-

T T, Tw T3
¢ T 147 TN
T T ¥y 7
WA T ] ZAT
RD i DI\

4 o
tnalny  TIMING

Thgroae1 Dan luanaainnsidenns
27 i

T, T2 Tw LE]

N N oy I o W
S W\ i
WE il [
RD "__“h I

/0 Read Write Cycie When I0C=1

uénéﬂuaqu1551 780130 1287 lany

vddely 1 MACHINE CYCLE fiasnin z8o B 1 T STATE fa (178104 1 MACHINE

o
CYCLE t¥me 3 T STATE muh zso ‘I 4 T STATE
A Anaiuiy Z80 CPU 280180 FEelRamiSandn z80 Twin 25%

700 ) 4 L
i 1897 Tusen 1 280180 RUN
ue lusoe 188

780180 HudWNI0Fa CLOCK #Wnin 280 Tunnda 1 im SemBieu$2 lun e e

780180 Andmn

‘, L SR Te ' nol

A s W o WU p WY o U o S
w s € ‘ 1 -u-.‘\-»o- zI

. B W Y W e p W
A Tl '

T EIIIIITYT\SIIIIIIIIIIIEIIITID
- A ! II [
soeor " i ' L
o L
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g7Unfdsu oy T STATE pas Z80 fiu 280180

Op-code letch cycle | ,
B |

+—Qp-cods>
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ey

WAIT STATE GENERATOR

280180 ﬁwmﬁ'mmm#‘nﬁeﬁﬁemqﬁfﬁ MEMORY %38 I/0 teau liffuTeiag
anram fusidsiweraamYanTendne cpu ﬁuqﬂmrfmsuam‘im“%a fnpa WAIT T
730 ":fme:'a'aorlﬁqﬂmrfmmanﬁ\a?dpwfmﬂﬁaé 780160 Hedwngn W lmATui s WAIT
sTATE il i I cpu 1@ E e DA Baa

m7lunauaslf 4 BIT nas DMA/WAIT CONTROL REGISTOR
(DCNTL. I/0 ADDRESS 32H)

BIT 7 6 5. 4

MWI1 | MWIO | IWI1 | IWIO

BIT 7 , 6 MWI1 , MWIO (MEMORY WAIT INSERTION)

WMNITLMAN 0-3 WAIT STATE pavn1Ttiine MEMORY 1asn v usuniy

MWI1 | HWIC 37U WAIT STATE

[ e R« B ]
» O = O
W N = O

BIT 6 , .4 IWI1 , IWIO (I/0 WAIT INSERTTON)

ATMANTINN WAIT STATE Wiy I/0 Msuanain 1-6 Sean9i9

IWI1 | IWIO | I/0 nmsuan | INTO

[ TR o B o]
= O = O
& W N -
(o2 ) BEF S V]
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b 4

s _'J D

31977 WAIT STATE 189 I/0 8 nn+n MEMORY aéﬁiﬁ T STATE LWTIZmisL 109

- PR 4 Y -~ Y x [ = o <
1/0 Un® WAIT STATE LONLWNIU 1 DZURD Fotiui iy WAIT STATE {1 WhResaniim

agund  uavdw INTO Autuidsaiu mawifia INIO U@ vil WALT STATE ag 2 WAIT
- r y y
STATE agu7 uAvraM RESET BIT CONTROL WAIT STATE fi9 4 =ztiu 1 Hwome fe

ag‘lu MODE 189 MAX WAIT STATE
#amdn9ttu  137Waen T WAIT STATE TumnTiinfe MEMORY 2 WAIT STATE A
o N
Townm &l -
IN #1114 REGISTOR DMA/WAIT
FILL tawiz BIT 7 Uar 6 (nmi

INO A, (32H)
AND  OBFH
OUTO (32H) , A ; T IN u¥? AND Fiwi1¥41 REGISIOR 3

-

- ° -4 o - ¥ -~
UAVINIMUALNETINY DMA ANBUL T8N FILL

we

.o

-
iawir BIT NRzhiavn s WiunTy

QU WAIT STATE Und

1. 92 Vvt eycie + o YO reed cyche | YO rwhe cycle '1
. v 1 ) v v o 'y, [ Tw [ 1, Tw [
~ L_J""'L_:"\’_r“ : SIS S S S g W B W W
e > ) ) H
wd Il 0] M ‘.—IA':I. DC. — PO oo l[ VO sodrves
14 3 1] . t
oot fL - ooty —i :‘Hg; X rwmee T
L W g SO A 42 ety war y 7% -
W TR —h B AT Yy a4
o N S Vo e . © \_ / ;
! . il : :
- i / o . i A o
NOTE Ave—Acs lA1d = O for PO cychee
Flyers 223 Momery Reod/Wrelte Thning frithout wort statel Figurs 228 L3 Resd/Wilte Thoing
Lot MG} RT3 schnawiuiys o, ]“-.i;buﬂdn
l 'lmhmm“'
Th T I T Te T T T Tty Te Te Ty
)
N
nts S 0 G2 €1
MmN
Tz N/
Tosa. N/
w : —
w e—_— — —
om0y TS R D> —
i 14
— —/
" Tove wrst 801 s musamevealy insertad
L

Figore 27.7 IRTE Mode 1 Timing
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154

BAIT usz LOW POWER'MODE

38T 4 MODE nB
HALT MODE

SLEEP MODE

IOSTOP NODE

SYSTEM STOP MODE

Tasm @Ry 76H 38N CPU nqﬂﬁﬁﬁ’lﬁ\: URNITHINY
79MDaN CPU Femun@  n1Taanann HALT lag RESET
w32 INTERRUPT

-Jagn1Tmede SLP 39 CPU Wwwge CLOCK malu

"% ADDREss 1w HIGH , DpATA BUS  iilu

TRISTATE , DRAM REFRESH , INTERNAL DMAC naa

NeMANT0BNIIN  SLEEP MODE  |A8nnT RESET W38
INTERRUPT

IHvgan1mmiemuae CHIP ang'lufia ASCI , CSI/O uaw
PRI Tasm7 SET BIT 4 I/0 CONTROL REGISTOR
(ICR 1/0 ADDRESS 3FH) i 1  uwaraeBinewsnf
RESET. wia Whunmu i BIT T 1cR 11 o
1thin17790iunne IOSTOP iy SLEEP MODE Taanny
SET BIT W ICR ufwum¥asdds st el 10
ma bmganemaiaz  CPU nqaﬁwﬁutfmtf}un'r:U'waﬂ
wisrm 39l MODE B CPU ssunavusiiles 7.5 MA
TummindssiunTsudizua 35 MA (Hasvaanan
SYSTEM STOP MODE 1) la8A1% RESET w38 INTERRUPT
NNEUBN

HMEMORY MANAGEMENT UNIT (MMU)

¥1funans MEMORY 370 64 K (LOGICAL) tffu 1 MBYTE (PHYSICAL) ‘lam

SWEIEIM AR COMHMON AREA O ,
¥ MAP LOGICAL ‘lu REGISTOR I/0 CBAR (ADDRESS 3AH) Fw'lu REGISTOR ﬁqvnnumnf}u
2 fnda An 4 BIT 49 uax 4 BIT &1 Tan 4 BIT a‘\z'lﬂumn'mwunuaa COMMON AREA 1
UR 4 BIT m‘lﬂﬂ'xumud'm BANK AREA #uun17TUTuN Ty REGISTOR CBAR ifiaria
wap i 2 @ 4 ik

n19uLle 64 K BYTE LOGICAL <{Aa ADDRESS unan i duidaniy zso) i 3 dmlung ¥

BANK AREA uaz COMMON AREA 1 @8n 1 7A& lTunTy

ae7d -
k]
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RS A

1o

ey

AREA 1

BANK

AREA O

Al> BANK > AO

CBAR = D4H

3

Al = BANK > AO
CBAR = FFH

MAP YOGICAL 1R

4 BIT gq

D7 D6 D5 D4

4 BIT #n

D3 D2 D1 DO

" REGISTOR CBAR

FFFFH

DOOOH

COMMON AREA 1

OFFFH

4000H

BANK AREA

3FFFH

COMMON AREA O

0000

49

BANK

Al> BANK = A0 (OH)

CBAR = FO (R RESET tfhtthal
4

AREA ¢
1

Al = BANK = A0 (OH)
CBAR = 0O0H

g iunraTusunan REGISTOR CBAR
1 MaP 1oarcar 1ihs comvon AREA 0
H9UA  ADDRESS 0000-3FFFH , BANK
AREA S3us 4000H-CFFFH uav COMMON
AREA 1 #wud DOOO-FFFF filithaly
mwalu CBAR e 2 Tanta 1wy

ﬁmﬁmj«ﬁunm AREA 1 FwAp  oODH
fide AREA1 13uud DOOOH-FFFFH uae
ﬁmﬁavﬁastﬁm‘a‘zgusfnnm BANK AREA
%9 04H fAn Haan AREA 1 ihansly)
B9 40008 11 BANK TiwAaTeiih
AREA O fiulm



!\.q

aind Wunans CBAR SemUilununtu COMMON AREA e 2 uar BANK l8&ud
4 K BYTE sl oy 1ﬁaUL§R§0ﬂaQ CBAR = OFH fila  ARBA 1 Tid&us FOOO-FFFFH
&8 4 K pdredinu e uasgaﬁﬁﬁﬁetnqunnqvﬁﬂ HAP F9 4 EUuuuﬁuﬁﬁa COMMON 0
uaz BANK dwnioiswmisiindauiuld (frumbeidisn  uas COMMON AREA 1 AU BANK
ﬁﬁwuw1n7ﬂ1un1n1ﬁaé#1aﬁTﬁadﬁcadvsgqué 4 K BYTE wulUnavdau PHYSICAL ADDRESS
(1 MBYTE I8l lidauiiy REQISTBh 30 2 §2)  uAAM COMMON AREA 0 uRaswiil BASED
W39 MONITOR pRNTEuLiM DY
?ﬁﬂ%ﬂdﬂ?ﬂWl1?501ﬁ§ﬂaﬁﬂ11n818 MEMORY aanlthnnnin 64 K twinednnaine
Hn MEMORY ifundn 64 K it axdaeivduas LOGICAL Haa 1iaviasdenas 280
Big T nine MEMORY 1M1 . FeiunTinefie MEMORY SawmueSeiielfhidaunas LOGICAL
ﬁéﬁagaﬁgnn1sﬁﬁq?oqztﬁuﬁvunac PHYSICAL 1y Tudndeanathial
LD A, (BOOOH)
ﬁcQQﬁnﬁwﬁcﬁqsxﬁunﬂsﬁﬁﬁuéwuwﬁo 8000H (ﬁugﬁqudqu BANK AREA)UML31 SET PHYSICAL
AREA U5 10000H 3uﬁnuﬂuﬂawuiﬁﬂﬂfﬁwﬁnﬁqEﬁuuuﬁﬁagangnnf:ﬁwﬁ ADDRESS 10000H

TN

N17AA PHYSICAL ADDRESS

1) AenTem luauyae BANK WAz COMMON AREA 1 lastqunne REGISTOR I1/0
CBR Waz BBR 978 1000H wE A M 1§y LOGICAL ADDRESS masdau
fhi7 (BANK wJa COMMON AREA D)

2)  nInTeinfomatRasunale CPU tae  dianaTine ADDRESS TiTuaundm
fiaii 64 Kk famm LoGICAL Tiwmalu cBAR tuias -

REGISTOR CONTROL

o X d
CBAR : COMMON/BANK AREA REGISTOR (I/O ADDRESS 3AH) 'li‘nmawunna\:
LOGICAL ﬁlf}u COMMON AREA O , BANK ARFA uaz COMMON AREA 1

BIT 7 6 5 4 3 2 1 0

CA3 )] cCcA2 | CAl1 | CAO | BA3 | BAZ2|BA1] BAO

CA5~CAO i wua ADDRESS (Suifunse COMMON AREA 1
BA 3 -BAO tﬁuﬁqﬁﬁnuaja ADDRESS QQﬁﬁunauﬁuﬁ BANK AREA ﬁdaqwnjmt?u
funawy COMMON AREA 1
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CBR : COMMON BASE REGISTOR (I/O ADDRESS 38H) iih REGISIOR I/0 8
BIT tWplHA 17a PHYSICAL COMMON AREA 1

BER  : BANK BASE REGISTOR (I/O ADDRESS 39H) \¥A7iila PHYSICAL BANK
AREA

- v . » ] o

ABAN NvUA I MONITOR 1 OOOOH-TFFFH uar RAM 1Heun 10000H Tasd
2:'-1 < Y ceu ° -
WuT STACK T 18000H 3MMARavn™ua MAP 4 LOGICAL Thaﬁugn

VWi stack Milad 4 k uonthuihu pank AnniainA B BANK
War ARFA 1 tfM MAP LOGICAL Avmialfiihisi :-
FFFF
STACK
FOOO
EFFF | RaM
USER
8000
7FFF | MONITOR ’
000C -

' Ve S o
A Id Wy BBR uaw CBR STACK 7 18000 H (PHYSICAL) n LOGICAL lﬁu FO00 H

Fothueni iy cBR 15 18600
~ F00O
09000

e ] 0 - ¥ o a» 4 s )
AnnmIdadi d1lu cer qsgmﬁqn 1000 H  avilunenduiu pasine an Wity CBR
dw ° . v ¥ o ' <
ARBININITMITANARINGMGIE 1000 B Aav 18714 CBR = 09 H 874 RAMUSER (BANK) A

LiuLAnaiu 10000
~ 8000
08000

fEBR = o8 H

Foirn7 A0 Tandenaseias: i
CBAR = OF8H , BBR = 08 H uar CBR = 09 H
1Hodmnaniuae 18 cpAR Auiiiada ADDRESS dafinanee BANK (i
8000 + (BBR = (8) X 1000 H) = 10000 H
CBAR ﬁmﬁagq ADDRESS t3u¥unay AREA 1 15w
OF000 + (CBR = (9) X 1000 H) = 18G00 H
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177 leaTy

CBAR 4 BIT gﬁ
1111

CBAR 4 BIT sn
1000

FOOOH

8000H
TFFFH

0000H

LD A, OF8H

OUTO (CBAR) , A

ID A, 8

OUTO (BBR) , A

Lb A, 9

OUTO (CBR) , A

FFFFFH
STACK CBR = 9
- » 18000H
RAMUSER B3R = 8
» 10000H
OTFFFH
MONITOR |————M
00000H
LOGICAL

¥ t + -~
_ Getiut7p193znann i e LoalcaL dmannazgnia i

COMMON AREA 1
STACK

BANK AREA
USER PROGRAM

COMMON AREA O
MONITOR PROGRAM
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BANK

AQ

PHYSICAL



TooWammae AREA 1 uaz MONITOR asidaunas BANK Wionalflann s 1 MBYTE 3¢
1ﬁuﬂ11na1aﬁuﬁnaqn11130ﬁu7ﬂaqﬁtﬁaﬂnaq_STACK nsnaeinfudulmids DATA Ay
64K tu  1ilaL71mee LOGICAL 64K panifhs PAGE 1 Tu 1 MBYTE  uei¥aidaTunns¥aumdl
e BT BANK AREA WWLAST  1on 1mBaemlE RAM B9 32K 1fu e U Row
" MONITOR ag’?‘l 0000-7FFFH waz RAM t3uud 8000-FFFFH Faasiiuin ran Tudnitasiing
\fhi STACK Bamiiipiavam BANK san i PHYSICAL Fufae hizunanlif16me s2x il RaM
Fouwmie 18000-1FFFFE  amiaelilEud 24K wwamwaiT13neR 0F000 unuﬁﬁagaqsgn
-A7¥TAT 1F000H AavannTesin® OF00OH ummmidwna AREA 1 1flu LoaIcaL 197%eaa

i v]
uile MAP Lihudnsamnfineadell -

USER PROGRAM
(AREA 1).

SYSTEM
- (AREA 0)

CBAR = 80 H

Taosimua i AREA 1 1ihidu USER PROGRAM @7 SYSTEM tihivay COMMON AREA O  &<im
- v o Al 2 . 2 o
a9 1% AREA 1 13um 8000H Marl¥ RAM 180 32 K 1 8 SYSTEM naa AN
U x o W
AREA 0 Fuiihidm MONITOR udludniiznlinwualite 32 kK 8a  3n 7FFF  avlfiln
. ' . a -4 - -4

0000H Flu SYSTEM t77913aeld Ran 1514 ADDRESS davtiiatfhiifionone STACK fisemn
Wit 18 a1 i 188y

1) Wi RESET LOGICAL W4 CBAR 3¢QNATWMNMARIAAY OFOH

2) “Wiwna MAP ADDRESS 1Ay LOGICAL Aaull CBAR (3AH)

3) BBR Wa¥ CBR 13LﬁuﬁdﬁwnuaéwunﬁunBQﬁagaiun11150ﬁuq?q1uﬁuﬁ 1 MDYTE
(PHYSICAL ADDRESS) °

4) N17RAAN PHYSICAL ADDRESS #B  1A1 U BBR w33 CBR s 1000H
uNuan¥1a LOGICAL nauﬁuﬁﬁuq )
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» - b ’ - s L
naﬁ@mq ‘lum‘:’-mzlhmun'n SET MAP "3 4 asnw ma’n‘luaauau lﬁ’u Ay
RESET CBAR = FO %;ﬁuaqu .

FFFF
) AREA
1
FO00
J
BANK
0000
B17e1umaL 573 MONITOR T O-7FFFH RAM 7 8000-FFFFH szl STACK #‘FEOOH fin
0 "bifin171H1il CONTROL REGISTOR 12 MMU 9 3 ﬁdﬁ:snunagL1ﬁﬁﬁqﬁﬁqjﬁjﬁaé uei
tAat77llnani BBR = 10 H aayremreien b bda i, deavia
137 il Tuunayn  roarcaL B AREA o uetmawuan e wilfivae BANK AREA Thrfau
r - COMAREA 0 24 usiilaTuTunas BBR = 10 H w2 BANK AREA tasnansiih 100008 34

f 1 COMMON AREA 0 lLiisen Tiszanmine ity

l

| INTERRUPT

| §8asim 12 INTERRUPT wiviik 4 INTERRUPT mgwan  uar 8 INTERRUPT
l mely - Tasiadvaauddgeonunlimtios &6 TRAP (mew , (mmuan) N,
, iNTo , INT1 , INTZ , (anaw) TIMER O , TIMER 1 , DMA CHANEL O , DMA CHANEL 1
' CLOCK SERIAL , ASCI CHANEL O Uar ASCI CHANEL 1 ' '

‘ REGISTOR Uaz FLAG #lﬂquum-: INTERRUPT

INTERRUPT VECTCR LOW (IL) , INTERRUPT VECTOR HIGH (I) , INTERRUPT
TRAP CONTROL (ITC) us¥ FLAG IEF1 , IEF2 Tﬂﬂﬂ FLAG IEF1 3z lunn7 ENABLE

to- Y ')
INTERRUPT nng lufismuaani’iu TRAP
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INTERRUPT VECTOR LOW REGISIOR (IL I/0 ADDRESS 33H)
ity VECTOR TABLE BYTE &1 po9 INTERRUPT ansmuan INT1', INTZ uaw

INTERRUPT mg lunomiaani s * TRAP " as 3 BIT gemas IL #wTn wWn s ua

- B BIT wavazgn FIX @vgil :-

Interrupt Source Priority

o
~
o
o
o
[y
o
-~
o
(x4
o
~
o
o
o

INT »

Highest . 0 .

INT2

PRT channel O

FRT channel 1

DMA channel O

DMA channel 1

Csio

ASCI channel O

ASCI channet 1

.
.
=lojo|o|ojojojo|O
O|l=|—=|—-i=|Oo|O|O}O
Ol=|=|OjOo|al=]J0O]|]O
Q|—=|O|=~jOoj—=|O|=]O
O|0o|O{0|o|ojo|olo

Lowest . o .

* Pregrammable

~ ¥ 0 4 o o
fvinT7 INTERRUPT A lvsxiii MODE 2 Aavidnlu I wav IL wiaangunaim

18 INTERRUPT  ‘lunvfi INTO uqdsenauiiuifli ADDRESS nﬁ.ztﬁu’ﬁagamsmﬂm\lﬂ 1y

I=10H uaz IL = 40 H uaz'lu ADDRESS 1040H ﬁﬁ’aga O0H , 60H RIMA WU tia

- x - o) o ' &
(fiq INTERRUPT u  haenTylas WM TUsunsuma umie 6000H il as

INT/TRAP CONTROL REGISTOR (TTC ADDRESS 1/0 34H)

BIT 7T 6 6 A 3 2 1 0
TRAP | UFO 1te2 | 1TRL | ITEO
ITE2 , 1, 0 INTERRUPT ENABLE 2 , 1, 0 1§ ENABLE uat DISABLE

INTERRUPT nzuan ¥uihi 0 av DISABLE  usi BIT i
ar b Biife INTERRUPT Tufvitauninastndde BT G
INTO awaneify 280 awidldnal  udiiloifin RESET ITEO A
on SET e 1 TooEn i o Wsufvade BT wda DI

ag1atags  tiu 280 us ITEL uas ITE2 aziie 0
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TRAP

o=

af 1 iannenden i le zsoiso TRAP #1198 RESET
maliTiunaran s wabivwnan e 1 15 0 Esewdne
RESET 3wan CLEAR
UNDEFIND FEICH OBJECT (32 TRAP \fnsu UFO 4= lidnmaq
suwmisipalwidua iy stack ilavan TRAP a1aiia
TWan OPCODE 2 wis 3 BYTE UFO asfwdh pc W fla &1
1Al OPCODE 2 BYTE UFO axifhi 0 wawasi i pe
naesnFeiie hnaadei hilduae zso180 aNARAY 1 usn
UFO = 1 #1dTRa3ell OPOODE 3 BYTE uas PC WONAARY 2
sl uasAl PC ﬁqsgntﬁuT%Tu STACK tfu

2000 ED 99

2002 +— PC Fadaiialy X
132 CPU RUN uwwuﬁagaﬁéﬂuuﬁq 2000 fAsiie  INTERRUPT
TRAP Tt uasfﬁdaiﬁtﬁuﬁwﬁq 2 BYTE .uax PC Fosrdeia
hRa  ADDRESS 2002 ud FLAG UFO azaniBitihi o o
UM PC thi¥amn1Tamae 1 19w ADDRESS 2601 Foiina
éwuwﬁqﬁagaﬁaaﬁuxae
1ihuvilou NI B 1ﬁﬁ1uw1anqa151§atﬁﬂn1sﬁ151§qaa§u§e
1 a2l finas i Fedanedm SOFTYARE uarar=1din
e l¥Endaa BIT TRAP TN TTC wgn SET 1l 1 wae UFO
¢ SET wiall SET §unéﬁni1;ﬁuﬁw§q 2 ni8 3 BYTE uae
FLAG UFo smaehnidu pe TronRes  waeiful¥lu sTack
uinaelaely RUN 7 ADDRESS 0000 H

DYNANIC RAM REFRESH CONTROL

780180 ‘I ADDRESS A0-A7 @W¥y DYNAMIC RAM uwas¥d@un1aTUaunTutaan
=i
Tunv7 REFRESH  TaannsTuTunan RCR

REFRESH CONTROL RBEGISTOR (RCR ADDRESS I/0 36 H)

BIT

7

8 5 4 3 2 1 0

REFW - .o - - CYC1 | CYCO
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REFE : REFRESH ENABLE i3aif © %% DISABLE usfiifhu 1 <=
#nr REFRESH 78wine RESET asifu 1
REFW : REFRESH WAIT  iw 0 a¢'lit¥pyw REFRESH A 2 CLOCK
Bt 1 aeifiy REFRESH WAIT 18780 1 Tswdne  RESET A+
i 1
= o -
CYC1 , CYCO : CYCLE INTERVAL lHf-wust2417a1un15 REFRESH  tdunil
DYNAMIC RAM 9¢#iay  RFFRESH 128 A3%9 2 ms
(min 258 n%: nn1 4 ms) m’\saziz‘:uﬁryy'w REFRESH u@
o) v w ' o . -
sa¥e3avias bilaaad wTatmifiy 15.625 us 3 M@ITI A
} ¥ v L J - 4
I le e Tumnmafusnsaniiu coock 7 luseuy
Y
~ 1 Insertion Time interval
CYC1 | CYCO . :
interval ¢: 8 MHz 6 MHz 4 MHz 2.5 MHz
0 i ¢ 10 states | 1.25 us |, 1.66 us 2.5 us 4.0 us
0 1 20 states | 2.5 us 3.3 s 5.0 us 8.0 us
1 0 40 states | 5.0 us 6.8 us | 10.0 us 16.0 ps
1_ 1 80 states | 10.0 us 13.3 us 20.0 us 32.0 us
DMA CONTROLLER (DMAC)
Woasiu 2 cHANEL uiveiihnnTiiuanwmi$2lunns TRANFER faya TaznInTsin
Li¥awinuw cru TasdiaudmnTagan

MEMORY ADDRESS SPACE AR N1TARMUARWMIS SOURCE

I/0 ADDRESS SPACE

TRANSFER LENGTH

TEND

Uaz DESTINATION
Tlafl% e 1024 K BYTE

Somanlen ¥y 64 K BYTE 59 SOURCE  uas

DESTINATION
Wi couNTER Tuns TRANSFER 1&1fhu BLOCK 7ae
84 K BYTE

. vd o
gt INPUT sza7iimassmIanavnasionnn

4' -~ é ' o
vihisn ouTPUT \MauanfiugUnlnauanIMY DMA we

BLOCK ua’
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TRANSFER RATE 019 ’IRANSFERusiaza’f\ﬂslﬁaan 6 CLOCK ua® WAIT STATE

- ) < o
dwsaitan il oma 18 dw¥u vEMorY wia 10 3
° o o
mmuﬂ”m‘wuu SYSTEM CLOCK (,9') = 6 MHz RATINT
TRANSFER 3vgafiv 1 M BYTE W 1 Wwd (Ll WAIT sTATE)

ATWAWITOTBIARY CHANEL

E CHANEL O
!
[

§74170 TRANSFER MEMORY +— MEMORY » MEMORY ¢ 1/0 ,
MEMORY > MEMORY I/0 MAP Wazdu176 1M ADDRESS  ‘lu
1T TRANSFER (i , an wIalHAeRls N7 TRANSFER ss
Virthay cvele steAL  (plimisamithidae 88 i
TRANSFER @7U 1 WiD 2 BYTE fiazAu BUS Wi P, sumund
w¥pufia TRANSFER Hauasia fragrAiaduiuluname BLOCK
Tﬂiwu?uqﬂnwﬁﬁﬁwqwuﬂ1 uar BURST (TRANSFER wminmatiiae
#3 ™Ay BLOCK Jeavdu Bus U up

3¢ |1y MEMORY 4+ 1/0 Tas MEMORY ADDRESS \iuwisaaly
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extend instruction to condition

Symbolic No.,of No.of M| No.of T
Hnemonic Operation S Z H P/YL N €l Byte [Hachipe | State
SLPp Slaep il . s luls 2 2 []
MY lwkemaatrsuor |, e lelal 2 13 17
INO g,(m) | (CGOmI-»gr M4 R Plm, 2 4 12
9=110:only the
flags will
change.
m-—>A0~A7
00->AB~ALS -
OUTO <md, e | or—><00m) 2 g 13
M —>A80~A7 L ] | B § ] I HS |
00->A8~A1S
5 6
OTIN CHLY—>¢00CY |} {4t |4 P (AN 2 6 14
HL+1-HL
C+L->C
B-1-*B
¢ ~>A0~A7
00->A8~A15
6 .
OTIMR CHL) —»(00C) S R s |4 R 2 8 16 CLf §=0)
HL+1-»KL 14 Cif B=0)
C+i+¢
B-1->8
Repeat Q@ until
C—>R0~ A7
00-3AB~ALS
5 3
OTDH CHLY—>c09Cy  [A14] 14 Pt 2 3 14
HL~L—2HL
C-1>¢
g-1—>8
C—>a0~A7
00-»A3~A1S
é
OTDMR CHL)Y=%006) R| S R S | R 2 8 16 Cif 8=0)
HL~1->HL 14 ¢if 8=0)
¢-1»¢
B-1->8
Repeat Q until
C—> AO~A7
00->Ae~A1S
ISTIO m ¢00C)um Ly [ P|RR 3 4 12
C—>A0~A?
00>AB~ALS
TST 5 Arigr 414 S P{RlR 2 3 7
TST CHLD | ArEcHL) MeE s PRl R 2 4 10
TST m Araem ALA S P ! Rl R s 3 9
9 = reg ABCDEHL flag S
' A z=1:8-1=0
wu = BC,DE,HL,SP ¢ not effact 2=G:B~1=0
m = Aaka R kit /I\ : pfftert 6
S ¢ eet to !l T N=1:MSB of data=l
N=0:MSB of dataz0
R ! reset to O
Pt paritu
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[elelalelelelelelelelo o]
DL TVLODOBI St 2 o ok b ek pd pmd [ S O QO O O OO

~ -y

QOO0
[SSLIRIIRTRY JETINTIN TN}

s hAkAAARKRARARKRKXAKRARKNR AKX

:DEMO SOFT-WARE 280180 *

P AKRRAAARRAKRAARARKRRARAA KK AKX

ROM monitor program 00000-07FFFH
RAM for use 18000,1EFFFH
RAM stack for user&system 1FQ00-1FFFFH

example flzsh LED at 8255 port CCO82H

and_ receive the key board OF (serial port IBM PC)
to 7280180 ASCI chanel 1 interrupt and send charecter
from keyboard to display (ehco).

Semene me

Nevwenmgwe

; timer reload chanel 0 interrup every 100 us for flash LED

; main program is sleep mode
.ORG 0

:xxx REGTER 1/0 780180 ***

" .EQU TDR1,7 ;ASCI CHANEL1 TX
.EQU RDR1,9 ;RX
20U STATi 5 :STATUS

.EQU CNTLA1,1  :DATA FORMAT
.EQU CNTLB1,3  ‘BAUD RATE

-EQU TMDROL,0CH ;TIMERO BYTE LOW_
U TMDRCH,ODH ;TIMERO BYTE HIGH

.EQU RLDROL,OEH  ;RELOAD BYTE LOW
U RLDROH,OFH ;RELOAD BYTE HIGH
U TCR,10H ;TIMER CONTROL

.BQU IL,33H : VECTOR LOW
.2QU OMCR,3EH ;OPERATION CONTROL

.EQU CBAR,3AH ;SET LOGICAL

-EQU BBR, 39H :BANK BASE

.EQU CBR,38H :COMMON AKEA 1

.EQU STACK,OFFOOH .
.EQU VECLOW,803 :VECTOR LOW

-EQU LF,OAH :LINE FEED

.EQU CR.ODH {CARRIER

.EQU BEL,7 {BELL

-EQU TIMEL,O ;TIKER 100 MS

.ECU TIMEH,78H :

.EQU PCTRL,0C083H  ;PORT CONTROL 8255
.EQU PDATA,0C082H :PORT C OF 8255

é**********x*xx*x*x*x***
; POWER UP DELAY *

;*****k*******t*k******k

OO0 ~J N U L DN OO OO ~J NI LI BN = QWO OO I VU (DI O

QOO0 OOOLOOODOODOOOOOOON
elolelolalololvlalolelolalelalololsiclolslolelele]

000060

QO
OO
(!

[olelolelelelelele]
QOO OOOO
SOOCOOOOD
[elelelolololololelel o]
~ I =I-Q-J-J NN
Ohd (I O W o~

LR COMODOOXDVOOOOOOOOOOTOm™
QIR NNOOOO OB NWIIHOOOOOON

HPOOOOOHHOO

STAKT: XOR A ; POYER UP
STARTI : NOP
DEC A
JR NZ,START1
JP INIT
' .ORG VECLOW
;%%% PRIORITY INTERRUPT ***
fnr1: .DRN EMPTY ;EMPTY FOR NOT USE IN PROGRAM
INT2: .DRY EMPTY
PRTO+ .DRW PRTINT :TIMER INT CHANELO
PRT1: -DR¥ EMPTY
DMAQ: -DRY EMPTY
DHAL" -DRY EMPTY
CSI0: .DR¥ EMPTY
ASCIO: .DRW EMPTY
ASCI1: .DRW TRXMIT :ASCI CHANEL 1 INT
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000076 0092 :
000077 0092 ED76 EMPTY: SLP ; DUMY

[elelelelelelelclelolelele/sle]leolelolololelol ol elele)

000079 0094 :k***k**********t****k*k

000080 0094 ; INITIAL PARAMETER *

000081 0094 '*x******xx*********x***

000082 0094 ‘

000083 0094 3E00 INIT: LD A0 ;for 7280180

000084 0096 ED393E QUTO (OMCR) .A .

000085 0099 3IEF8 LD A,OF8H ;logical address
000086 009B ED393A QUTO (CBARJ,A

000087 009E 3%¥10 . LD A l0H

000088 0Q0A0 ED3939 ouTo zBBR),A ;psysical bank 18000H
888838 88%2 ED3938 OUTG (CBR) ,A ;psyical common areal 1FOOOH
000091 00A6 3100FF LD  SP,STACK ;load stack for call program
000092 0029 3E80 "= LD A,YECLOW ,set low vector
000093 00AB ED3933 OUTO (IL),A

000094 O00AE CDDEOO CALL ASCSET ;set serial port 1
000095 00B1 CDEEOQO CALL SETPRT ;set timer chanel 0
000096 00B4 213601 LD HL,TABLE . .
000097 00B7 CDC800 CALL PRINT ;display title

000098 00BA :
000099 00BA -0183C0 LD BC,PCTRL :set 8255 . A,B,C (output)
000100 00BD 3E80 LD A,80H

000101 OOBF ED79 .. OUT (C).A

00102 00C1 2E00 LD L,0 ;data LED flash

00103 00C3 FB EI ;enabel INT

00104 00C4 :

00105 00C4 ’**x***t*****x***x******

00106 00C4 : MAIN PROGRAM - %

00107 00C4 '**********************k

00108 00C4 :

00109 Q0C4 ED76 MAIN: SLP ;sleep

00110 00C6 18FC JR MAIN

00111 00C8 ;

00112 00C8 ;*%% PRTNT TO CONSOLE *#**

00112 00C8 y o > >

00112 00C8 7TE PRINT: LD &, (HL) ;load charecter

00115° 00C9 CDD300 PRINTO: CALL CONOUT ;send to display
00116 00CC 23 INC HL

00117 00CD 7E LD A, (HL)

00118 0O0CE FEOO Cp 0

00119 00DO 20F7 JR NZ ,PRINTO send data ?

00120 20D2 C9 RET ;yes

00121 00OD3 :

00122 90D3 ,*** SEND 1 CHARECTER TO CONSOLE **x*

00123 00D3 -

00124 00D3 ED1805 CONOUT: INO E, (STAT1) ;check flag send
00125 00D6 CB4B BIT 1 E

00126 00D8 28F9 JR CONOUT ;£lag TDRE ASCI1 =1 ?
00127 00DA ED3907 ouUTO (TDRl ,yes, send to display
000128 00DD C9 RET
000129 Q0DE :
000130 QODE ,*** SET ASCI CHANEL! TX,RX,8,N,1,9600 AT X' TAL 12.488 *#**
000131 00DE H
000132 OODE 3E64 ASCSET: LD A,64H
000133 00EQO ED3901 0uTo (CNTLAl) A RX,8BIT,1 STO
0001334 Q0E3 3E02 LD A,2 6 BAUD AT X'TAL 12.488
000135 00E5 ED3903 OUTO (éNTLBl) A
000136 00E8 3E08 :RIE enable to keyboard
000137 GOEA ED3905 OUTO (STATl) A
000138 QOED C9 RET
sectss o :

i 10 ; *** CET TLIMER COUNTER CHANEL AAK

00013? 00EE : EL 0
000142 OOEE 3EQQ SETPRT:
000143 QOF0 ED390C UTO gfhuROL;,A ;TIMER byte low
000144 OOF3 ED390E OUTO RLDROL) ,A ;RELOAD byte low
000145 00F6 3E78 A, TIMEH
000146 OOF8 ED390D OLTO gTMDROH; A ;TIMER byte high
000147 O0FB ED390F OUTO RLDROH) ,A ,RELOAD yte high
000148 OOFE 3E11 Al

000149 €100 ED3910 OUTO (TCR) A ;enable timer flag INT&
000150 0103 C9 RET
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v

elolelelelelololelolololelololollololelelololeleleolelolelelelolelol ]

QO
OO
QO

—

o
>
COOCOOOOO0OOO0OOOIOOOOOOCOOTOONOSOOOD
Tt b 1 1A b b b o o ot o b b o o b o e b b b ot b o s b o e o b o b
L0 00 ~I N U LB = O A0 00 ~J 0N Uik LI BN b D 00 = OV (3 B4 €O L0 €0 <3 0N Db LI DO

[elelolololelololeleloleololololeoleloleleclolalelelololeleleleleleleloleolelelolelel
b o b ot o b e el o e e o o o o b o o o b b o o o e ik b o Yk e o o ok b fod it
5 1B G Lad (o (0 Lo LW L Lo BB BI B DO DI BID b= bt b b b e e b fd ok ek e = 0 O O O O O D

000 0300 LU 00 00 00 000 ~J ~J ~J ) ~J I ~I-J~J A NN AN NN NN N N IINTI TN
QAF NN B LN OO WONRN TITITID QOO OV N O OO AR

00¢190

0104
0104

ot
[en]
[f=3

W'

i*Ax ASCI INTERRUPT EHCO TO CONSOLE ***

F3 TRXMIT:

F3 PRTINT:

ED3810 PRTINT1:
CB77
28F9

DI AF ;disable interrupt
INO A, (RDR1) ;clear RDRF & read keyboard
CONOUT ;EHCO

CP CR icheck enter
LD A,LF iline feed
CALL Z,CONOUT ;g,out line feed
LD A,BEL ;bell
CALL CONOUT
POF AF
El ;enable
RETI
;*** TIMER CHANEL1 INTERRUPT 100 ms #**x
DI
PUSH AF ;save reg
PUSH 3C
INO A, (TCR) ;TIF flag enable ?
BIT 6,A
JR  Z,PRTINT1
INO A, (TMDROL) ;yes,clear TIFO

ED380C

0182C0
ED69

62

LD  BC,PDATA
ouT ﬁCf.L :OUT DATA

LD L
CPL ;toggle data flash LED

D LA

POP BC . ;srestroe reg
POP AF .

EI
RETI
.DB  "DEMO CONTROL Z80180",CR,LF,0

.END




CP—180 CONTROL PACK




AnaLHaNAamE  CP-180

o
f
[

== I K

U Loy
[
]

Doy
i

P SeLKET LY

e o EXTEND TERMINAL
| o B : o
7T cx !
Q -
up SoCtET U1 ¥ O []I:ﬂ o

s

~[JOG0 1]

Ly
T~
B ? SOCKEY v 7 ‘"Duuﬂ
Qﬁ
s . e
Dn . \\,Fum)
p 2255 (u2) P 8253(a i
L J i i | O O (O ( 1) . -
[ A ; '/ A =/l ]
ETT CO., LTD.

Py -
3@n SCREEN ®@aii  BOARD

1) 1/0 COUNECTOR 1 uaz 2 &paifhs 34P
Wazh SCREEN |4 PRINT CONNECTOR I/0 1,2 avaaiiti

i

40 1

24

20

—

i8

2) LED
PC72

789 8255 AsEFUTUAIMLThRSvae

war PCT2 11w PCT1
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?; SCREEN PC71

v




7

Fanvusiu  POARD
SOCKET 1 ¥y RoM wia EPROM 27256 adnai@mn
<
SOCKET 2 ¥y RAM 6264 (8K) w3a 62256 (32K) laanTidan
JUMPER  (JP5)
62256 6264
RAM
256/64 (] O OJ O
SOCKET 3 dwrald ic liwagiuad TeannT SET DIP sw 4 P
a7l
-
1R | oN 4y | oN Sl on (BT oN i CIM | oN
2l IR 2 ] 2 I 2l o] C 2 B
I ] 3 AR 3 3 W] 3 )
4 BN ] 4 (K 4 W) 4 KR ] 4 ]
27256 62256 6264 2764 27128
JP SP a;‘i‘ln’a'ﬁu Q5 Waz LED PC72 T lHsafiusiTue
"= M - el 3
JP RES Indfy SWITCH RESET {MIUMB SWITCH RESET 3au
JP PAGE (JP 3) ln® DIP SW 4 PIN WamSuiaen PAGE a4
PORT dn'ifaglu DECODE wwu 256 PoRT wia 64 K
PORT Tﬂﬂﬁgmxuuﬁx:ﬁ .
- 0
PAGE g FAGE - g
. -
8255 v 2 #7914 BOARD R=514n 8255 TN 2 #7114 POARD 3¥514n
OCOXXH

XCH - XFH

5 1 Yoo X (X9 ~d ¥ ~y
e X 1mao§uagn1:r1111§ar1 JUMFER PORT 3na3awiiv

oo g JiT 2
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L g

JP PORT P & l§i3an NOMBER PORT Tagamnniden ligeq
\iauden pack fhe ocox itaian PAGE 1ihs xcH - xFH
8265 cU2) 8255 (U2)
~A —~—
gcoscH____ I [J1 O O eH__ 1] OIJ O3
ocosoh_____ | O 3 sen___ [0 OO 3
ocoroi_____ 1] OO O oacH 1 (O O 4
ocoBoH_____ I [J] OO O . eell ___ I 7 OO O
occcoH____ |[C] O O occh 13 OO O
coocH____ (0 OO O ocol 1] 3 O
ccoEOH____ |1 OO O3 e 1] OO O
ocoFoH___ |3 1 O v 10 O O
— ~—~———
8255 (UL) 8255 (UL)

3 & - X ° P

39 BOARD &1153nniau ngnmmmtﬁu 0CO30H 1aY 8255 (U1) WAy 0CO90H
¥89 8255 (2)  Fviihimaw PRINTER PORT &1a %’xn?lﬁ"d'urnntﬂiz'awnjm\w ustiia
Iy SOFT WARE DEBUG Hasfwuaniui '

8255 (U2

k

PRGE
PORT

0 0=
(H1 O

0ooooan
gooood
googod

8255 (U1>
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SERIAL 1 L‘ﬁu CONNECTOR SERIAL PORT ASCI CHANEL 1 TG\SJYJ"I
ﬁquﬂmstﬁuﬁqzﬂ -

¥y
RYAL |
TXAL
co__ |

oo

SERIAL 0 ({4 CONNECTOR SERIAL PORT maw ASCI CHANEL O
waciatAan 18911 fufadavas cLock SErIAL 170 1§
-
Taan17 SET JUMPER T ASCI/CSIO

nooo

JP ASCI/CSIO (JP1) ¥ mTuiRanin@avn1T\fd  SERIAL PORT
CHANEL 0 w98 CTL.OCK SERIAL I/0  la® SET AP
wazi 301y os1/0  Hawih JUMPER CTSI/RXS ‘W JP

MODEM 3an&as

RSCIO0___|

0+

JREE

JP MODEM Jp2) ¥ wTu Renanasninindanoe MopEM WY

wia bidwIn196a  SERIAL PORT 1 o9 Tuntostaryu
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L. A

Specification

CPU

Memory

Port

Printer Port
Serial Port
Clock Rate
Power supply

Connector

LED

PCB Size

7280180
27256 Rom (32 Kbyte at 00000QH)

6264/62256 (8 Kbyte on board,exga%d 32 kgy%ﬁ) &3ga§k
et expan ax

27256/27128/2764/6264/62256 Soc
8255 I/0 Port 48 Bit
1 Port

2 Chanel RS 232 & 1 Chanel can select clock serial I/O

6.144 Mhz

Comsumption 5V DC & Terminal 5V DC
Main Input 9-12 V DC

1 40-Pin Expansion Header-Strip (Z80 Pin)

1 20-Pin Extend (780180 Pin) Header-Strip
for (Modem,DMA,6 Expand memorg 1Mbyte)

2 34-Pin Peripheral Header-Strip (8255 Port)
1 24-Pin Seclect Decode port

1 6-Pin Select Page of Port

1 6-Pin Select Modem control

1 2-Pin for battery back up ‘
1 2-Pin Clock Select for connector old Z80.-system
1 2-Pin Jumper S¥ reset

1 2-Pin Speaker

Power Red LED
PC7 Port 8255*2 Orange LED
Halt Green LED

13 *# 17.5 cm

P DO R
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INAZL3EATY CONNECTOR

280 CPU CONNECTOR

Atl 1 [O Of 40

Al 2 |0 Of 39

Ai3 3 |0 O} 38

Ald 4 |O O 37

AIS S |0 O] 36

©@ 6 {0 O] 35

D4 7 [0 O] 34

D3 8 |0 O] 33

' DS 9 |0 O} 32
Dé 1e]0 O} 31

vce 110 O] 30

D2 12 |0 O 29

D7 1310 Of 28

DO 14]0 O %

D1 15|00 O| p6

INT 6|0 O )

RAT 170 O 24

HACT 18 |0 O] 23

; ArRea 19 |O O] 22
TorG, 20 |O_O] 21

3
. PRINTER

pca o, . 120

PEC 2| : |19

PBL 3 , . 18

Pe2 4l . |17

FEZ S . . |18

PB4 6 . = 1S

FES 7 « 14

FEE 8 « . 13

PB? 9 . 12

. INT2 10 . « 1

[~

l

O>PLI>rerrrr>
©—=MNW-HUINJWWO

32

m| 2
,,clm
wl|lv
- m
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353

GND

FCo
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RXARO
CKAO
creo
DREQQ
OREGL
+SY

I/0 CONNECTOR

1 L]
2
L 4
3 L]
4 3
s
& }
7 | ]
8 L
E | ]
10 .
11 .
12 S
13 .
14 =
15 .
16 3
17 ;
ooondis
EXTEND
s :
2
L) [
3 3
4
1 1
51 Q ¢
& .
-~ .
s E
B 1
10 .

.34

33
32
31

20
19
18
17
1e
1%
14
13

11

PAl
PA3
PAS
PA?7
PB1
PB3
Fes
P87
FCL
PC3
PCS
PC7?
Tout

:
INTL
RES

Ale
Ri7
A18
aL?
TXRO
RTSQ
DCho
TENDO
TENDL
GND



UNN

CP—180 DEBUGGER



Hanwneane a7 e

o o ] 4 3 Y
ﬂﬁTﬂﬂﬂﬂ?ﬁﬂ?zwquﬂﬁﬁ KEYBOARD nastaiay PC Taauﬂazﬂwﬁqwsﬁaq KEY qﬁ

‘ . o '
gniBeR NN U wasddeinatisgnnTviniiiana ENTER
-« - d - L)
El¥aunaa 1 Ensada1 Srudada b lRaufaenaa
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tansm 10 hafamae FUNCTION fhiasuanlin KEY fesvilionnuudaeli

NIl

1un1§ﬂau51541ﬁgn3ﬂuuulﬂ?aeqzuaaqﬁwiﬁ " SYNTAX ERRGR "

< Y v U : ‘ 4
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udaviany HinT
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OFFFFH

JEOCOH

J8000H

JOGO0H

9) RAM 1 BOARD 7l luifuiaiavasii 8 K BYTE wann781e RAM 1
DEBUG 180 Aw4iupny mine 32 KBYTE @p 1o9USER G9us 08000H-OEFFFH was
OFO00H-OFFFFH 3zt hifi iy war diaadiaumas TINIPAGE soufiv Tudqumas STACK
#9 USER uaz SYSTEM §18 &eims ax;ﬁanﬂﬁﬁuﬁauﬁuﬁu Toes 4 KBYTE wienaa
RAM 8 KBYTE Aadiuwie ADDRESS 0SOOCH-USFFFH At ihitgui@aaiuduwmie
OFOOOH-OFFFFH #1109 (ApTifi PARAMETER uaz STACK) s (ilald RaM 8 K
Saareiednagg uatrar e Taanaientei 32 K itwualy Wl 32K
aan ffu 8 K 4 PAGE fireldiihu
08000H-09FFtH (PAGE 1)
OACGOH-OBFFFH (PAGE 2)

OCOOOH-ODFFFH (PAGE 3)
OEOOOH-OFFFFH (PAGE 4)
tursasii 1103sEei i1l 4 pace 1ald RAM 1w BOARD 8K 1winwiie
(7 Beiiayat iy MAunnaTuin ram Arem inFn Ty Tawmisi 3 Humas
fatasen (e 2997iden RaM Ul wnnindh RN Seide LilaL 79 PAGE
4 Faemn g umisiianeaseiing1e 157 32 K vee DEBUG a3 n1IuLen

32 K MaP
‘ PAGEL PAGE2 PAGE3 PAGE4
OSFFFH OBFFFH ODFFFH OFFFFH
STACK STACK - STACK STACK STACK
09000H 0BOOOH ' ODOOOH 0F000H
USER RAM USER RAM USER RAM USER RAM USER RAK
08000H OROOCH 0CO00H OE00OH
8K : 8K 8K 8K
HONITOR
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tat5ul¥ DEBUGGER

° 5 <
1. 4" EPROM DEBUGGER 30Lﬁuﬁu1ﬂ 32K n ADDRESS OOCOQOH. -
a X o
2. U1 RaM ?qqztﬁu QK (6264) WIn 32K (82256) N ADDRESS 18000H
Q < L) - 1) 4
3. uwaﬁatﬁaumanu SERIAL PORT Tas@an CONNECTOR 4 P mav ASCI CHANEL 1

14 BOARD 37y SERIAL PORT 18w IBM PC %Q?slﬁﬁlﬂ%ﬂi XT wia AT

=4 § [ e
Ald TazanaiBaudaasiinwiadiegy

comECTOR 4P

B
remae

-
—

=

e

l 4o

I T

I

X

=]

PE3LS 92

i

10010

LonwECTOR DBTS

4. 3 niAmitudy SOFT WARE PROCOM 1d 14 DISK DRIVE ufai3an 2180 fizzia
éﬂﬂ?ﬁﬂﬂﬂuﬁaﬂ procoM  1a ¥ fhugBanai BOARD Z80180 T DISPLAY 4

ﬁﬁaﬂawuﬁogu A»Z180

Intuitive Communlcatlons

» PROCOMM PLUS - Version 1.1B «
Copyright (C) 1987, 1988 DATASTORM TECHNOLOGIES, INC.
A1l Rights Reserved
UNAUTHORIZED DUPLICATION PROHIBITED

PRESS ANY KEY TO ENTER TERMINAL MODE
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] ol ' [ d‘l
‘I'lﬂ'swlsfjﬂﬂiﬁ?']ﬂﬁuaﬁl\lﬁﬂ\!?ﬂ?ﬁﬂﬂﬂﬂﬂ"l%ﬂﬁ\!']\llﬁﬂﬂL‘.‘JD KEY ALT Z ’RSUﬁu

HELP MENU ﬁqgu -

PROCOMM PLUS Ready!

PROCOMM PLUS COMMAND MENTU
COMMUNICATIONS SET UP =]
— _—— BEFORE AFTE !
Dialing Directory Alt-D Hang Up ......... Alt-H || Setup Facility .. Alt-$
Exit ....... 00 Alt-X ¢ Line/Port Setup . Alt-P
DURING Translate Table . Alt-¥
Scrlpt Files ... Alt-F5 Send Files ....... PgUp Key Mapping .... Alt-F8
gboard Macros . Alt-M Receive Files PgDn
isplay -...... Alt-F6 Log File On/Off "Al1t=F1 [k—= OTHER FUNCTIONS ==={
Clear Screen . Alt-C Log File Pause . Alt-F2
Break Key ....... Alt-B Screen Snapshot . Alt-G | File Directory .. Alt-F
Elapsed Time . Alt-T Printer On/0ff .. Alt-L } Change Directory Alt-F7
————— QTHER View a File e Alt-V
Chat Mode ....... Alt-0 Record Mode ..... Alt-R § Editor ......s... Alt—A
Host Mode ....... Alt—g Duplex To%gle ... Alt-E | DOS Gatewa¥ Alt-F4
Auto Answer ..... Blt-Y CR-CR/LF Toggle Alt-F3 [ Program Inio Alt-I
User Hot Key 1 .. Alt-J Kermit Server Cmd Alt-K [ Menu Line Key .......
User Hot Key 2 .. Alt-U Screen Pause . Alt-N

Press Alt-Z for extended help

N1769 BAUD RATE ¥ ALT P uavilaiapnuii@iaeniT SAVE  JadnenrtilE
{ag DISK PROCOMM 3§ DEFLUAT Lift 9600

N7 LOAD Haya3tn PC lufiv BOARD 280180 ‘Y PAGE up

ALT S

N7 LOAD Haya37n BOARD 780180 ¥ PAGE POWN

AnTaanan PROCOMM  uasiiaiiwn w1y " mxIT * W ALT Fa
M7 VIEW g Waunm 1§ ALT v

nnqtﬁmuﬁﬂqatdatﬁuﬁaga ALT F1

N1711Res PATH nav SUB DIRECTORY ALT F7

N13 CLEAR wiin3a ALT C

n17tda , 1@ PRINTER Lﬁaﬁwéoﬁaguuqa DISPLAY mang PRINTER ALT L WAz
_ .

88T L BEADNVANERE §

COMPUTER. 713 !

lmuaﬁuﬂvnnﬁiﬁawnéﬁanaq PROCOMM  snu¥unnamivae
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1iin 1 uaa Wl BOARD SOFT WARE i DEBUG 3@fin AUTO BAUD RATE <3l
BAUD CENTER 7 9600 BAUD  §m PC & BAUD RATE 3 CENTER Havil
¥emaww 7180 3w 3 nimfavTaniane KEY " ENTER " \WavagaLeal  an
e KEY gulﬂéﬂﬁ?31ﬁNWNW10lﬁﬁé DUBUG & #av RESET BOARD 780180

‘l e v o - v o v
Ny Lmenmum‘:L@ugnaa\quunam'\u

ET-CP180 DEBUGGER Z80180 (64180) V1.0
BY ETT Cc., LTD.

(HELP MANU KEY 7)

ETO1>

. Yo o o PN v oW e ot N
anuinas (a1 Ees14 i e DEBUG 1ud2  usBAnn16e BAUD RATE wu pC i

Tﬁaéﬁ CENTER 1311 3u31a mdnna RESET ¢ Liiidn 2180 Hsrudne  Fep1a
szt ihiEne bignunanRaraumns wiaans bituas T asfi e -ENTER 1 vita
2 PR IREABERINNLATLARR MY PRMPT asn9iasaful 9600 BAUD v
BAUD RATE iacmns PC lHSwus 300 , 1200 , 2400 , 4800 , 9600
19200 , 38400 BAUD RATE .
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AaUL I FUNCTION KEY

1. tﬁanggﬂuuuuaq FUNCTION KEY 619fi lagn1ine KEY " 2 " uione ENTER
favsu HELP MANU  Zeutenaniths 3 PAGE Tasusiar PAGE w7811 KEY
lonf l§fazudas PAGE ¢l lustegy

ELP FOR ET-RS232 DEBUGER 280 V1.0

Jlie
<adr ;assgmhler
;ascii table
:break display
) <adp> ;set break
o (-><adr> ;del addr break
<) ;del break all
<adr>, <count> ;breakloog
<adrl>,<adr2>, <hex» ;compare hex
<adrl»>,<adr2y,<adr® ;compare block

. ¢adrl>, <adr2»

(adp»
<fipal adr
<adrly,<adr2>

H
?
A
A
B
B
B
B
B
C
C
C
C
D
D
D
D
E
B <adp)

E <¢adrl>,<adr2> .<(+or-><byte’
¢adrl>, <adr2>,<hex>
cadrly,<adr2> <byte>,<data

Hryer

<adry |

,<adr final>
<adrly, <adr2>
<hexy, ¢hex)

<§ hex number>
(decimal number>
{port>.

<{port>.,L

Cadr> .

(offget>
¢adrly,<adr2>,<adrd>

<adrl>,<adr2>
(port>,<hex)
<adrl>, <adr2>
(§><HEX NUMBER>

(XX or XX'> ,<data>
(X or x'),(&ata>
XFr,¢1 or »

<adr»
<adr>, (count>
. (Count»

<adr»
(N> OR U <N> <adr>

=>

(=><{RST»
(RSTY,<ad>

<L LA A3 I SO | U O R T R R QO QO

— - -

;test ram

<adr1?,<adr2>,<byte>,<data>'(data change>

;change data max 9 byte

;dump current addr

;dump fix addr |
;dump current addr-addr final
:dump addrl-addrz

;gel current data

;get data fix addr

;edit byte=1-99

0

in

.find max 9 byte
;run pc

srun addr

;run pc to addr
:run addrl to addr2
;hex math +.-.%,/
;hex to_decimal
;decimal to hex

;in port

;in port latch
;keep text file to ram
:down load

;down load + offset
;move memory

;clear reg

;clear memory

;out port

;up load

:select: page

;quit

;display reg

;get reg pailr

;get 1 reg

:%et flag™ (X= SZHPNC)

;load example program to ram user
:step pc¢

;step addr

;nstep

-;nstep pc

;disassembler

;unasm to addr

;unasm no _display addré&code
;display RST

;de]l variable all

;del RST
ot RAT=YY
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(Sa9an 280180 319 MEMORY 1§ 1 MBYTE  usendeanvqra bt bigmniadig
(Au 64 KBYTE el ineiialunautioiihe PAGE 9 a= 64K  Tas SOFT WARE
189 DEBUG 4¢ PROGRAM uiiihu ROM O-7FFFH Wa¥ RAM 80OOH-EFFFH I
vihuvas UsER Twunntldew  wavdam Fooo-FFFFH <11 ihifl iy PARAMETER
AN uar L hidam STACK #1§f7uﬁuQﬂ1 PAGE \ful@gnfmumia ROM G

. 3 " e -’j
Haua'lu PAGE Buasidaveaiiulasdu STACK U
o

l?&ﬂ\ﬁl"m SOFT WARE muav DEBUG “.g INTERRUPT wnaw SERIAL CHANEL 1 n9
RECEIVE Jamn
3.1 14D DUMP MEMORY wia N7 DISASSEMBLER tﬁuﬁwuduuﬁnqdﬁu17nﬁqﬂ

n11uaheuaT@n " CONTROL S " uaz3c Wudawwasafing KEY laqf &

3.2 ihane KEY ESC qzannnaud MAIN PROGRAM nanaudtn1aouuwa

PROMPT  antulumsld " 2 " HELP MaNU
4‘ o o . . ‘!' (V]
3.3 LHanTEMNIT RUN TUTuﬂTNUﬂQ USER ﬁﬁuﬁinnﬁeﬂuTu FUNCTION au1ﬂ
Y] -
2N oD
FUNCTION IN (D)
FUNCTION OUT (O
FUNCTION KEGISTOR (R)
FUNCTION YANK I/0 (Y
FUNCTION DISPLAY MEMORY (D)
3.4 Buvm SINGLE STEP dwniaitRewiavdn REGISTOR 1o

Lﬁa§n11gon11ﬁ1q1unao§13 Tas'h RUN TU1un1uuae§1§ﬁl§au§utaaLﬂaﬁ
m7idaia3as (AUTO START)  wasdnansnaansn AUTO START el )
5 3w mdaatny  Tagnaane KEY TR B pe A ntai Wi i1y cLar
ADDRESS EFFFH  #i1 Lifiaun17liifia AUTO START 3ntindaiasas

A . oS 9 X : 1 4
. LNBRBYNNT RUN PROGRAM MiTautu  lna Waunsum Jeutu Wi Loop Sav

unﬁiMHQTU7un1uawquxnnuﬁda HALT w38 RST 18 H T RST 18 H AN
TuswnTy Taan1Tudavdn REGISTOR #qu HALT 3=t § cpu wqmnwﬂwﬁo

was -q.,‘lummua'mlmzm'mm ESC LNDI’]'RU# PROMPT
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AR

o U‘J
M
TN

- -
fA8mng

#70879

2 agNAEAUAD  ®1TIN ASCIT WAy MINI ASSEMBLE
A, A addr

A WR7 ENTER 3sUda9a191N  ASCII
A uS79nu878 ADDRESS <uiils MINT ASSEMBLE aaxﬁunﬁsqdﬁagaWu
RAM  8aannTiTeuithinsn ASSEMBLY  FNdzeinniinaTla OP CODE 1 A

vaan U TnadaINaTaas LsunTa anananiin (a3 n Wéay COMPLIER

.wwteiihe ONE LINE ASSEMBLER fa  ila KEY 1 @nie 13lane ENTER has

o |4ﬂ i o ]
gnuﬂatﬁu MACHINE CODE @414 RAM ONGWUMANTAMLG  UArA s umieae
S Y 4 P73 o'u\l uad\l’j "o IR
(SutuiMatiy  CODE maedndeialy  HatRe fa LigwntadwvuedmIabne
.. R o ./ s . D~

LABEL @1vmiivgwuald  iHesannmiTnssiifiomam PC ° Jedaunan W

[~3 ¢ v ay
t3ou ASSEMBLY urunénguuinly EDITOR éi1vq u¥2 COMPLIER 1@Faufady

v v ' N o

1oAD Tiunguihmn RUN 18 #eifunns JUMP  envnfiaei v ADDRESS

3 o 'ud
LA L NBAZABNIINATMANG ENT W3a ESC

ETO1I> A 8000
80060 : LD A, 40
8002 : DEC A

8003 : JR NL , 8002
8005 : <ENT>
ETO1> -
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L 4

ATAN

o 2 4
nruIn

Anamns

#8819

B (BREAK)

vae lUTunTNia CHECK @1 REGISTOR dﬁqqiqﬁEUuuuuawaaﬁﬂeﬁqﬁ
A N

B ; DISPLAY @1 BREAK
addr ; ¢4 ADDRESS TNst¢ BREAK

b2

B

B addr , loop 3 $¢ BREAK wWIaua n1T8 LOOP  naw launda
B - addr ; CLEAR ADDRESS BREAK

B - s  CLEAK ADDRESS BREAK TNWA

a o . -~ 4 3 [
e wiuanT TeST TunTut tudmiegunTnsiong CHECK 15884 9 9 ua

Pe] o 9 Y Y] ° ' v
0127 A a7 lHdY B ?ngqﬂﬁaaqia BREAK 16 8 @ Wiy washiniing

£Y] » 0 v 1
§4 BREAK Thasi¥aainuuan  39A79619 BREAK 1A3a43s1n1T SORTING
] < TUNY (%) o o
WawavAvagiiay RESET fAaw 13 CLEAR BREAK aziag 1dd T lung
CLEAR @7 LOOP BREAK aziihilanm HEX 16 BIT \d TEST' Tusuntaiae
[] i ¥ 46 Q le st °.
LOOP dﬁgnmaqmﬁunnwnuminuTﬂﬂmwuuuqnmq BREAK LoOP Havatinaudiiau
N 7/ Y

LOOP (JP , JR) {naginieim LOOP (JP , JR) Az #4170 CHECX LOOP
v Y 3 t o 43 [DREY

& WAZLHaNNNT6Y BREAK LOOP Us¥wIu LOOP  Netinsndn lTunguam
‘«' t v} t - q‘ 1 -~
Llana M RUN sasviia LOOP lWiJassuniinnT TEST LOOP 189 lSunTu3te

'ug &3 “bj 4'4 ot 2 d'
Fsvuad L NaGy LOOP lmwnTy WAty (a WiunTu BREAK Tngﬂwuaq T
v [}

3% RUN @a 1 CLEAR BREAK LOCP Wnau (32 lysunyu BREAK uii’e RUN
G o e ’

@aliing <ENT> a7u BREAK Tujﬂn 9 qsag?udduuaqnﬁv RUN

8000 3 b 04, 8
8002 H ip L, 2
8004 5 MLT HL

8006 ; LD A, 80
8008 5 DEC A

8002 3 JR NL , 3008

ETO1> B 8002 <ENT>
ETO1> B 8008 , 60 {ENT>
ETO1> B 8004 <ENT>
ETOL> B {ENT>
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00 8002 0001
01 8004 0001
02 8006 0060

ETO1> G 8000 <ENT>

PC SP (SPY IF IX IY AF BC DE HL AF BC DE HL SZHPNC
8002 FEAG 0000 0004 0000 0000 0000 0000 0000 0800 0000 00CO 0000 0000 000000

5 <ENT>
] PC SP (SP) IF IX IY AF BC DE HL AF BC DE HL SZHPNC
8004 FEAO 0000 0000 0000 0000 0000 0000 0000 0892 0000 0000 0000 0000 000000

PC SP (Sp» IF IX 1Y AF BC DE HL AF BC Dﬁ HL  SZHPNC

|
<ENT>
8008 FFEA 0000 0000 00600 0000 2102 0000 0000 0010 0000 0000 0060 0000 000010

-
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#7ad19

Ulu 3 WA #a COMPARE , CHANGE Uar CHECK RAM

COMPARE 1genauluUfins COMPARE HEX uav COMPARE BLOCK
Tmaﬁzﬂuuuﬁoﬁ o

C start addr , final addr , data ; COMPARE HEX
C start addr , final addr , destination ; COMPARE BLOCK

< %] <M D W < 14 YY)
LRz LUanN17 COMPARE nm‘{an‘lumxznuln':aqmzua’m ADDRESS uu hm‘:'m

CHANCE

C start addr , final addr , byte data <space> data change

' t 4 - ° t

Azsznau Wiaa ADDRESS ﬁqsuwﬁagaﬁqslﬂaau BYTE +q8 qﬁuauﬁagaﬁﬂz
A : H & ! d
mMANTLRM DATA fa qmﬁagaﬁqstﬂaauuas DATA CHANGE #fz ﬁaﬂanuﬂ

Y] < & P o Py [y Y a °
UMiDEYRLAN  LUDNA ENT LATANREMINI TR L 1R e IR ntufssuanduau

i ' \ ¥ S| :
nwvtUﬁﬂuﬂ1naqqmiagaquiﬂ1un1uﬁ1quuzﬂiﬁ1Uaﬂuiﬂﬁam

CHECK RAM

C start addr , final addr
3ufN1T CHECK RAM @"u ADDRESS Twma  H1 RAM unwdash ADDRESS la
ADDRESS thifias#nef DISPLAY 18nina KEY laqil8fas cHECK o uavin
CHECK 13s¥anu¥aanTlu RAM eumieiionnT CHECK a1 e 0oH

COMPARE
ETO1> C 8000 , 8200 , 33 <ENT>
(unaSan fomndas ADDRESS 8000 T 8200 feitRy 23
fovua i
ETO1> 8000 , 8200 , 0COO ¢ENT>
Lﬂ?ﬂutﬁﬂuﬁagaﬁagquﬂda 8000 ¢ 8200 fiufayalu ADDRESS 0000
CHANGE

ADDRESS 8000

00 00 33 33 00 00 00 00
8008 : 33 33 00 55 233 44 00 00
8010 : 00
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D (DISPLAY)

D

D addr

D ,. addr

D start addr , final addr

Tunsiing D adﬁqsﬁ31la?adwsudaeﬁa§aTaaqﬂ ADDRESS dﬂﬁmﬁ%ntaﬂTﬁﬂ?a
v v v . "
%114 ADDRESS ﬁqsuﬁacnagan ADDRESS it thisuau 128 BYTE winfn
o P=3 o e 7 el
n7ua START , FINAL N3¢ DISPLAY augaeninwua Be lunTiin DUMP
Hiayauna1unsamgan1s DISPLAY f lnzna CONTROL S uazqsgsiaﬁna KEY
Tanfi 13

ETO1> D 0000

0000 AF

JD 00 20 FC C3 00 - C3 F8 03 00 00 00 00 00 .=. ............
0010 FE 80 D8 FE AQ DO 18 58 - C3 EB 03 00 00 00 00 00 ....... ) S
0020 E5 2A BF FF C3 95 03 00 - E5 23 C1 FF C3 95 03 00 .*....... X
0030 E5 2A C3 FF C3 95 03 00 - E5 28 C5 FF C3 87 00 00 .*....... Xeevenn
0040 8F 00 9C 00 A9 00 B6 00 - C3 00 DO Q0 DD 00 EA 00 .....oovvvunnn..
0050 16 38 00 00 00 00 00 00 - Q00 00 00 00 00 00 00 Q0 .8..............
0060 00 00 00 00 00 00 E5 2A - BD FF C3 95 03 00 00 00 ....... K
gggg)ES F5 C5 D6 80 47 OE 02 - 21 C8 43 CD OA 36 4E 23 ..... G..!.C..6N%
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WS 4

S Ty

ETO1> C 8060 , 800F , 2 33, 33, 56 , 78 CENT»
02

ETO1> -

Ao ADDRESS 8002 Jwiifin 56 , 8003 3wiidn 78 WA 8008 , 8009 A

viu 56 , 78
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Aaming

#1881

wueeiht ENTER waz EDIT daumay  ENTER 1§ﬁwn¥nﬁauﬁa§3301u MEMORY
1T Wlun 7tk dnTurunnmIaaadwnie TuaunTx Zeasihlge Tadibnn
tdu i n i TusunTes  ASSEBLE  awidFaudaiieangdely 1 BYTE
EDIT “vdas i bitfave TouTuaun s

E ;  ENTER™- @18A17  ADDRESS éﬂqaﬁﬁﬁtaﬂ13
E addr ;
E start addr , final addr , + byte

ENTER Uauﬁagatﬁunan HEX aolu ADDRESS fiwue i l#dndaiadaas
W&AvAY ADDRESS u%auﬁqdwﬁaﬂatauﬁﬁaéuastﬁaqﬂﬁauﬁa§a§QWﬁﬂ1u "BYTE
| Aatiauatas LT I BLACK  SKIP Tﬂau1ﬁuazﬁﬁtﬁﬂﬂauﬁaéa BYTE iniin
uanefigw1Tn DECRESS MENT Wl 1o Tasna - wazfi liflaufiayana ENT
Aaziiun1T INC  ADDRESS

EDIT 7w BYTE fis¢ INSERT wia DELETE TwaunnTudrethild fhaansm

10 i 1-99 BYTE laztadawmuns + da n1T INSERT 874 - wunany
DELETE

ETO1> E 8000
8000 3E 06
B8OO1L 75 75

ne  ESC
ETO1>
ADDRESS 8000 : 3E 06 03 02 3E 01 D3 01
8008 : C3 00 80 11 11 11 11 11

A29N17 INSERT U8NA3W 2 BYTE N ADDRESS 8002
ETO1>  E 8002 , 800A , +2 CENT>
ETO1>
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\iiD DISPLAY Hayaae 151 th
8000 : 3F 06 00 00 D3 02 3E 01
8008 : D3 01 C3 00 80 11 11 11
uAviiase DELETE ADDRESS 8002 ua® 8003
ETO1> E 8003 , 800C , -2

» 4 & o
naga?3tﬂu1uamaun1uu1n
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nIvmuan

Eﬂuun

A7pTNg

#19819

uletili FILL uaz FIND las FILL ﬁwn?uﬂdﬁagaaaiu MEMORY @74 FIND
nwﬁa&aTu MEMORY

F start addr , final addr , HEX FILL

F start addr , final addr <space> byte , data ; FIND

.

[,

FILL thfaus HEX Taq 1 BYTE Tdaslu MEMORY enatfaennwma
FIND ﬁ1n11u1§aga1uﬂqq ADDRESS ﬁﬁﬁuumTﬂaﬁWMuaﬂvﬂuaﬁdnaqﬁagaﬁQs

nw1ﬁgqqa 9 BYTE

FILL
ETO1> F 8000 , 8100 , 77 <ENT> X
aoudrluiumie 8000 A 8100 Asiin 77
FIND
ﬁuqﬁiﬁmauﬁt1qﬂauﬁa§91uﬁwuuﬁo 8005 i 66 uar 8010 1 66
ETO1> F 8000 , 8100 2, 66 , 77  <END>

8005 8010
ETO1>

4 o S 7 au
\ATB9ILUFAY ADDRESS Tiiayaa7viiy DATA ™M
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nmum

° - i
ABmLNE

G (GO)
RUN Tﬂ:unﬁuﬁéqﬁtﬁauﬁu ?qﬁgmMuu St
G CENTS ; RUN au PC ﬁ%nénmxﬁu
G addr <ENT> 3 RUN 310 ADDRESS e
G, addr ; RUN 310 PC 9 ADDRESS Wi
G addri, addr2 3 RUN 370 ADDRESS1 iy ADDRESS2
W nnanaeTon luinemsuTiunsainwua Tag BC wia ADDRESS UAL
dwnsan wmaa1as I RN Tumunsusan e bndfufida  n1T BREAK  slaann
n178e  BREAK Taifamun 8 n Aaznanaieludde B odavimiy RN Te
nan1 18418 BREAK goRalH 9 W uAN1THINNT RUN A0 ADDRESS A 1 @y
ADDRESS i 2 (fun1ide BREAK (Ha 16 d RUN 1rinth Lﬂqaanqﬁn RUN
@7 BREAX ﬁqsgn CLEAR T91vanndnde BREAK wasilsinauniras Wi
cLEAR TuntanirTlan e mawTimungedis  1a%a93efiinT LOAD 186N
REGISTOR @na i Uitinluiin cPU  uasiiaTsunsad  RUN LingnnTT
BREAK 14 1iase’ii RUN dofiliine KEY <ENT>  uasiitann RUN MWL
9 RST @199 20H , 268H , 30H  Wasn"7 INTERRUPT an CHIP nne'ly
a1t Lifinnaiwun ADDRESS 1a3aess lifanas Ry W uasesudedaninn
T
Tuwas RUN aéﬁwu11nqﬁﬁwéqd1qq155n 4 frde fa

fife T CINPUD) mwnzﬂuuuﬁw?e ¥

ATFN

O (OUTPUT) anuZUuunﬁwﬁo 0
f7ds R (REGISTOR) e rREGISTOR Wadeiden . Taana
R ad191dg7 Widiaell ENTER
fle Y ANk 1/0) Wgdn 170 meuTas bidiavna <ENT>
@19 D (DISPLAY) mqugﬂuunﬁwﬁq D usiiana ESC azaan

Thae  da Llgwrsonfivun Run daiﬁqnaﬂﬁQHétuﬂau
éde D ®2 ne conTrROL s 1§
Fativ 4 ade 3¢ i W lsunsa® RUN aékﬁﬂ Vhuadde D il l¥ ESC ae

W Tl mnTuRs 89 RUN agz%aguaqzqznﬁug MAIN PROGRAM L@af
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UM

Emuu

A1BouNs

H (HEX MATCH)

THAMA A WUAAIITUURS LRSI 10 Uaz 16 (HEX)

H  NUMBER (HEX) , NUMBER (HEX) THewm + - x uay /

ve

LfRmiian HEX (il DECIMAL
\WRmuiap DECTMAL «fu HEX

H $ NUMBER (HEX)
H NUMBER (DECIMAL)

-e

.

Tungalf lunn1dwan NMBER (HEX) @ 1n@a7u1nndd NUMBER (HEX) @9
Naquas1un1Qﬂ§uﬁu§1§ﬁaqLﬁu§§Laeiunvﬁ1ﬁd1u1n§aaniﬂd1aaq Fea3wuda
nwvnvxﬁwﬁqztﬁun11gﬁ1au %qnﬂzﬁwuamﬁqzLﬁunﬁiﬁwuvmuuu 20 BIT
Ly H  FFFFF , 8 < ENT>
SUM  DAFF PRODUCT QUOTIENT
100007 OFFFF7 T7FFFF8 O1FFFF , 000007

uashLth H 140862 CENT>
SUM  DIFF PRODUCT  QUOTIENT
03  OI1FFFFFF 02 00.000001

Tungih Téiasnisadiney -1 ﬁgﬁ DIFF uaxBufh -3 fiilaenAsuann 2
(v 4
G H $ 1234 4s.U3suian HEX 20 BIT ifhitan DECIMAL
HEX TO DEC
4860
WAz H 4660 3w AguLaY DECIMAL (fhs HEX 20 BIT
DEC TO HEX
1234H
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#2889

I (INPUT)

dm¥usuiauaain PORT
A}

I PORT
T PORT , L

1§1un11%n§a§aqﬂn PORT #1:WN18LQY PORT T v Tasta%neavuda
aisulilumusthndas?  DISPLAY  uaviiial L daRnmaeifung  INPORT
WU LATCH #a  asudaedn INPUT 73Ut wudaeh DISPLAY &1el8wundn
ﬁagaﬁ IN tEunuRaufudaedn it n1198n39n IN uwy LATCH  itlfine
ESC TunsifL 779 CHECK CODE KEY wifhirit ascIr §18 Tag 1IN
LATCH 7! PORT DATA 1Ay SERTAL PORT CHANEL 1 (09H)  Taaem BilEen
Sn#aTnanasan ASCIT Tasnaanesaiu 2 ade ?Qﬂgquﬁnqxiﬁﬁnﬁnvsuazngq
A 2 31870 ascrr

ETO1> I 1080 C(ENT>
DF
ETO1>
e ﬁ1n11dwuﬁa§aQWn PORT 1080 3v14An DF wis
B0’ S I =0)\R ¢ENT>
oD A4l
WAYHIABNNT INPORT UV LATCH 31 ASCI CHANEL 1 waisna <ENT> Eas

v < ¥’ o g T <
Tﬂﬂq 0D hariyann A ﬂ?ﬂ“?ﬂ?ziaaﬂBT A uastﬁaﬂm A Sﬂﬂ?ﬂﬂ?zia 41
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mmian
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o A
A8musa

#8814

K (KEEP TEXT FILE)
?uﬁagaﬁtﬁu TEXT FILE
K addr

qz‘lﬁ%‘uﬁagaﬁ'tf}u TEXT FILE ¥14ful s RAM vu BOARD Z80180 Tas
TEXT FILE wiafiayafii fusnysianrweineqdearsazifauan Eprror lanifls
tf% SIDE KIK , TURBO PASCAL DEBASE “@a4

ETO1> K 39000 <ENT>

LOADING ACTIVE WHEN PG UP , 4 (ASCII) , TEXT FILE
Faiiintutsnmudw Wl Funerio 789 PROCOM Aviayaaeuium  BOARD
Taan1ana PG UP wax 4 Twiih ASCIT  37nifu PROCOM faylflade FiLE
favde  (iacTau¥asuane <ENT> TEXT FILE favan LOAD awniv  RAM
wiazanidanline ey lof liwda Esc 1aﬁnﬂjﬁws§tﬂ?aanuﬂa PRMPT Shn
udaa 1

ETO1>
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A
o ir =
nmum

Fihtng

o A
A7pTuna

#18879

L (LOAD)
fmIun1T DOWN  LOAD ﬁaﬂaaﬁh PC  RYIM  BOARD

L
L addr (offset)

HBuATAE DOWM LOAD Ayu73z@iaaiils INTEL HEX FORMAT Ay
> 2

INTEL _HEX FORMAT
INTEL 8 BINARY (8 BIT FORMAT)
? MNAAAARRHHHHHHAC HPHHHHCCTT
t = RECORD START CHARACTER
NN = BYTE COUNT(HEX)

AAAA = ADDRESS OF FIRST BYTE (HEX)

RR = RROORD TYPE (HEX,00 EXCEPT FOR LAST RECORD WHICH IS 01)
CC = CHECX SUM (HEX)
Tr = LINE TERMINATOR (CARRIAMIE RETURN, LINE FEED)
SU¥ = BYTE_COUNT + ADDRESS_HI 4 ADDRESS_LO ¢ RECORD_BYTE
+ (SUM OF DATA -BYTE) :
CHEQXSUH = ((~ SUM) AND FFH))

lunoing L agieiaga ﬁagaﬁ DOWN LOAD avu73¢d1aY RAM @1un  ORIGIN

Tnlsunsy  Tunsamld ADDRESS fiasthuns OFFSET dsias B lusunaui
“ o

DOWN LOAD au1m RAM i#u ORIGIN PROGRAM 1 8000H

ETO1> L 1000 <ENT>

LOADING ACTIVE WHEN PG UP , 4 (ASCII) , INTEL HEX FILE
Lawimaudaianawline PAGE UP Fuiiu FUNCTION  masTusunsn
procOMM  AnibuWiidanived 4 (ascrD  w¥afldda INTEL HEX FILE
(latFau¥asna <ENTS baya3zQn LOAD Ay FILE WAEIUSNI1 " 9000 OK "

o 2 Y v ' ) i
Wﬂ%u’]ﬂﬂ’)ﬁu')’maﬂa\lﬂgﬂﬂ’lzm\ilﬂuu BOARD l%ﬂu"aﬁuﬁ’)?‘l ADDRESS 9000H
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AN

o as -
< UM

31 1]

o «
LT it

#2887

nuﬁatnq

M (MOVE)
#MIunnT COPY Eagalﬂu BLOCK

M start addr , final addr , destination

1 lunns copy fayaanananie lWind e Tasawnta copy iy BoLck

) yal o ' aly oy
7 Az 64K BYTE maghwmn 1 MBYTE s wmiefiiredelunns opPY ann
SOURCE lUfie DESTINATION #7286 WMie33an1e HARD WARE  Anomnng

EwaﬁagaTﬁ%ﬁnﬂT DMA Iuda2u1 50
ETO1> M 18000 , 18000 , 80CO <ENT>
fiazi tinT. COPY ﬁa§a1uéwunﬁq 18000  (80OOH lu PAGE 3 " ET03> ™)

v 19000H ly#y ADDRESS 8000H

©  ay J;:’ 10 o ¥ o
ﬂﬂquﬂﬁﬁﬁ MOVE WU ?31Nﬂﬁuﬁﬂd PAGE LUTIERLUUL IR IMINTT - COPY

o >y 4 (-] (v o 1]
Eagaﬁaqawﬁenq ADDRESS 374 QURER bt
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|l

CRER N (NEW)

° v o -~ v - -t aMu
P T8 TiTigty dmiu CLEAR Haum A8 REGISTOR wig RAM iy
gmm N H CLEAR REGISTOR
N START , FINAL ADDR CLUEAR RAM
f1emiNg dmFun13 CLEAR a1 REGISTOR Foma it 0 uazenlu PC AU SP Azim

A

fiuA1 DEFAULT @3
PC 8000H

SP = FEAOH

dunnT CLEAR RAM Aazld o lufierav ADDRESS Tinwua

f28819 ETO1> N

ET01> N 8000 , 8200
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T

ANamNg

1881

0  (OUTPUT)

dwiundetoya lufie  PORT

O PORT , HEX

PORT 38 (ua¥ PORT Triwma usr HEX #p ﬁagaﬁﬁaqnwﬁdqaanTH

S,

ETO1> 0O 2, FF <ENT>
ETO1>

<y 1 v ar d
wirehy  deAnfiaun FF Tusie PORT 2 AuAT PORT
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o -
f1aoung

. #7887

o -
LalYisipliat:t

P (PUNCH FOR UP LOAD) , (PAGE SELECT)
&wFun11 UP LOAD Haya3nn BOARD 1yiie PC uazidan PAGE lunny1@ems

P start addr , final addr 3 UP LOAD

D # NUMBFR (HEX) :  PAGE SELECT

efn nifeyafiimuaan START ADDRESS @19 FINAL ADDRESS tului iy
tfu FILE 1w pc Tugikiumay INTEL HEX FORMAT “lun® SAVE 1ihs FILE

gav'l¥ FUNCTION 1 PROCOMM Q28

ETO1> P 8000 , 8100 CENT>

ACTIVE WHEN PG DN , 4 (ASCII) , FILE SAVE , STRICK ANY KEY
onEanauisuEaz tun115annane KEY 98 KEY finabild FUNCTION 189
PROCOMM i’aada‘lushumi\: 8000 , 8100 (4 PAGE 1) fazudasil DISPLAY
agnidan  Teataazenn lidag ESC wiawgag 16 " CONTROL S " i i
FUNCTION 89 PROCOMM ﬁqslﬁwénﬂiLﬁuﬁa§a1uﬁwuwdqﬁﬁﬁwuaaqLﬁu FILE
Tos KEY PG DN 3 niufidaniuad 4 (ASCID)  Temauti PROCOMM fiae A4
32 FILE dwiuiae SAVE (iana ENTER PROGRAM Tunns UP LoAD fi1aTlina
KEY lasfi & tﬁaﬁuﬁagaqu ADDRESS 8000H ©iv 81CO qxgntﬁuaqtﬁu FILE
Qulﬂéﬂﬁ“dﬂﬁLﬂéﬂﬂﬁNﬂﬂ PROMPT Ana¥e  mungaamin ﬁagagnddiﬂﬁq PC

; 4 ¢ ”" : H =4
tJauSaouda  aantiu#ne KEY * ESC LﬁﬂTﬂTﬁﬁnﬂﬁtﬂuﬁagaae FILE 3n

n17 SELECT PAGE 1iun3iApn RAM 189 USER 213w |§ RAM Lﬁuﬁagaqu
ADDRESS lwu 1un5ﬁ§TUTun1uw?aﬁagauﬁnquazdduﬁTETunw1dudﬂu
PARAMETER FOOO-FFFFH Faiiludu STACK Wasinfdne A RAM ashvue
5% 8000-EFFF miwnpsziihwae ROM MONITOR 0000-7FFFH WAz RaRnTg

P ~ 1Y) U
¥1o i PAGE Bunfiaedl 2 Animawliis fn @4 ROM was STACK  T9ed
F Awiifsu fa pev USER  (8000-EFFF)  dutdani Jan18euiei

. © [] -~ [ <~ t ‘ o < o 1
GMITUNLAEINY AR 8000-EFFF umﬁagaﬁﬂ13n1?7qqsa01u RAM aus L

PAGE i 98 @iy PAGE X 8000H tiu
PAGZ O \WIzasiiiaya USER Aa ADDRESS 0
PAGE 1 Taua USER @2 ADDRESS 80COH
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- . 2{ 4‘10 e ]
\/28819 ETOL ; AUy RAM nlde @a 8000H
ET01> P # 4 {ENT>

Ay 4 a
ET04> RAM naNavsauy aa 20000H

Y]

97




- i

AHY .
o IJJ
v
T

o
Alaming

Q (QUIT

dwFun1TeEn3nn WTWATH  DEBUG

'Q <ENT>

¥ lun17pananTusunan DEBUG Beasinlil CPU aglu SYSTEM STOP MODE
fn wgafid i auay I/Q_nnaTunqmﬁwqquﬁuﬁum uaelai i cru THAAE
qquﬁaaﬁé@ﬁnﬁda J9in 1 Bea BATTARY BACK UP RAM 15 =[sth#

aua liggmna lunasain SUPPLY aanann BOARD e lunvil BOARD naaswtiax

3

a g
i BACK UP RAM W PAGE 1 twi1w BOARD ii7iWisia BATTARY BACK up 1%
waziinine Wl hmisas ottt datataeniousn  wavss CHECK Infaya
HegniavagniaLan ﬁﬂﬁaﬂagﬂﬁaQTﬁgmnﬁaﬁqsﬁuﬁwiﬁ CHECK SUM OK
wiauiFse BEEP  Dwuiidnfinlinngma BATTARY BACK UP RAM  LuBada
uwavang aan lng Likwende @ Tanﬁﬁﬁﬁaga?samuﬂatﬂuUWq BYTE fifiodl
\WT1E  CPU S9mneutas RUN sritelu MONITOR B wasiiavean pan i
finnsda WRITE PROTECT 15 #widen17a8n3 n DEBUG §188nde Q Hadav

BACK UP ﬁaganaﬁ RAM
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S T T

AN R

(REGISTOR)
AT z?m’x’um'sﬁwmmuasgd'] REGISTOR
Tty R REG , VALUE
A"amLNE Tunine R aziwv.aa’nzxf}un'ngd'l REGISTOR  umh" la#dn REG 3¢ifhunng
NMUAAT REGISTOR Tasdnlu VALUE 61 REGISTOR asurjel& iy
1) dseian 16~ BIT
PC, 8P, IF (A1 I wax IFF Tlas IFF vesulataune BIT
A o2 irnihn
IX, IY, 4F , BC, DE, HL, AF , BC, DE , HL
2) .U‘s__::mn 8 BIT
I,F,A,B,C,D,E,H,L,F,A','B,C,D
E, H, L
3) dw=ian FLAG
SF, ZF , HF , PF , NF , CF
(A7 VALUE 1a¥ FLAG w1 iuldiawae o iy 1 it
URELAR ETO1> R HL, 1234 ;o el HL = 1234
ET01> R CF, 1 3 el CARRY FLAG = 1
ETO1> R A , 3 s Al A = 3
ETO1> R

PC SP (sp) 1
8000 FEAO 0000 00

BC DE HL AF' BC' DE' HL'. SZHPNC

Fo IX IY AF
00 0000 0000 0301 0000 0000 1234 FFFF OOFF 0006 FF6A 000001
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Aatung

S (SHOW EXAMPLE PROGRAM)

Taa TuunTudia819 4 MONITOR 1 Uiy RAM USER

Wawmdu FanTuunTudiiadte 1 Wuntuludaadeiivme 8 Tﬂ1un1uﬁaé1u
#7uva9 ROM MONITOR u1#H4 RAM USER lusinuwniv 8000H %@ﬁﬁ1ﬁ§1§ﬁsmqn

} 74 ;24
TuliBavtdai2a1luny KEY Tountumeasy TagTuqunTusstu MENU Tﬁé

du
¥ 17an NUMBER wa< TusunsiiiowniT
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#2081

T (TRACE)
A WMFunwaaIn1T  SINGLE STEP

T ; ONE STEP & PC

T addr ; ONE STEP &74 ADDRESS

T , count s STEP 1 Jubusudwnie PC 1 waua¥erudn COUNT
T addr , count ; STEP ®1% ADDRESS Tt Tus wauaFraenndennan

s

COUNT

TEdwFimadau TunTu Tasr T8 M7 STEP s 1 a¥ednae T
fnliaFeasigndy @8 30 1-OFFFFH @iy Taan17i®an T aw FORMAT
Fercudaen iuarAn REGISTOR  ToWARRA ETNT=fmpisnT L Amulay
asnelathe  wasifantsindaliine ENTER uazﬁﬂtﬁu7ﬂ1gq1uﬁaa LOOP
dmTnl#8 e R uilodn REGISTOR Tumny TEST Twaunuld Taasn¥a
R quﬁﬁ1u11nqﬂﬁwéog REGISTOR &t wananud louasin TuaunTai
STEP 1Fuwsnifhe RoM a¥aesy bifn sTEP WA uasdfanany  MEMORY
PROTECT uain luuntulit RAH fit37mn STEP finns carL 181 i uTusunan
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ETO1>T 8000
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PC
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v (VARIABLE)

A wHiswua RST , INTERRUPT nnghwtazmauan

-V VAR , VALUE

¥ vusen ADDRESS & W¥un17 RESTART , INTERRUPT fA1d htaznnguan
Il. [] IJO v v o
n7om LildAn VAR uaz VALUE 3z funtTudaea e 1ula uatidmua
VAR faztiuniy SET a1'lwd Tasan VAR aeiihuls @a 20, 28, 30 ,
38,66 , INTC1, INC2, PRTO, PRT1, DMAO , DMA 1, CSIO
' o H
ASCI (CHANEL 0) &m4 VALUE fine @1 ADDRESS nil lvunsun i RST wia
T | I=4 = o

INTERRUFT  UacBNiATaemung - h3¢iinnT CLEAR ADDRESS nlf RST
-« LY} uz

M2 INTERRUPT avagﬂuuu AT -

v ; DISPLAY ;
v var , value ; SET ADDRESS 199 RST W3 INTERRUPT
V - var ; CLEAR ADDRESS nl¥ RST wia INTERRUPT
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ET01> V28, 8000 ¢ENT»
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ETO1> V CENT>
28H -8000
PRT O 8300
ET0O1> V- 28 CENT>
ETO1>  V CENT>
PRT 0. 8300

ETO1>

o~ ] = < . - —- = ‘-T
FIMNAIAINUNAE LHa TIMER CHANEL O (ne INTERRUPT Btunlznse-las

1ﬂﬁ17ﬁ1un1u1uﬁwuwﬁq 8300 ﬁutaq
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Tunsii §lielddwnie ADDRESS mawn13 RESTART wia INTERRUPT 13
Tun1 SeuTuaunTa i as Tag bifiavly FuNcTTON v #ddA

1 34

ADDRESS lusiwmivdiasia it ;o

ADDRESS
RST 20 H OFFBFH
RST 28 H OFFC1H
RST 30 H OFFC3H
RST 38H OFFC5H
NMI 66 H OFFBDH
INT | OFFCTH
INT 2 OFFCSH
PRT 0 OFFCBH
PRT 1 OFFCDH
DMA 1 OFFCFH ¥
DA O OFFDIH
CSI0 OFFD3H
ASCI OFFDS5H
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DATA1

SW ! SW SwWw 3 SW SW 5 SW SwW SW
DATAL + 1
SW 9 |SW 10 |SW 11 |[SW 12 |[SW 13 |[SW 14 |SW 15 |SW 186
DATAL
CHECK IN/OUT POWER CONTINUE ROOM
DATAL +1

FLOOR

SWITCH




Sl

4

on,off switch
in each Roow
and each Floor

{ START

set Initialize Communications
Port and Interupt

clean at Position of
of Floor and Roowm

Power on Reset

G/L

v
.

4

’,,z””:;;ck
b4

check in

off switch for
Room and
Floor

switch
different

" check senonr




.-

( Check Sensor )
¥

set switch '@’

check switch
IC' ')Dl

y
check Input
sensoxr

. check
switch status
sensor

sta%us
input

¥

switch status

status input

on switch

sensor

A

check Input
sensor




Incement switch

check Input
sensor

check Input sensoy

RET

. check
switch status
sensor

staius
input

ln

switch status

status input

¥

on switch
sensor
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LS

START:

.ORG

.e

~EQU
.EQU
.EQu
.EQU
.EQU
.EQU
.EQU
.EQU
.EQU
.EQU
.EQU
.EQU
. EQU
.EQU
.EQU

.EQU

e

we

LD

ouT

CALL

LD

LD

LD

ouTO

LD

ouUTO

LD

8000H

NUMBER
MAX_FLOOR
MAX_ROOM
NO_FLOOR
TMP_BC
TMP_DE
ASCOINT
STATO
CNTLAO
CNTLBO
RDRO
TDRO
P1CNTL
P1ROOM
P1FLOOR

P1SWITCH

A,81H
(P1CNTL) , A
DELAY
HL, RT_INT
(ASCOINT),HL

A,O02H

0t

(CNTLBO) , A

A,B64H

00

(CNTLAO), A

A,O8H

?

*

b

’

b

’

?

”

600H

10H

20H

OO0H

9000H

9002H

OFFDGH

U4H

OOH

02H

08H

8FH

8CH

8DH

8EH

b4

wse

SET STATUS PORT 8255

SET ADDRESS INTERUPT
3

’
r

o+



WORK:

LOOP:

. CEL_FLOOR:

CEL_ROOM:

ouTOo

we

LD

CP

. JP

Y]

1.D

LD

XOR

LD

INC

DEC

LD

OR

JP

XOR
LD
XOR
LD
LD
LD
LD
LD
LD
LD
CALL
LD

INC

ou
(STATO), A

A, (POWER_ON)

3FH
Z,WORKE
HL, DATAL
BC, NUMBER
A

(HL) , A

HL

BC

A,B

C

NZ,LOOP

A
(STFLOOR) , A
A

(STROOM) , A
A,O0EH
(SWITCH) , A
A, (STROOM)
(ROOM) , A

A, (STFLOOR)
(FLOOR) , A
OUTP

A, (STROOM)

A

we

-e

.o

CHECK FIRST ON

CLEAN STATUS EACH ROOM

AND CLEAN RAM KEEP STATUCS

SWITCH



WORKE:

CHK:

CHK1:

LD

CP

JP

LD

INC

LD

102

JP

XOR

LD

LD

.
)

LD

LD

.
)

LD

CP

JP

)

LD

Ccp

JP

LD

LD

LD

LD

’

(STROOM) , A
MAX_ROOM
NZ,CEL_ROOM
A, (STFLOOR)
A
(STFLOOR),A
MAX_FLOOR

NZ,CEL_FLOOR

A
(STROOM) , A

(STFLOOR) , A

A,03FH

(POWER_ON),A

A, (CHECK)
OF3H

Z,WORK1

A, (CFRS)
NO_FLOOR

Z,WORK

A, (STFLOOR)
(FLOOR),A
A, (STROOM)

(ROOM), A

CALL AFRI1

.
1

.
’

CHECK DIFFERENT

SWITCH



DRE:

CALL

CALL

.o

LD

. INC

LD

-e

LD
CP
JP
LD
INC
LD
LD
PUSIH
INC
DEC
JP
LD
LD
LD
POP
CP
JP
XOR
LD
LD
LD
LD

INC

CHECK_SW

CHECKERR

A, (STROOM)
A

(STROOM) , A

A, (CHECK)
OF3H
Z,WORK1L

A, (FLOOR)
A

B, A

HL, CFRS
HL

HL

B

NZ, DRE

A, (HL)

B,A

A, (STROOM)
HL

B

C, CHK1

A
(STROOM) , A
A, (CFRS)
B,A

A, (STFLOOR)

A

’

-e

CHECK STATUS SWITCH

CHECK SENSOR



LD (STFLOOR), A

CP B
JP C, CHK
XOR A

. LD (STROOM) , A

LD (STFLOOR) , A

e

CALL DELAY
JP WORK
5
WORK1: 1D DE,DATA1
WORKZ: LD A, (DE)
BIT 7,A

JP NZ,WORK3

5/% LOOP CHK_OUT %/

-
9

CALL AFR

XOR A

LD  (SWITCH),A
LD B,08H

LD A, (HL)

PUSH 'AF
XOR A
LD  (HL),A
POP AF

e

LOOP1: RLC A



EWORK:

3/% LOOP CHK_.IN

WORK3:

JP
PUSH
XOR.~
LD
PUSH
CALL
POP
POP
5
PUSIH
LD
INC
LD
POP
DEC

JP

LD
CP

JP

-e

INC

INC

-e

JP

*/

we

PUSH

CALL

NC, EWORK
AF

A
(POWER) , A
BC

OUTP

BC

AF

AF
A, (SWITCH)
A
(SWITCH), A
AF

B

NZ,LOOP1

A, (CONTINUE)

O1H

NZ, CLEAN

DE

DE

WORK?2

DE

AFR

CY

0

NO OUTPORT



N

EQ:

OPT:

CHKZ2:

CLEAN:

Yy

LD
CALL
LD

CcPp

"JP

LD

AND

JP

PUSH

INC

CALL

POP

JP

CALL

CALL

we

POP
LD
CP

JP

we

INC

INC

JP

we

XOR

LD

CALL

JP

A, (SWITCH)
SCANR

A, (POWER)

B

Z, CHK?2

A, (SWITCH)

O8H

HL
EQR
HL
OPT
EQR

OUTP

DE
A, (CONTINUE)
01H

NZ, CLEAN

DE

DE

WORK2

A
(CHECK), A
DELAY

WORK



we

s/¥ FIND FLOOR,ROOM,SWITCH,STATUS,
H CONTINUE, POWER, POINTER ADDRESS DATA SWITCH

I/P REG A

Ne

-e

e

AFR: LD IX, TEMP
BIT 6,A
JP NZ, L0O
EX AF, AF’
XOR A

LD (POWER) , A

JP LO6
LOO: EX AF, AF’
LD A,01H
LD (POWER) , A
L0G: EX AF,AF’
BIT 5,A

JP  NZ,L000

EX AF, AF’

XOR A
LD (CONTINUE), A
JP LOOs6

L0OO0O: EX AF, AF’

LD A,01H

LD (CONTINUE), A

1)

LOOoS6: EX AF, AF’

AND 1FH

O/P REG HL, (FLOOR), (ROOM), (SWITCH), (STATUS)....



S T -y

1]

MULI:

LD
SLA
LD
PUSH
POP
INC
RRD
AND
LD
AND
SRL
SRL
LD
LD
AND
LD
LD
LD

LD

SLA

RL

DEC

JP

LD

ADD

LD

ADD

RET

we

(ROOM) , A
A
(IX+00),A
DE

HL

HL

OFH
(SWITCH), A
OCH
A

A
(STATUS) , A
A, (HL)
OFH
(FLOOR) , A
B,06H

H, OOH

L,A

L

H

B
NZ,MULI
C, (IX+00)
HL, BC

BC, DATAL

HL, BC



s/% FIND POINTER ADDRESS DATA SWITCH

-e

e

O/P REG HL

N

e

AFR1: LD

LD

SLA

LD

LD

LD

LD

LD

e

MULI1: SLA
RL
DEC
JP
LD
ADD
LD
ADD

RET

-
?

I1/P (ROOM), (FLOOR)

IX,TEMP
A, (ROOM)
A
(IX+00),A
A, (FLOOR)
B,06H

H, OCH

L,A

L

H

B
NZ,MULI1
C, (IX+00)
HL, BC
BC,DATAL

HL, BC

3/% DISPLAY SWITCH EACH ROOM IN FLOOR

.o

O/P NONE

we

.o

-e

OUTP: LD

I/P (ROOM), (FLOOR), (SWITCH)

A, (ROOM)



SEET:

OUT (P1ROOM),A
.CALL DELAY

LD A, (SWITCH)

SLA A
SLA A
SLA A
SLA A

OUT (PISWITCH),A
CALL DELAY

LD A, (FLOOR)
OR 40H

OUT (P1FLOOR),A
CALL DELAY

LD A, (FLOOR)
OUT (P1FLOOR),A
CALL DELAY

LD A, (SWITCH)
CP OCH

JP P,FAS

CALL PUTSW1

e

LD A,OFOH
OUT (P1ISWITCH),A
CALL DELAY
LD A, (ROOM)

OUT (P1ROOMY,A
CALL DELAY
LD A, (FLOOR)

OR 40H



OUT (P1FLOOR),A
CALL DELAY

LD A, (FLOOR)
OUT (P1FLOOR),A
CALL DELAY

IN A, (PISWITCH) CHECK STATUS

-e

AND OFH : SWITCH IN ROOM

we

LD (ERROR) , A

: LD A, (SWITCH)

CPL

AND O3H ‘
CcP OOH

JP Z,DWS

LD B,A

LD A, (ERROR)

DDD: SRL A

DEC B

JP NZ,DDD

JP  DSK
DWS: LD A, (ERROR)
DSK: AND O1H
LD B,A
PUSH BC

LD A, (SWITCH)

CALL SCANR
LD A,B
POP BC

CP B

JP Z,FAS

LD A, (ROOM)




FAS:

OUT
_CALL

LD

ouT
CALL
LD
OR
ouT
CALL
LD
ouT
JP

RET

-
’

(P1ROOM) , A
DELAY

A, (SWITCH)
A

A

A

A
(P1SWITCH), A
DELAY

A, (FLOOR)
40H
(P1FLOOR), A
DELAY

A, (FLOOR)
(P1FLOOR), A

SEET

CHECK STATUS SWITCH SENSOR

.e

we

CHECKERR:
LD
LD
CHKERR1: L
LD
H
INA: PUSH

. AND DISPLAY STATUS SENSOR

(TMP_BC) ,BC

(TMP_DE) ,DE

BC,0001H

D,O0BH

DE



PUSH BC

CALL PUTSVW

SEET1: LD A, OFOH
ouUT . (PISWITCH),A
CALL DELAY
LD A, (ROOM)
OUT (P1ROOM),A
CALL DELAY
LD A, (FLOOR)
OR 40H
OUT (P1FLOOR),A
CALL DELAY
LD A, (FLOOR)

OUT (P1FLOOR),A

POP BC
POP DE
CALL DELAY

IN A, (P1SWITCH)

AND C

LD (ERROR) , A
CP OOH
JP Z,8
LD A,01H

S: LD (POWER) , A
Cp O1H

JP NZ, OOP

RPK: PUSH DE

PUSH BC

LD A,D



IN2:

SEETZ2:

S1:

CALL

LD

CcP

JP

LD -

AND

INC

LD

INC

CALL

POP

LD

LD

CALL

wse

CALL

LD

LD

CALL

CALL

POP

POP

IN

AND

cP

JP

LD

LD

CP

SCANR

A, (POWER)

(POSITION)Y, A
HL

HL

EQR

HL

A,D
(SWITCH)Y, A

OUTP

PUTSW
A, OFH

(SWITCH), A

OUTP

DELAY
BC
DE

A, (PI1SWITCH)

A,O01H
(POWER) , A

O1H



JP NZ, 00P

KPP1: DEC D
SLA C
_INC B

LD - A,B

CP  04H

JP NZ, INA

we

CALL DELAY

we

LD BC, (TMP_BC)

LD DE, (TMP_DE)

RET

OO0P: PUSH DE
PUSH BC
LD A,D
CALL SCANR

LD A, (POWER)

CP B
JP Z,0P1
LD  A,D
AND OTH
INC A
: LD  (POSITION),A
PUSH HL
INC HL
CALL EQR

POP HL




LD A,D

LD (SWITCH) , A

CALL OUTP

OP1: POP BC

POP DE
DEC D
i SLA C
l INC B

LD A,B

F CP  04H

JP  NZ,INA

ve

we

|
|
]
- CALL DELAY
|

LD BC, (TMP_BC)

f LD  DE, (TMP_DE)

RET

we

3/ FIND STATUS SWITCH 12,13

e

PUTSW: LD A,O0CH
LD (SWITCH), A
CALL AFR1
LD A,0CH
CALL SCANR
LD A,B
LD (STATUS12),A

LD A, ODH sHAVE HL IN CALL AFR1



CALL SCANR

LD A,B

LD (STATUS13),A
LD A,01H

LD . (TEMP12),A

LD (TEMP13),A
INC A

LD (STATUS) , A
LD A, (STATUS12)
LD B, A

LD A, (TEMP12)
CP B

JP Z,ASA1

LD  (POWER),A
LD  A,O05H

LD  (POSITION),A
PUSH HL

INC HL

CALL EQR

POP HL

LD A, OCOH

OUT (PI1SWITCH),A
CALL DELAY

LD A, (ROOM)

OUT (P1ROOM),A
CALL DELAY

LD A, (FLOOR)

OR 40H

OUT (P1FLOOR),A

CALL DELAY




LD
OUT
ASA1: LD
LD
LD .
CP
JP
LD
LD
LD
PUSH
INC
CALL
POP
LD
OUT
CALL
LD
OUT
CALL
LD
OR
OUT
CALL
LD
ouT

ST1: RET

-
?

A, (FLOOR)
(P1FLOOR), A
A, (STATUS13)
B,A

A, (TEMP13)

B

Z,ST1
(POWER) , A
A,0GH
(POSITION), A
HL

HL

EQR

HL

A, ODOH
(P1SWITCH), A
DELAY

A, (ROOM)
(P1ROOM) , A
DELAY

A, (FLOOR)
40H
(P1FLOOR), A
DELAY

A, (FLOOR)

(P1FLOOR) , A

3/% FIND POWER OF SWITCH

we




|

SCANR

JER:

5 /%

s 1I/P

EQR:

: PUSH

+AND

INC

LD

LD -

POP

AND

JP

PUSH

INC

LD

POP

JP

LD

SLA

DEC

Jp

RL

RET

-
?

AF
O7TH

A
(POSITION),A
B,A
AF

8H
Z,JER
HL

HL

C, (HL)
HL

L2

C, (HL)

NZ,L2

SET STATUS IN EACH SWITCH

(POSITION), (POWER) ,POINTER ADDRESS DATA SWITCH

-
’

LD

LD

LD

CP

JP

PUSH

LD

A, (CPOSITION)
B, 08H

C, (HL)

B

NZ,LLS

AF

A, (POWER)



% LD
|

CP
JPp
RES
L4: - | OR
LD
PQP
LLS5: ' RRC
DEC

JP

RET

we

CHECK_SW: LD

XOR

STAT: LD

we

PUSH

PUSH

CALL

SEET3: LD

ouT

CALL

LD

ouT

CALL

LD

OR

ouT

CALL

O0OH

NZ, L4

NZ,L3

(HL) ,C

D,00H
A

(STATUS), A

AF
DE

PUTSW1

A, OFOH
(P1SWITCH), A
DELAY

A, (ROOM)
(P1ROOM)Y , A
DELAY

A, (FLOOR)
40H
(P1FLOOR) , A

DELAY



KU1:

LD
ouT

CALL

we

-IN

AND

RLC

RLC

RLC

RLC

LD

POP

POP

we

LD

LD

LD

RLC

JP

we

PUSH

LD

LD

POP

we

PUSH

CALL

POP

Jp

A, (FLOOR)
(P1FLOOR), A

DELAY

A, (P1ISWITCH)
OFH

A

A

A

A

(ERROR) , A
DE

AF

(TMP_BC) ,BC
C,04

A, (ERROR)

A

NC, POW_RES

AF
A,01H
(POWER) , A

AF

PUT_SW

BC

SCHD



KU1:

|

LD
ouT

CALL

we

IN

AND

RLC

RLC

RLC

RLC

LD

POP

POP

ve

LD

LD

LD

RLC

JP

we

PUSH

LD

LD

POP

-e

PUSH

CALL

POP

we

JP

A, (FLOOR)
(P1FLOOR)Y, A

DELAY

A, (P1SWITCH)
OFH

A

A

A

A

(ERROR) , A
DE

AF

(TMP_BC), BC
C,04

A, (ERROR)

A

NC, POW_RES

AF
A,O01H
(POWER), A

AF

BC

PUT_SW

BC

SCHD



POW_RES:

SCHD:

PUT_SW:

<

-

PUSH AF

XOR A

LD (POWER) , A
POP AF

5

PUSH BC

CALL PUT_SW
POP BC

H

DEC C

JP NZ,KU1

H

LD A, (STATUS)
INC A

1D (STATUS),A

we

CP O2H
JP M,STAT
LD D,00H
CP 03H

JP NZ,STAT

LD BC, (TMP_BC)

RET

;

PUSH AF
5

LD A,D
AND - OTH
INC A




LD (POSITION), A
LD A, (STATUS)
CP O0O2H

JP Z, SWERR

-

PUSH DE

CALL EQR

POP DE

JP SWERR1

SWERR: PUSH DE
PUSH HL
INC HL
CALL EQR
POP HL
POP DE
;

SWERR1: INC D
POP AF
RET
;

PUTSW1: LD A,OCH
CALL SCANR
LD A,B

LD (STATUS12),A

LD A,O0DH
CALL SCANR
LD A,B

LD (STATUS13),A

we



LD

Jp

e

EX

XOR

LD

INC

LD

EX

we

SE: CcP

JP

-e

EX
LD
LD
DEC
LD

EX

we

SE1: CP

JP

we

EX

XOR

LD

LD

EX

A, (STATUS)

02H

NZ, SE

AF, AF’

A
(TEMP12),A
A.
(TEMP13),A

Al , AF’

O1H

NZ, SE1

AF, AF’
A,O1H
(TEMP12),A
A
(TEMP13),A

AF, AF’

COH

NZ,SE2

AF , AF’

A
(TEMP12),A
(TEMP13),A

AF, AF’

t‘ﬁ .



SE2: LD
LD
LD.
CP

JP

e

LD

LD

LD

PUSH

INC

CALL

POP

we

LD
oOUT
CALL
LD
ouUT
CALL
LD
OR
OUT
CALL
LD

ouT

e

ASA: LD

LD

LD

A, (STATUS12)
B,A

A, (TEMP12)

B

Z,ASA

(POWER), A
A,O05H
(POSITION), A
IE,

HL

EQR

HL

A,O0COH
(P1SWITCH), A
DELAY

A, (ROOM)
(P1ROOM) , A
DELAY

A, (FLOOR)
40H
(P1FLOOR), A
DELAY

A, (FLOOR)

(P1FLOOR), A

A, (STATUS13)
B,A

A, (TEMP13)



CP B

. JP Z,SERT

LD (POWER) , A

LD A,O06H

LD (POSITION),A
PUSH HL

INC HL

CALL EQR

POP HL

LD  A,ODOH

OUT (PISWITCH),A
CALL DELAY
LD A, (ROOM)
OUT (P1ROOM),A
CALL DELAY
LD A, (FLOOR)
OR  40H
OUT (P1FLOOR),A
CALL DELAY
LD A, (FLOOR)
OUT (P1FLOOR),A
CALL DELAY

SERT: RET
;

s /% ADDRESS INTERUPT

RT_INT: PUSH AF

INO A, (RDRO)



RT_INT1:

LOATY:

CP
JP
CP.
JP
CP
JP
POP
EI

RET

.

PUSH

PUSH

PUSH

we

LD
LD
LD
CALL
INC
DEC
LD
OR

JP

POP

POP

POP

POP

EI

RETI

’U!
Z,RT_INT1
,E,
Z,RT_INT2
,S,
Z,RT_INT3

AF

HL
DE

BC

DE, 1024
HL,DATAL
C, (HL)
TX_ASCII
HL

DE

NZ,LOATY

BC
DE
HL

AF



.

RT_INTZ: . PUSH HL
PUSH BC
LD A,0
OUTO (STATO),A
LD  HL,DATA1
LD B,4
H
RT_INT21:

INO A, (STATO)
BIT 7,A
JP  Z,RT_INT21
INO A, (RDRO)
LD  (HL),A
INC HL
DEC B
Jp NZ,RT_INT21
H
LD A,OF3H
LD (CHECK) , A
LD A,8
OUTO  (STATO), A
CALL DELAY

; POP  BC
POP  HL
POP  AF
EI
RETI

.



E' 1)

RT_INT3: . PUSH HL
PUSH BC
LD  A,0
OUTO (STATO),A

LD HL, CFRS

-e

RT_INT31: INO A, (STATO)
BIT 7,A
JP Z,RT_INT31
INCG A, (RDRO)

LD (HL) , A

INC HL
LD B,A
H
RT_INT32: INO A, (STATO)
BIT T7,A

JP Z,RT_INT32

INO A, (RDRO)

LD (HL), A
INC HL
DEC B

JP NZ,RT_INT32
H

LD A,8

OUTO (STATO),A

5

CALL DELAY

POP BC

POP HL



POP

EI

RETI

we

-
’

AF

5 Aok s e sk ofe sk e sfesde o sk s ke sk ok e ok ok ok sk ok

SEND ASCII

*

3 ek ok stk e s s sk o o o s e e e o ok ke ok ke ok

c

s I/P

3+ REG

TX_ASCII:

TX_ASC1:

DELAY:

SSSS:

DEL:

NONE

PUSH

INO

BIT

JP

OUTO

POP

RETI

PUSH

PUSH

PUSH

LD

LD

DEC

JP

DEC

LD

OR

JP

AF
A, (STATO)
1,A

Z,TX_ASC1
(TDRO), C

AF

NZ, SSSS



POP
POP
POP
RET
3
DATAL: .RS
DATAL1: . .RS
CFRS: . .RS
STFLOOR: .DB
STROOM: .DB
ERROR: .DB
TEMP: .DB
TEMP12: .DB
TEMP13: .DB
CONTINUE: .DB
POWER: .DB
POSITION: .DB
STATUS: .DB
STATUS12: .DB
STATUS13: .DB
SWITCH: .DB
ROOM: .DB
FLOOR: .DB
POWER_ON: .DB
CHECK: .DB
H
.ORG
.DB

.DB

BC

HL

AF

1025

10H

20H

OEFFEH

096H

0A3H
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* Two wire cqontroller program

* make for special project %

¥ of Industrial Electrical Technology *

® October.20,1992 ®

® King mongkut's institute of technology * ~
B e e %/

#include <stdio.h>
#include <stdlib.h>
#include <stdarg.h>
#include <conio.h> N
#include <string.h>
#include <bios.h>
#include <biosarea.h>
#include <ctype.h>
£include <dos.h>
#include <dir.h>
#include <fcntl.h>
} #include <c:\series.c>
f
»
|

/¥ ————— number of control room ———-- */
#define FLOOR 16

#define ROOM 32

#define SWITCH 12

/¥ ——m—m— e setting delay —------- */
#define DELAY 0

/% ——-———— Cursor attrubute —---- x/
tdefine _NOCURSOR 0x20

#define _NORMALCURSOR OxDF

[ ————— Video attribute —————- %/ ,
#define REVERSE 0x70

#define NORMAL 0x07

#define HIGH OxOF

[k mmm— e Maximum X,Y cordinate ——————— */
#define MAXX 30

#define MAXY 25

/% ~————- Shardow of window —-—————- x/
#define FALSE 0

#define TRUE 1

#definé BLANK 2

/¥ e ASCII code for control ————————— %/
#define BELL 0x07

#define ESC Ox1B

#define CR 0x0D

#define SPC 0x20

[* —m———— arrow define ——-——- x/

#define VER 1

#define HOR 2

#define BIDIR 3

/¥ ——m Number of window that it can opened ---—————- */

rdefine MAX_WINDOWS 9

[F Ermmm e o e Address Cursor ————-—-——————omm—meee o */
BIOSDATA far *bios = MK_FP(0x0040,0);

[* m—mmm window definition structures ——————————- %/
struct text_info windows [MAX_WINDOWS];

I



struct text_info wkw: /% working window */

[¥ e window dressing —————-——mmm—————— %/
struct {
int frame; /¥ true if the window has a frame */
int shadow; /* 0 if the window has no shadow */
/* 1 if the window has a transparent shadow */
/* 2 if the window has an opaque shadow */
char *wsave; /* points to the video memory save buffer %/

} dressing [MAX WINDOWS];

Vi

——————————— stream of string that use for making menu —--————-— %/
\}ypedef struct {
int member; /* number of string */
int forg; /* forground color */
int backg; /* background color */

char *string[32]; /* maximum of string is 32 set %/

} MENU;

struct ffblk *ffblk;

static char data[ROOM][SWITCH]; /* data memory use to hold configulation */

int

int
int
int
int
/%

mai

{

flr = 16,
rom{16] = {32,32,32,32.3

8]

.32,32,32,32.32,32,32,32,32,32,32};

2

f1l16),r[16][32]),sws[16]1{32]1[8][21;

chk(161132]

te[1024] ;

curr_wnd = 1 ; /% current window */
————————————————— STARTING THE PROGRAM ——=-mm—m—mmmmmaeee %/
n{ int argc , char *argv(])

MENU menu = {6,YELLOW,BLUE,
"File","Edit","Display”,"Setup”,"Version”,"Quit"}; /* main menu */

static int x,y; /* hold the current position */

static int pos = 0: /% hold the current menu *%/

char ch ;

int 1;

_setcursortype(_NOCURSOR); /* hidden cursor */

textattr (NORMAL) ;

clrscer();

make_scrn(); /* make background screen */
writeport("U"); /* loading data in borard z180 */

for(i=0;1<1024;i++)
te[il=readport();

load(); /* loading configulation file to memory */
cfrs(); /* loading status each switch of room */
version(); /* display version of program %/
bottom("-Move cursor Enter-Select",FALSE,HOR);
if(argc == 2) '
if(stremp(strupr(argv(1]1),"/SETUP") == 0)
setup(); /* edit mumber of floor and room */
do
{
ch = move_cursor(3,2,menu.member, 1 ,menu, &pos, &x,&y) ;
if{ch == CR)
p
A%
/% checking which menu was select *x/
switch(pos)
case 0 :

file(}; /* working with file system */

o



break; \

g case 1 . . .
edit(); /% edit switch in any room */
break:
case 2
display(); /* display switch.each room in floor */
break;
case 3
setup(); /% edit mumber of floor and room */
break;
case 4 :
version(); /* display version of program %/
break; AN
}
}
close_window();
} while (pos != menu.member-1); /% if selected QUIT then save */
save(); /% and exit to DOS x/
_setcursortype(_NORMALCURSOR) ;
textattr(NORMAL) ;
clrscr{);
}
VAR EEE display submenu of file and select it —~——- */
file(void)
{

/* submenu of file system */
MENU files = {6,YELLOW,MAGENTA,
"Update data "

3

"Save file ",
"Load file ",
"Directory ",
"Change drive",
"0S Shell LIS
static int current = 0; /* hold current position of submenu */
static int x,y;
char ch;
int 1i;
bottom("-Move cursor Enter-Select”.FALSE,VER):
do
{

ch = move_cursor(6,4,1,files.member.files,&current,&x,&y);

if (ch == CR)

{

switch {(current)
{
case 0 :
bottom{"Plase Wait. . .");
writeport("U"); /* loading data in borard z180 */

for(i=0;i<1024;i++)
te[il=readport();
bottom("-Move cursor Enter-Select",FALSE,VER);
break;
case 1 :
save(); ©  /* save configulation file */
break;

o

case
load(); /* load configulation file */
break;

(98]

case :
dir(); /% display file on disk %/
break;
case 4 : )
change(); /* change working drive */
break;
case 5 :




R

shell(); /% exit to OS shell %/
q:eak;
}
}
close_window();

} while (ch '= ESC);
bottom("-Move cursor Enter-Select",FALSE,HOR);

————— saving configulation file ——--- %/
FILE =*out;
MENU sav = {2,YELLOW,MAGENTA, "Save Status","Save Check"};
char c,ch;

int i,j,8a8,X,Y;
ch = move_cursor(20,6,1,2,sav,&sa,8&xX,&y);

if (ch==CR)
{
switch(sa)
{
case 0 :
bottom("Saving Check Config File . . ."
,FALSE,FALSE) ;
out = fopen("c:CHECK.CFG","w");

if (out == NULL)

{
open_window(26,12,53, 14, YELLOW,BROWN, ., TRUE) ;
cprintf(” Can not save config file"j:
for (i=400; i<=1000: i+=100) /* making sound */
3
L

sound({1):
delay(30)};
}
nosound( ) ;
delay(1000);
close_window();
return;
}

for(i=0;i<FLOOR;i++)

for(j=0; j<ROOM; j++);
fputc(chk[il[j],out);

break;

case 1 :
bottom("Saving Status Config File . . ."
,FALSE,FALSE);
out = fopen("c:STATUS.CFG","w");

if (out == NULL)

{
open_window(26,12,53, 14, YELLOW,BROWN, 1, TRUE) ;
cprintf(" Can not save config file");
for (i=400; i<=1000; i+=100)

{ /% making sound #*/
sound(i);
delay(30);
nosound( };
delay(1000);
close_window();
return;
}
for(i=0;i<1024;i++)
fputc(te[i],out);
break;
}




close_window():
bottom("~Move cursor Enter-Select",FALSE,VER):
fclose(out);

loading configulation file -—--- */ ~
FILE *in;
MENU lod = {2,YELLOW,MAGENTA, "Load Status","Load Check"}: ‘
char c,ch;
int i,j,la,x,y: N
ch = move_cursor(15,7,1,2,lod,&la,&x,&y); \\‘
if (ch==CR)
switch(la)
{
case 0:
bottom("Loading Config File . . .".FALSE,FALSE);

in = fopen("c:CHECK.CFG","r"};
if (in == NULL)
{
open_window(26,12,53,14,YELLOW,BROWN,1,TRUE);
cprintf(" Can not load config file");
for (i=400; i<=1000; i+=100)
/% making sound */
{
sound(i);
delay(30);

nosound() ;
delay(1000);
close_window();
return;
}
for(i=0; i<FLOOR; i++)
for(j=0; j<ROOM; j++)
{

c = getc(in);
chk[i1[]j] = c;

}
case 1 :
bottom("Loading Config File . . .",FALSE,FALSE);
in = fopen("c:STATUS.CFG","1r");
if (in == NULL)
{
open_window(26,12,53,14,YELLOW,BROWN, 1, TRUE); \
cprintf(" Can not load config file");
for (i=400; i<=1000; i+=100) /% making sound */
A
sound(i);
delay{30);
} ,
nosound( ) ;
delay(1000);
close_window();
return;
}
for(i=0;i<1024;i++)
{
c = getc(in);
te[i] = c;
}
}

e




}
/¥ ~———= exit to DOS shell ———-- %/
shell()
{
_setcursortype{_NORMALCURSOR);
open_window(1,1,80,25,YELLOW,BLACK.0,0);
clrscr();
cprintf("Type EXIT to return to two wire controller");
system("\command");
close_window();
_setcursortype (_NOCURSOR) ;
}
/¥ ———— change working drive --——- x/
change()
{
int drive;
static int Xx,y;
static int current = 0;
MENU drv = {7,YELLOW,LIGHTRED,
nAlv , an , ncn , nDu , nEn , nFn : "GH} ;
bottom("~Move cursor Enter-Select",FALSE,HOR):
current = getdisk();
drv.member = getdrive() + 1;
move_cursor(7,8,drv.member, 1,drv,&current ,&x,&y) ;
setdisk(current); /% set working drive %/
close_ window();
bottom("-Move cursor Enter-Select”,FALSE,VER);
}
/* -=-—- list directory —----- o
dir(void)
{
int fi,x,y;
char ch;
X =2,y =1;

close_window();
bottom{"-Move cursor Enter-Select”,FALSE.VER):
fclose(in);

£

window(0,0,79,24);
open_window(11,9,7l,19,YELLOW,MAGENTA,l,TRUE);

" do

/* -—- find directory --—- %/
fi = findfirst("*.%",ffblk,0x01);
/* —— display file on disk -—— x/
{
Y if (fi == FALSE)
' {
gotoxy(x,y);
cprintf("%s",ffbik->ff_name);
X += 15;
if (x > 61)
{
y += 13
if (v == 10)
{
ch = getch();
if (ch ==0)
ch = getch();
clrscr();
y =1
}
X =2
}
}

B



fi = findnext(ffblk);

} while (fi == FALSE);

/* -—— press any key to exit --—- %/
ch = getch();

if (ch == 0)

~ ch = getch(};
close_window();

}

[¥ ————= set switch of each room —-———- %/
edit(void)

{

\\%*number of floor %/
MENU floor = {16,YELLOW,MAGENTA,
"Floor 1","Floor 2","Floor 3","Floor 4",
"Floor 5","Floor 6","Floor 7","Floor 8",
"Floor 9","Floor 10","Floor 11","Floor 12",
"Floor 13","Floor 14","Floor 15","Floor 16"};
/% number of floor */

/% number of room */

MENU room = {32,YELLOW,MAGENTA,

"Room 1","Room 2","Room 3","Room 4",
"Room 5","Room 6","Room 7","Room 38",
"Room 9","Room 10","Room 11","Room 12",
"Room 13","Room 14","Room 15","Room 16",
"Room 17","Room 18","Room 19", "Room 20",
"Room 21","Room 22","Room 23", "Room 24",
"Room 25","Room 26","Room 27","Room 28",
"Room 29","Room 30","Room 31","Room 32"};
/* number of switch %/

MENU sw = {lQ,LIGHTRED,BLUE,
"Switch 1","Switch 2","Switch 3","Switch 4",
"Switch S","Switch 6","Switch 7","Switch 8",
"Switch 9","Switch 10","Switch 11","Switch 12"};
/* switch status */
MENU status = {2,LIGHTRED,BLUE,"OFF","ON "};
char chl.ch2,ch3,ch4; /* value from kevboard #*/
int temp; /* use for check which bit is on/off %/
int py.check,aress,poer,frs(2];
int flor,rm,swit,sta,i=0;
int X,y,x1,y¥1,x2,y2,x3,y3,x4,y4;
do |
{
bottom(" ’'X’ Or ESC To Exit ",FALSE,FALSE):
open_window(15,4,65,6,WHITE,BLUE, 1 ,FALSE) ;
cprintf("ARE YOU WANT CHECK IN OR CHECK OUT <I/0> : ")
check = getche();
if(check == "I’ || check == "i’ || check == 0’ !! check == 'o')
{
if(check == "I’ |} check == 'i’)
poer=l;
else
poer=0;
bottom("-Move cursor Enter-Select",FALSE,BIDIR);
x1l = 0;
yl = 0;
flor = 0;
do
{
if(flr % 4)
py = flr /4 + 1 ;
else
py = flr / 4 ;
chl = move_cursors(flr,fl1,17,6,4,py,floor,&flor,&x1,&yl);




. {3

{
x2 = 0;
y2 = 0;
m = 0
do
{
cfrs();

if(rom{flor] % 4)

py = ronfflor] / 4 +
else

py = rom{flor] / 4 ;

ch2 = move_cursors(rom[flor],r[flor]},21,9,4,py,room,&rm,&x2,&y2);

if(ch2 == CR)

1

{
if (check == 0’ || check == ’0’)
{
chk(flor]{rm] = WHITE;
r{flor]{rm] = WHITE;
3
else
{
chk[florl{rm] = YELLOW:;
r{flor}[{rm] = YELLOW;
x3 = 0;
y3 = 0;
swit = 0
do
{
ch3 = move_cursor(22,12,4,3,sw,&swit,&x3,&y3);
if(ch3 == CR)
{
x4=0;
y4=0; g
sta = 0;
do
{

bottom("-Move cursor Enter-Select",FALSE,VER);
X = (x3*12)+16+strlen(sw.string{0]);

y = y3+14;

chd = move_cursors(2,sws[flor][rm][swit],x,y,1,2,status,&sta,&x4,é

if (ch4 == CR)
{

sws[flor]irm][swit]{sta] = YELLOW;
sws{flor][rm][swit][abs(sta-1)] = WHITE;
aress= flor*0x40+rm*2+swit/8;

y temp = (int)((telaress]>>(7-(swit&7)))&l);

if(temp != sta)
if(sta == 1)

te[aress]|=power(2,7-swit&7);

else
te[aress]&=(
frs[0]=(({((poer<<1

("power(2,7-swit&7))&0xff);
ista)<<1)i1)<<5)|rm;

frs[1]=(flor<<4)|swit;

writeport ("E%c%chehe”, frs(0],frs[1], frs[0]&0xdf,frs{1])

i+4;
}
close_window();
bottom("-Move cursor
} while ( ch4 !'= ESC)

close_window();
} while (ch3 !'= ESC);
bottom("~Move cursor

}

Enter~Select",FALSE,BIDIR);

.
)

Enter-Select",FALSE,BIDIR);

3
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close_window();

bottom("-Move cursor Enter-Select',FALSE,BIDIR);
} while (ch2 !'= ESC);
bottom("-Move cursor Enter-Select",FALSE,BIDIR);
}

close_window();

bottom("-Move cursor Enter-Select"”,FALSE,BIDIR);

}while(chl != ESC);

}

close_window();

bottom(" X’ Or ESC To Exit ",FALSE,FALSE);
, }while(check t= ’X’&& check != ’x’&&% check !'= ESC);
\\\ bottom("-Move cursor Enter-Select",FALSE,HOR);

}
[¥* === display switch of each room ----- %/
display(void)

/*number of floor %/

MENU floor = {16,YELLOW,MAGENTA,

"Floor 1","Floor 2","Floor 3","Floor 4",
"Floor 5","Floor 6","Floor 7","Floor 8",
"Floor 9","Floor 10","Floor 11","Floor 12",
"Floor 13","Floor 14","Floor 15","Floor 16"};
/% number of floor */

/% number of room %/

MENU room = {32,YELLOW,MAGENTA,

"Room 1","Room 2","Room 3","Room 4",
"Room S§","Room 6","Room 7", "Room 8",
"Room 9","Room 10","Room 11","Room 12",
"Room 13","Room 14","Room 15","Room 16",
"Room 17","Room 18","Room 19","Room 20",
"Room 21","Room 22", "Room 23","Room 24",
"Room 25", "Room 26","Room 27","Room 28",
"Room 29","Room 30","Room 31","Room 32"};
/% number of switch */

MENU sw = {12,YELLOW,BLUE,

"Switch 1","Switch 2","Switch 3","Switch 4",
"Switch 5","Switch 6","Switch 7","Switch 8",
"Switch 9","Switch 10","Switch 11","Switch 12"};
/% switch status */

char *status[] = {"ON ","OFF"};

char chl,ch2,ch3; /* value from keyboard */ ,

int temp; /* use for check which bit is on/off */
int py,count;

int flor,rm,aress;

int x1,y1,x2,y2;

bottom("-Move cursor Enter-Select",FALSE,BIDIR);

x1l = 0;
¥yl = 0;
flor = 03
do

{

if(flr % 4)
py =flr /4 + 1 ;
else
py = flr / 4 ;
chl = move_cursors(flr,fl1,26,4,4,py,floor,&flor,&x1,&yl);
if (chl == CR)

{

X2 = 0;
y2 = 03
m = 0;
do

{



if(rom{flor] % 4)
py = rom{flor] / 4 + 1 ;
else
py = tom{florl / 4 ;
ch2 = move_cursors(rom[flor],r{flor},30,7,4,py,room,&rm,&x2,&y2);
if(ch2~== CR)
{
open_window(31, 10.65,17,LIGHTRED,BLUE, 1, TRUE) ;
do
{
/* printing switch status #/
for(count=0;count<sw.member/2;count++)
{ .
aress= flor*0x40+rm*2;
temp = (int)((te[aress]>>(7-count))&l);
gotoxy({2,count+1);
textcolor(sw.forg);
textbackground(sw.backg);
cprintf("%s %s %s",sw.string[count], temp ?
status[O]:status([1],
sw.string[count+6]);
aress = flor*0x40+rm*2+(count+6)/8;
if(count > 1)
temp = (int)((telaress]>>(9-count))&1);
else
temp = (int)((te[aress]>>(1-count))&1);
gotoxy(30,count+1);
cprintf("%s",temp ? status[0]:status[1]);
}
ch3 =getch();
} while (ch3 != ESC);
close_window();
bottom("-Move cursor Enter-Select”,FALSE,BIDIR);
}
close_window( ) ;
bottom("-Move cursor Enter-Select"”,FALSE,BIDIR);
} while (ch2 != ESC);
bottom("~Move cursor Enter-Select",FALSE,BIDIR);
}
close_window();
bottom("-Move cursor Enter-Select",FALSE,BIDIR);
}while(chl != ESC);
bottom("-Move cursor Enter-Select",FALSE,HOR);
}

/* edit mumber of floor and room */
setup(void)
1
int i , ch; '
open_window(10,5,50,7,WHITE,BLUE, 1,FALSE) ;
ch = ipu(16,38,&f1r,"ENTER MAXIMUM FLOOR : "}
if ( ch == ESC)
flr = 16 ;
open_window(10,9,50,11,WHITE,BLUE, 1,FALSE) ;
for(i=0;1i < flr; i++)
{
clrscr();
ch = ipu(32,38,&rom{i],"FLOOR %d , ENTER MAXIMUM ROOM : "y i+1);
if ( ch == ESC )
rom{i] = 32 ;
}
close_window();
close_window();

}

cfrs(void)

e
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{
int te?,i=0,j,k,1,equ=OxSO,sfl=l;

for(j=0;j<16;j++)

for(k=0;k<32:k++) ~
{for(1=0; 1 <8 ;1++)
{ tem=te[i];

Fem=(tem&equ)>>(7~l);

%f(tem== ) \\1

sws[jl[kI[1]{O]=YELLOW;
sws[jI[KJ{1][1]=WHITE;

}

else

( -
sws[jI{k][1][0O)=WHITE;
sws{jI[k][1][1]1=YELLOW;

}

equ>>=1;

}

r[j1[k] = chk[j1{k];

if(r[j)[k]==YELLOW)

sfl&=1;

else :
sT1&=0;

equ=0x80;

i+=2;

}
if(sfl==1)
f1[(j]=YELLOW;

else
f1[{j]=WHITE;

sfl=1;

}
}
[ ———— display version of program ----- x/
version{void)
{

int j = 0;

int i,count;
char *text{] = {"SPECIAL PROJECT 1992",
"DIRECTED BY",
"MR.SOPHON KURURAT",
"KING MONGKUT'S INSTITUTE OF TECHNOLOGY",
"LADKABAN " ,
"VERSION 1.1"};
char *temp;
bottom(" " ,FALSE,FALSE);
open_window(19,7,60,19,LIGHTGREEN,LIGHTRED,1,TRUE);
for (i=2; i<=10; i++)
{
if (i%3)
{

for (count=1; count<=strlen(text[j]); count++)
{
temp = slide(text[j],count);
sound(50);
delay(20);
nosound();
gotoxy((50-8)/2+strlen(text{j])/2~count,i);
cprintf("%s",temp);

It



/%

{

}

getch();
close_window();
bottom('"-Move cursor

Enter-Select" ,FALSE,HOR);

—————————————— display the pull down menu ----=-—-———=ceeuv %/
int move_cursor(int startx,int starty.int dimx,int dimy,
MENU menu, int *current,int #*x,int *y)

int 1,j,len;

int temp = 0

int width = 0;

char ch = 0;

int posx,posy;

/* caculate length of string %/
for (i=0; i<menu.member; i++)

{
.en = strlen(menu.stringl[il);
width += len;
width += 3;
if (len > temp)
temp = len;
}
len = tenmp;
if (dimy '= 1)
posx = startx+dimx*len+dimg*3;
zise

posx = startx+width;
posy = starty+dimy+1;

open_window(startx,starty,posx,posy,menu.forg,menu.backg.l,TRUE);

do
{
kcurrent = *y * dimx + *x;
posx = 2; posy = 1i
textcolor(menu. forg);
textbackground(menu.backg);
————————— Display bar menu —————————-
for (i=0; i<menu.member; i++)
{
textattr (NORMAL);

/* caculate position of cursor */

textbackground (menu.backg);

gotoxy(posx,posy) ;
if (i == *current)

{
}

textattr(REVERSE);

cprintf("%s",menu.string(i]);

if (dimy '= 1)

posx = posx+len+3;

else

posx = posxtstrlen(menu.string{i])+3;
if (posx > dimx*len+dimx*3)

{
POSy++;
posx = 2;
}
if (posy > dimy)
posy = 1;
}
ch = getch();
if (ch == 0)
ch = getch();

/* checking arrow key use for moving cursor */

switch (ch)




{

case 0Ox4b : ‘
if (dimx > 1) /* move left */
{

(*¥x)=-;
~ if ((*x) < 0)
(*x) = dimx-1;

}
break;

case 0x4d :
if (dimx > 1) /% move right #*/
{

\\\ (*x)++;
if ((*x) > dimx-1)
(*x) = 0;

break;
case 0x50 :
if (dimx > 1) /* move down */
{
(*y)++;
if ((*y) > dimy-1)
(*y) = 03
}
else
{
(*x)++;
if ((*x) > dimy-1)
(*x) = 0;
}
break;
case 0x48 :
if (dimx > 1) /¥ move up */
{
(*y) -= 1;
if ((xy) < 0)
(*y) = dimy-1;

}
else
{
(*x)-—
if ((*x) < 0)
(*x) = dimy-1;
}
break;

}
if (*current > menu.member)
*current = menu.member-1;
} while (ch != ESC && ch != CR);
return(ch);

[¥ ————— display the pull down menu for maximum floor and room ———-——- */

int move_cursors(int max,int st[],int startx,int starty,int dimx,int dimy,
MENU menu,int *current,int *x,int *y)

{

int i,j,len,s;

int temp = 0;

int width = 0;

char ch = 0;

int posx,posy;

/* caculate length of string */

for (i = 0; i < max; i++)

{
len = strlen(menu.string[il);
width += len;

R -



width 4= 3;
if (len > temp)
temp = len;
}
len = temp;
if (dimy = 1)
posx = startx+dimx*len+dimx*3;
else
posx = startx+width;
posy = starty+dimy+1;
open_window(startx,starty,posx,posy,menu.forg,menu.backg,l,TRUE);
do N
{ N
kcurrent = ¥y * dimx + *x; /* caculate position of cursor %/
posx = 2; posy = 1;
textcolor(menu.forg);
textbackground(menu.backg) ;

ettt Display bar menu -----—-—-- */

for (i=0; i<max ; i++)

{
textattr(st[i]);
textbackground(menu.backg);
gotoxy(posx,posy);
if (i == *current)

{
}

cprintf("%s",menu.string(i]);
if (dimy != 1)
posSx = posx+len+3;

textattr(REVERSE ; st[i]);

else
posx = posx+strlen(menu.string(i])+3;
if (posx > dimx*len+dimx*3)
%
poOSy++;
posx = 2;
}
if (posy > dimy)
posy = 1;
}
ch = getch();
if (ch == 0)
ch = getch();
/* checking arrow key use for moving cursor %/
switch (ch)

{
case 0x4B :
if (dimx > 1) /* move \left */
(%x)~-;
if ((*x) < 0 && (*y) == max / dimx && max % dimx)
(#x) = max % dimx - 1;
else if ((*x) < 0)
(*x) = dinmx~1;
}
break;
case 0x4D :
if (dimx > 1) /* move right #*/
(*x)++; _
if (((#x) > dimx-1) 1} ((*x) == max % dimx) && ((*y) == max
(¥x) = 0;
}
break;

case 0x48 :



if (dimx > 1) /* move up %/

(*¥y) =
if ((*y) < 0 && ((*x) < max % dimx || max % dimx == 0))
(*y) = dimy-1;

else if((*y) < 0 && (*x) >= max % dimx)
(*y) = max / dimx -~ 1;

else
{
(%x)-—;
if ((*x) < 0) N
(*x) = dimy-1; N
}

break;

case 0x50 :
if (dimx > 1) /* move down */
{
(¥y)++;
if (((*y) > dimy-1) && ((*x) < max % dimx) !!
(((*y) >= max /dimx) && ((*x) >= max % dimx)))
(*y) = 0;

else
{
(*x)++;
if ((*x) > dimy-1)
(*x) = 0;

break;
}
if (*current > max)
*current = max -~ 1;
} while (ch != ESC && ch != CR);

return(ch);
}
[* —mm—m e input maximum of floor and room ----—--- */
ipu(int mx,int mc,int *mum, char *fmt, ...)
{

va_list argptr ;

int i = 0, again = TRUE,xi;
char s(140]1,m[140],d;
va_start( argptr , format ) ;
vsprintf( s , fmt , argptr ) ;
cprintf("%s" , s ) ;
memset (m, ’\0’,140);

xi = wherex();

do
{
d = getch();
switch(d)
{
case '0’
case 1’
case ’'2’
case '3’
case 4’
case '3’
case '6’
case '7°’
case '8’

case '9’ : if (wherex() <= mc)

cprintf("%c",d);

w Y
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m(i] =
m{i+1]
i++;
}
break;
case CR : *pmum = atoi(m);
if(*mum > mx || *mum < 0)

{

clrser();

d;
= ’\0’;

cprintf("INVALIC NUMBER, PRESS ANY KEY TO AGAIN");

getch();
clrscr();
cprintf("%s",s);
i = 0;
memset{m,’\0’,140);
again = TRUE;
}
else if ( *mum == 0 )
{
*mum = mx ;
again = FALSE;
}
else
again = FALSE;
break;
case 0 : d = getch();
if(d == 0x4B)
{

if(xi < wherex() - 1)

£
i

/* Fill screen %/

{
gotoxy(wherex() - 1,wherey());
cprintf("%c",” ’);
gotoxy(wherex() - 1,wherey());
}
else
{
gotoxy(xi,wherey());
cprintf("%c",’ ’);
gotoxy(xi,wherey());
i-—;
m(i] = ’\0’;
}
break;
}
}while(again && d != ESC);
return(d);
}
Y Make screen -————-—-—- */
make_scrn()
{
char *bar = " TWO WIRE REMOTE CONTROLLER ";
putasc(0xbl,NORMAL,LIGHTBLUE, (24%80));
gotoxy(1,1);
top(bar);
}
[F e display at top of screen —-——-—~——— */

top(char *bar)
{

int len;
textattr (REVERSE);
gotoxy(1,1);




clreol();

len = strlen(bar);

gotoxy((MAXX/2-len/2),1);

cprintf("%s",bar); /* -- display title —- %/
}

~
/¥ e display at bommtom of screen --————-——--- */

bottom(char *ex,int flg,int arrow)
{
window(1,1,80,25);
gotoxv(1,25);
N textattr (REVERSE);
AN clreol(); _
if (flg == TRUE)
gotoxy((MAXX/2)-(strlen(ex)/2),25);
else
gotoxy(2,25);
if (arrow == HOR)
{
putch(27);
putch(0x20);
putch(26);

if (arrow == VER)
{
putch(24);
putch(0x20);
putch(25);
if (arrow == BIDIR)
{
putch(24);
putch(25);
putch(26);
putch(27);
}

cprintf("%s",ex); /¥ -- display help —- x/

[¥ —m—em e open a new window */
open_window(left,top,right,bottom,foreg,backg,frame,shadow)

int bfsize;
int sinc = 0;

for (sinc=1500; sinc<=2000; sinc ++)

: sound(sinc);
nosound(); \
sinc = 0; '

if (shadow && right < 80 && bottom < 25)

sinc = 1;

bfsize = (bottom-top+l+sinc) * (right-left+l+sinc) * 2;
if (curr_wnd < MAX_WINDOWS)

i '
if (curr_wnd == 1)
gettextinfo(windows);
else
{

windows[curr_wnd-1].curx = wherex();
windows[curr_wnd-1].cury = wherey();

if ((dressing[curr_wnd].wsave=malloc(bfsize))!=NULL)

{

gettext(left, top, right+sinc, bottom+sinc,
dressing[curr_wnd].wsave);

window(left, top,right,bottom);

ey o



textcolor(foreg);
textbackground(backg) ;
gettextin#b(&wkw); '
dressing[curr_wnd].frame = frame:
dressing[curr_wnd].shadow = shadow;
clear_window();

windows[curr_wnd++] = wkw;

/¥ window frame characters ——--—-—-——mmmeeeo */
#define NW  (dressing[curr_wnd].frame == 1
#define NE  (dressing[curr_wnd].frame == 1
#define SE  (dressing[curr_wnd].frame == 1 9
#define SW  (dressinglcurr_wnd].frame == 1 9
#define SIDE (dressing{curr_wndl.frame == 1
#define LINE (dressing{curr_wnd].frame == 1

/¥ blank the windcw and draw its frame ———————- x/
clear_window(void)

int x, y;

int ht = wkw.winbottom - wkw.wintop + 1;
int wd = wkw.winright - wkw.winleft + 1;
char line[81];

clrscr();
if (dressing[curr_wnd].shadow)

textcolor (LIGHTGRAY) ;

textbackground (BLACK) ;

window(wkw.winleft,wkw.wintop,wkw.winright+1,
wkw.winbottom+2);

for (y = 2; y < ht+l; y++)

gotoxy(wd+1,y);
putch(dressing{curr_wnd].shadow == 2 ? °’ :
*(dressing[curr_wnd].wsave+((wd+1)*y—1)*2));

.

}
gotoxy(2, ht+l);
for (x = 0; x < wd; x++)
putch(dressing{curr_wndl.shadow == 2 2 * ' .
*(dressing[curr_wnd].wsave+(((wd+1)*ht+1)+x)*2));
window(wkw.winleft,wkw.wintop,wkw.winright,
wkw.winbottom);
textattr(wkw.attribute);

if (dressing[curr_wnd].frame)
{
window(wkw.winleft,wkw.wintop,wkw.winright,
wkw.winbottom+1);
memset(line+1,LINE,wd~2);
line[0] = NW;
line[wd-1] = NE;
line{wd] = ’\0’;
cputs(line);
for (y = 2; y < ht; y++)
{

gotoxy(1,y);
putch(SIDE);
gotoxy(wd,y);
putch(SIDE);

}

line[0] = sw;

line{wd-1] = SE;

e, T, .
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cputs(line);

window(wkw.winleft+1 ,wkw.wintop+!.wkw.winright-1,
wkw.winbottom-1);

wkw.curx = wkw.cury = 1;

gotoxy{l, 1);

[F e close a window ~———=—-cmmmmeee */
close_window{void)
{
int sinc = 0; .
N
if (dressing(curr_wnd-1].shadow)
sinc = 1;
if (curr_wnd > 1)
{
puttext(wkw.winleft,wkw.wintop,
wkw.winright+sinc,
wkw.winbottom+sinc,
dressingf[curr_wnd-1].wsave);
free(dressing[curr_wnd-1].wsave);
wkw = windows[ (--curr_wnd)-1};
textattr(wkw.attribute);
if (dressing{curr_wnd-1].frame)
window(wkw.winleft+1,wkw.wintop+1,
wkw.winright-1,wkw.winbottom-1);

window(wkw.winleft,wkw.wintop,wkw.winrght,
wkw.winbottom);
gotoxy(wkw.curx, wkw.cury);

/¥ e e Put a character on screen —---—-—-————————— */
putasc(unsigned char ascii.unsigned char attr,
unsigned char backg,unsigned int count)

{
textcolor{backg);
_AL = ascii;
_BL = attr;
-_CX = count; -
_BH = 03
_AH = 9;
geninterrupt (0x10);
}
getdrive()
{
_CX = 6;
do
{
X -= 1;
_AH = 0xOE;
DX = _CX;
geninterrupt(0x21);
_AH = 0x19;
geninterrupt(0x21);
_AH = 0;
} while (_AX '= _CX);
return(_AX);
}

slide(char *string,int len)
{

char *str;




in% i3
fog (i=0; i<len; i++)
{

stri] = #string++;

}
strfi] = '\0";
return(str):

}

_setcursortype(int status)
{
union REGS reg;
if ( status == 0x20 )
reg.h.ch = bios->cursTop | status ;
else
reg.h.ch = bios->cursTop & status ;

reg.h.ah = 1 ;
reg.h.cl = bios->cursBottom ;
L int86(0x10,&reg,&reg)
| }
int power(int x,int y)
int 1i;
if(y==0)
5 . X=1;
else
for(i=0;i<y~1i;: ++)
X+=X;
return(x);
}
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TECHNICAL DATA

MC145026

Encoder and Decoder Pairs MC145027
CMOS MC145028

SC41342
These devices are designed to be used as encoder/decodar pairs in remote con-
trol applications. SC41 343 .
The MC145026 encodes nine lines of information and serially sends this informa-
tion upon receipt of a transmit enable (TE) signal. The nine lines may be encoded SC41 344
with trinary data (low, high, or open) or binary data (low or high). The words are
transmitted twice par encoding sequence o increase security.
The MC145027 decoder receives the serial stream and interpets five of the trinary

digits as an address code. Thus, 243 addresses are possible. i binary data is used P SUFFIX

al the encoder, 32 addrasses are possible. The remaining sefial information is inter- PLASTIC DIP

petod as four bits of binary data. The valid transmission output (VT) goes high on -+ F/‘ CASE 648

the MC145027 when two conditions are met. First, two addresses must be consecl'5

tively received (in one encoding sequence) which both maich the local address.

Second, the 4-bits of data must malch the last valid data received. The active VT D SUFFIX

indicates that the information.at 3he data output pins has been updated. S0G
The MC145028 docoder tréats all nine trinary digits as an address which allows CASE 7518

19,683 codes. I binary data is encoded, 512 codes are possible. The valid transmis-

sion output (VT) goes high on the' MC145028 when two addresses are consecutively

received (in one encoding sequence) which both maich the local address. OW SUFFIX

« Operating Temperature Range: —40* 1o 85°C SOG

« Very-Low Standby Current for the Encoder: 300 nA Maximum @ 25°C CASE 751G

o Interfaces with RF, Uttrasonic, or Infrared Modulators and Demodulators

« RC Oscillator, No Crystal Required

o High External Component Toleranca; Can Use £5% Componants

« Internal Power-On Reset Forces All Decoder Outputs Low

o For Infrarsd Applications, See Applications Note AN1016 ORDERING INFORMATION

» Operating Voltage Range: 4510 18 V MC145026P, SC41342P Plastc OIP

o Low-Voltage Versions Available — MC145026D,SC413420  SOG Package

SC41342: 2.5 10 18 V Version of the MC145026 | ™) 2k o
SC41343: 2.8 10 10 V Version of the MC145027 . 4503;6\3054&“391 A g‘g’G"‘;D' .
SC41344: 2.8 to 10 V Version of the MC145028 4

MC145028P, SC41344P Plastic DIP

. MC145028DW, SC413440W SOG Package
K L3
PIN ASSIGNMENTS
AL Q1 16§ Vpp AT 16 {1 Vpp At 1 188 Vpo ¢
g2 15 [J DATAOUT a2 151 D6 afl2 15088
FehiE] upTE A3[]3 14 07 FXRik] WA
MO 1301 Rre mds 13pos M4 13D
A s 12ficre Asfls 121 09 As[is 120 A
Asosds 111 Rg Ry s upvr . R (s Hpvr
ATO7 Q{7 10[] ASD9 ¢ Q7 10 I RaCp ¢ g7 101 Rpp
Vss Q18 9] As08 Vss 8 9] DATAIN Vss 18 9] DATAN
MC145028 MC145027 MC145028
SC41322 SCAI343 SC41384
ENCODERS DECODERS | DECODERS



MC145026eMC145027+MC145028
SC41342¢SC41343SC41344

Rs Rrc
Crc
w ] 12 13
3PN
L4 | osdiikron 4 D‘T‘A%E‘-ECT 15 DATA
AND DIVIDER out

M Jéﬂj
x? i
o 2
M 4
s S
L : TRINARY
K . b DETECTOR
- S :
A707 I &
9 | PN Vpp = PIN 16
o Vsg=PN8
AR

Figurs 1. MC145026 Encoder Block Diagram

T .

2 CONTROL _GE—_— .S-—J D6
LOGIC 2
M < £ 07
B E 2 13
al 3 o 3 o]
s&omm&ncm =3 12
< ™ 09
A > &
Ty !
o [58 DATA | 9 DATA
‘ > < EXTRACTOR N
M 15 o Vpo = P16
AS 5 ) 640 Vgg=PINE
‘.‘g Ry }-‘1'

Flgure 2. MC145027 Decoder Block Dlagram
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Figure 3. MC145028 Decodar Block Dlagram

MAXIMUM RATINGS® (Vohage Relarenced to Vsg)

9 DATA

EXTRACTOR W

ey

Symbol Parameter Value Unlt
Voo DC Supply Voltage (except SC41343, SC41344) -0.5% +18 v
VDD | DC Supply Voltage (SC4 1343, SC41344 only) 0.5t +10 v

Vin DC input Voltage 05t Vpp+os | Vv
Vout DC Output Voltage ~0510Vpp+05 | V

lin DC Input Current, per Pin 10 mA
lout DC Cutput Cument, per Pin £10 mA
Pp Power Dissipation, pec Package 500 mwW
Tstg Storage Temperature 6510 4150 o
T Lead Temperature, 1 mm from Case for 10 Seconds 260 <

* Maximum Ratings are those values beyond which damage 1o the davice may occur, Functional
operation shoulkd be restriictad 1o the fimits in the Electrical Characteristics tables or Pin Descrip-
tons section.

‘]0 czlj_ Vpo=PIN16
—~  VsgePINS
Ry =

This device contains protection cir-
cuitry to guard against damags due
© high static votages or electric
fields. However, precautions must
be taken to avoid applications of any
voltage higher than maximum rated
voltages to this hegh-impedance cx-
cuit. For proper operation, Vi, and
Vout should be constrained to the

range Vss < (Vin o Vout) £ VpD.
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ELECTRICAL CHARACTERISTICS — MC145026, MC145027, MC145028, and SC41342" (Voitage Referenced 1o V5g)

Guaranteed Limit
Symbol Characterlstlc VeD 40°C 25 85°C Unlt
Min Max Min Max Min Max
VoL Low-Level Cutput Voltage 5.0 —_ 0.05 — 0.05 — 0.05 v
(Via = VDD ¢ 0) 10 —~ | 008§ — | 005 | — | o005
15 — 0.05 — 0.05 -— ~0.05
Vor | High-Level Output Vohage 50 | 495 | — | 495 | — | 495 | — v
(Vin = 0 ot VD) 10 995 | — | 9985 | — | 995 | —
15 14.95 —_ 14.95 — 14.95 _—

ViL Low-Level input Voltage v
(Vout = 4.5 0r 0.5 V) 5.0 — 1.5 - 1.5 - 15
(Vout=9.0er 1.0V) 10 —_ 3.0 —_— 3.0 -— 3.0
{(Vout = 13.50r 1.5 V) A 15 = 4.0 — | 40 — | 40

ViK High-Levet input Voltage v
(Vout = 0.5 0r 4.5 V) 50 as - 35 - as -

(Vour= 1.00r9.0 V) J 10 7.0 — 7.0 — 7.0 -
(Vout = 1.50r 13.5 V) . il s 1 —_ 1" — i -

loH High-Level Output Current ' mA
(Vour =25 V) 50 | 25 | — | 21| — | -7 | —

(Voui = 4.6 V) so0 |-052| — |-044| — |03 —
{(Vour=9.5V) 10 13} — | 11 - | 09| -
(Vour = 13.5V) 15 36| — |80} — | 24| —

oL Low-Level Output Current mA
(Vour =04 V) 50 052 | — 0.44 —_ 0.36 -

(Vout = 0.5 V) 10 13 - 1.1 - 0.9 -
(Vout=1.5V) 15 3.6 —_ 3.0 —_— 2.4 _

lin Input Cument — TE 5.0 - - 3.0 1 - - A

(MC145026 and SC41342, Pullup Device) 10 _— —_ 16 80 - —
15 —_ —_ 35 120 - -

lin Input Current 15 —_ 0.3 - 0.3 -— 210 RA
RS (MC145026 and SC41342),

Data In (MC 145027, MC145028)

lin Input Current pA
A1-AS, AB/D6-A9/D9 (MC 145026 and SC41342), 5.0 —_ —_ - £110 —_ —

A1-AS (MC145027), 10 —_ —_ —_ —_ —
A1-A9 (MC145028) 15 — 4 — 8500 | —
+1000
Cin Input Capacitance (Vi = 0) - —_ — — > 75 —_ —_ pF
IpD Quigscent Curent — MC145026 and SC41342 5.0 - —_ - 0.1 _ -
HA
10 - —_ - 02 — — »

15 Y — — 03 —_ -

oo Quiescent Curent — MC 145027, MC145028 50 - —_ — 50 - —
pA

10 - —_— — 100 —_ —

15 —_ - — 150 —_ —_

lag Dynamic Supply Current -~ MC 145026 and SC41342 50 —_ -_— -— 200 _ — HA
{fc = 20 KHz) 10 - — - 400 — -

15 —_ - — 600 — —

lad Dynamic Supply Current — MC145027, MC 145028 5.0 —_ — - 400 —_ - pA

(le= 20 kHz) 10 — - - 800 — —
15 —_ — — 1200 — —_

*Also see next Electrical Characteristics table for 2.5 V specifications.
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ELECTRICAL CHARACTERISTICS — SC41342 (Vohage Reforenced o Vgg)

Guarsnteed Umlt
Symbol Charscleristic VeD —40°C 25°C +85°C Unlt
Min Max Min Max Min Max
VoL Low-Level Output Voltage 28§ - 0.05 - 0.05 — 0.05 v
(Vin=0Vorvpp}
Vou High-Level Output Vokage 25 245 - 245 — 245 — \
(Vin =0 VorVpp)
ViL Low-Level input Voltage 25 — 0.3 - 03 —_ 03 v
(Vour = 0.5V or2.0V)
ViH High-Leve! Input Voltage 25 2.2 — 2.2 — 2.2 —_ v
(Vour = 0.5Vor20Vv)
loH High-Level Output Current 25 0.28 - 0.25 - 1 02 — mA
(Vour = 1.25V) y
oL Low-Level Output Current 25 0.22 —_ 0.2 —_ 0.16 - mA
(Vout = 0.4 V)
lin Input Current (TE — Pulup Device) 25 - — 0.09 1.8 — _ A
lin Input Current (A 1-AS, AS/DE-AS/DI) 2.5 — — — 425 — —_ A
[o]s} Quiescent Cumont 25 - - - 0.05 — - pA
lad Dynamic Supply Current (I = 20 kHz) 25 —_ — — 40 —_ - PA
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OPERATING CHARACTERISTICS

MC145026

The encodaer serially transmits trinary data as defined by the
state of the A1 through AS and A6/D6 through A9/DS input
pins. These pins may be in either of three states (iow, high, or
open) allowing 19,683 possible codes. Thetransmit sequence
is inftiated by a low level on the TE input pin. Eachtime the TE
input is forced low, the encoder outputs two identical data
words. Between the two data words, no signalis sent for three
data periods. Hf the TE input is kept low, the encoder continu-
ously transmits the data word. See Figure 10.

Each transmitted trinary digit is encoded into pulses (See
Figure 11). A lbogic zero (low) is encoded as two consecutive
short pulses, alogic ona (high) as two consecutive long pulses,
and an open (high-impedance) as a long pulse followed by a
short pulse. The input state is determined by using a woak
“output” device 1o lry 10 force each input first low, then high. If
only a high state results from the two tests, the input is as-
sumed to be hardwired to Vpp. i only a low stata is obtained,
the input is assumedto be hardwired to Vgs. lfboth a high and
alow can ba lorced at an input, an open is assumed and is en-
coded as such. The "high”and “low" lavels are 70% and 30%
of the supply voltage as shown inthe Electrical Characteristics
Table. The weak “output” davice sinks/sources uplo 110 A at
a5V supply lovel, 500 pA at 10 V, and 1 mA at 15 V.

The TE input has an internal pullup device so that a simpie
switch may be used to force the input low. WhileTEis}'liqh. the
encoder is complotely disabled, the oscillator is inhibxled, Bnd
the current drain is reduced 1o quiescent current. When TEis
brought low, the oscillator Is started, and the transmit se-
quence begins. Theinputs are then sequentially selected, and
determinations are made as to the input logic states. This in-
formation is serially transmitted via the Data Out pin.

MC145027

This decoder recsives the serial data from the encoder and
outputs the data, i it is valid. The transmitted data, consisting
of two identical words, is examined bit by bit during reception.
The first{ive trinary digits are assumedtobe the address. lf the
received address maiches the local address, next four (data)
bits are internally stored, but are not transferred 1o the output
datalatch. As the second encoded word is received, the ad-
dress must again match. Hf a match occurs, the new data bits
are chacked against the previously stored data bits. H the two
nibbles of data (four bits each) match, the dataistransferred to
the output data latch by VT and remains until new data fe-
places it. Atthe same time, the VT output pin is brought high
and remains high until an error is received or until no input sig-
nal is received for four data pariods. See Figure 10.

Although the address information may ba encoded intrinary,
the data information must be either a one or a zero. A trinary
(open) data line is decoded as a logic one.

MC145028

This decoder. operates in the same manner as the
MC145027 except that nine address lines are used and no
data output is available. The VT output is used to indicate that
avalid address has been received. For transmission security,
two identical transmitted words must be consecutivaly re-
ceived before avalidtransmission output (VT) signalisissued.

The MC145028 allows 19,683 addresses when trinary lev-
els are used. 512 addresses are possible when binary levels
are used.

PIN DESCRIPTIONS
MC145026 ENCODER

A1 through AS, A6/D6 through A/D$ (Pins 1 through 7,
8, and 10)

These address/data inputs are encoded and the datais sent
sarially from the encoder via the data out pin.

Rs, C1C, RTc (Pins 11, 12, and 13)

These pins are part of the oscillator section of the encoder.
Seae Figure 9. Vwu

¥ anexternal signal source is used instead of the internalos-
cillator, it should be connectedto the Rg input and the RT¢ and
CTC pins should be left open.

TE (PIn 14)

This active-low transmit enable input intiates transmission
when forced low. An internal pullup device keeps this input
normally high. The pullup current is specified in the Eloctrical
Characteristics table.

Data Out (Pin 15)

This is the output of the encoder that serially presents the
encoded data word.

Vgs (Pin 8)

The most-negative supply potential. This pin is usually
ground. 4

Vpp (Pin 16)
The most-positive power supply pin.

MC145027 AND MC145028 DECODERS

A1 through A5 (Pins 1 through 5) — MC145027
A1 through A9 (Pins 1 through §, 15, 14, 13, and 12) —
MC145028

These are the local address inputs. The states of {pese pins
must match the appropriate encoder inputs for the VT pintogo
high. The local address may be encoded with trinary or binary
data.

D6 through D9 (Pins 15, 14, 13, and 12) - MC145027
ONLY

These outputs present the binary information that is on en-
coder inputs A6/D6 through A9/D9. Only binary data is ac-
knowledged; a trinary open at the MC145026 encoder is de-
coded as a high lavel (logic 1).

Ry, C1 (Pins 6,7) c«*".'"'

As shown in Figures 2 and 3, these pins accep! a resistor
«and capacitor that are used to determine whether a narrow
pulse or wids pulse has been received. Thetime constantR{x
C1 should be set 10 1472 encoder clock periods:

R4 C1=3.85RTcCrC



MC145026°MC145027°MC145028¢
SC41342+SC41343+5C41344

R2/Ca (Pin 10)

As shown In Figures 2 and 3, this pin accepts a resistor and
capacitor that are used to detect both the end of a received
word and the end of atransmission. Thetime contant Rpx C2
shoukd be 33.5 encoder clock perods (four data periods per
Figure 11):R2 C2 = 77 RTC CTC- Thistime contant is used to
determine whether the data in pin has remained low for four
data periods (end of transmission). A separate on<chip
comparator looks at the voltage-equivalent two data pericds
(0.4 R2 C2) to detect the dead time between received words
within a transmission.

VT (PIn 11)

This valid transmission output goes high after the second
word of an encoding sequence when the following conditions
are satisfied: .

AW

(1) the received addresses of both words match the local de-
coder address, and

(2) the received data bits of both words match.

VT remains high until either a mismalch is received or no in-
put signal is received for four data periods.

Vss (Pin 8)

The most-negative supply potential. This pin is usually
ground.

Vpp (PIn 16)
The most-positive power supply pin.

.

Crc = Ric
];z 1

This oscillator operates at a frequency determined by the
extornal RC network; Le.,

A e

2.3 Ryc C1C’

for 1 kHz <1< 400 kHz
where: CTC' = CTC + Clayout + 12 pF
Rs=2Rrc
Rg 220k
Ryc210k
400 pF < CTC < 15 pF

(Hz)

The valuelor Rg should bachosentobe 22times RYC. This
range ensures that curent through Rg is insightficant com-
pared to current through RTC. The upper limit for Rg must en-
sure that Rg x 5 pF (input capacitance) is smail comparad to
Ryc x Cxc.

" For{requencies outside the indicated range, the formula is
less accurate. The minimum recommended oscillation fre-
quency of this circutt is 1 kHz. Susceptibiiity 1o externally in- *
duced noise signals may occur for frequencies below 1 kHz
and/or when resistors utilized are greater than 1 MQL

Figure 9. Encoder Osclilator Information
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ENCODER
] PWnin

2 WORD TRANSMISSION
L3 CONTINUOUS TRANSMISSION
ENCODER v - 2T 2 RANI XK BYIZER T 228N 3 832
oscuaton_ [N VUL, SULUUUUAASL, AUUUUUS s
{PN12)
187 9TH 18T . oM
— DIGIT ~={ . > DIGIT —+ 06T — . > DIGT —=§
DATA OUT
e o U M U1 tUL__JL__l
b— HiGH —efe— OPEN =t tOW ~—1 L i I
foe———— 15TWORD +| k 24D WORD |
F ENCODING SEQUENCE IL !

i
s _DECOOER : 11(RLy |
<
|

L

£
VALID TRANSMISSION
PN 1Y)

DATAOUTPUTS

=1

Figure 10. Timing Dlagram

ENCOOER -

(P12

| e T g

PR 15)

g

:

o~

=
e

fe———————— DATAPERID ———4

Figure 11. Encoder Data Waveforms



MC145026°MC145027°MC145028¢
SC41342¢SC413432S5C41344

HAS
THE TRANSMISSION
BEGUN?

YES

‘a4

3

Figure 12. MC145027 Flowchart

DISABLE VT
ON THE 1ST
ADDRESS MISMATCH
STORE
THE
X 480 )
DATA i
DISABLE VT
ON THE 1ST
DATA MISMATCH
LATCH DATA
ONTO OUTPUT
PINS AND
ACTIVATE VT
DISABLE
\u
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HAS
THE TRANSMISSION
BEGWN?

YES

DISABLE VT ON THE 1ST
ADDRESS MISMATCH
AND IGNORE THE REST
OF THIS WORD

ACTIVATE VT

DISABLE VT

Figure 13. MC145028 Flowchart
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Vop=15V

{max (Hz)

(REF. TO ENCODER CLOCK)

4

1 4 ] + } + 1 3 1

10 2 x 40 50
Clayout (5F) ON PINS 1-5 (MCTAS027); PINS 1-5 AND 12-15 (MC145026)

Figure 14. imax V8 Clayout — Decoders Only
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Voo w® Yo vop
( Lo Voo
0.1 01
N~ O | T g== _a,
= 14 16 = = 16
mI:ARY &2 1 15 N 9 1 | At §
A3 5
ADORESSES Wa 2 5 2 l X TRARARY
u L3 s ]
Ny M ADORESSES
1. 4] Mciesozs Rl MC14saz7 | 4 s
L {ens s OR Ric 7 OR 5 e 4
61 SC41342 |13 c SC41343 {15
(1 «2-25r 7 2 1 Cre I ! 10 gg =
4B 0] 8 ] g 13
BINARY 10 1 10 12
DATA Mt 08 e 0
S S I R Vi
3 8 .
d " ind REPEAT OF
. 7 ABOVE
./‘ " .
REPEAT OF
-ABOVE
C1¢’ = CTC + Clayout + 12 pF
1 100 pF SCrc S 1S uF
. Ryc210k;Rg=2RT1C
23RTcCTC . Ry210k
Cy 2 400 pF
R1Cy = 3.95RTCC 1 P
1C1 TCCTC Ro 2 100K
R2C2 = 77 RTcCTC Cp 2 700 pF
Example R/C Vslues
N i {All Resistors and Capacltors are £5%)
(C1c’ = CTC + 20 pF) . .
fosc (kM) | Ry Cre Rs Ry C4 Rz C2
362 10k 120pF | 20k 10K 470pF | 100k { 910pF
181 10k 240 pF 20k 10k 910pF | 100k | 1800 pF p

88.7 10k 490 pF 20k 10k 2000 pF| 100k | 3900 pF
426 10k 1020 pF 20k 10k 3%00pF| 100k { 7500pF
- 21.5 10k 2020 pF 20 k 10k | 8200pF| 100k | 0.015pF
853 10k 5100 pF 20k 10k 0.02pF{ 200k 0.02 uF
1.71 50 k §100pF | 100k 50 k 0.02pF| 200k 0.1 pF

Figure 15. Typlcal Application
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APPLICATIONS INFORMATION

Intrared Transmitter

In Figure 16, the MC145026 encoder is setto run at an oscil-
lator frequency of about 4 kHz to § kHz. Thus, the time re-
quired for acomplete two-word encoding sequence is about 20
ms to 40 ms. The data output from the encoder gates an RC
oscillator running at S0 kHz; the oscillator shown starts rapidly
enough to be used in this application. When the "send” button
is not depressed, both the MC145026 and osdillator are in a

fow-power standby state. The RC oscillaior has to be trimmed 1} &

for 50 kHz and has some drawbacks for frequency stability. A

" suparior system usas a ceramic rasonator oscillator running at

400kHz. This oscillator leeds a divider as shown in Figure 17.
The unused inputs of the MC14011UB must be grounded.

The MLEDS81 IRED is driven with the 50 kHz square wave a
about 200 mA 10 300 mA 1o generate the carrier. H desired, 2
IREDs wired in series can be used. (See Application Note
AN1016{or more information.) The bipolar IRED switch shown
in Figure 16 offers two advantages over a FET. First, a logic
FET has too much gate capacitance for the MC14011UB to
drive without wavelorm distortion. Second, the bipolar drive
parmits lowar supply voltages, which are an advantage in por-
table bat&‘ ol od applications.

] nshownlnF'ngure 16 oparates over asupply
range of 4.5 Vo 18 V. A low-voltage system which operates
down 10 2.5 V could be realized if the SC41342 (the low-volt-
agaversion of the MC145026)is usedi iNkieu nlieu of the MC145026.
The oscillator saction of a MC74HC4060 is used in place ofthe
MC14011UB. The data output of the SC41342 is inveried and
fod to the reset pin of the MC74HC4060. Alternatsly, the
MC74HCU04 could be used for the oscillator,

informationonthe MC14011UB s in book number OL131/D.
The MC74HCU04 and MC74HC4060 are found in book num-
ber DL129/D.

Infrared Reo;alver

‘Thes ivar in Figure 18 couples an IR-sensitive diode to
input broamp A1, foliowed by bandpass amplifier A2 with a
gain of about 10, Limiting staga A3 follows, with an output of
about 800 mVp-p. The limitod 50 kHz burst is detected by
comparator A4 that passes only positive pulses, and peak-de-
tected and fillered by a diode/RC network o extract the data
envelopa from the burst. Comparator A5 boosts the signalto
logic levels compatible with the MC145027/8 data input. The
datain pin of these decoders is a standard CMOS high-imped-
ance input which must NOT be allowsd to float. Therefore, di-
rect coupling from AS 1o the deccder input is utikzed.

Shielding should'be used on at least A1 and A2, with good
ground and high-sansivity circuit layout techniques applied.

For opaeration with supplies higher than +5 V, limiter Ad's

b&}we output swing needs to be limitedto 3V 5 V. Thisis
m\’vgé

mplished via adding a zeneg‘ diode in the negahve
feedback path, thus avoiding sxcassive system noise. The
biasing resistor stack should be adjusted suchthat V3is 1.25V
to1.5V.

This system works up 10 a range of about 10 meters. The
gains of the system may be adjusted to suit the individual de-
sign neads., The 100 Q resistor in the emkier of the first
2N5088 and the 1 k€l resistor feeding A2 may be altered i
different gain is required. In general, more gain does not nec-
essarily result in increased range. This is due 10 noise lloor
limitations. The designer should increase transmitter power
and/or increase receiver aperature with {resnal lensing to
greatly improve range. See applications note AN1016'for ad-
ditional information.

Information on the MC34074 is in data book DL128/0.
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Vs

SELECT FOR
200 mA TO 300 mA
USE OF 2 MLEDS1s
MLEDS1 \\5 OPTIONAL
MC12011U8 - ~
10t
SEND MPSAT3
A OR
N MPSW13
= l g MC1401108 .
TE DATA OUT =
LC14S026
Rs C1c R1c
» AL
o 1000 pF
100 k FOR APPROX. 4 Kz ADJUST/SELECT FOR
SWITCHES 220% 474 FOR APPAOX. § kHz [ = 50 Kt (APPROX. 100K)
Figure 16. IRED Transmitter Using RC Osclllator
to Generate Carrler Frequency
. \ G
MC14011UB .
. MC14024 LBEZTO
jj)—o—-—@—————~ cLocK Q3}——+= DRIVER
RESET TRANSISTOR
PRI
- P AAA et
P X1 400 kHz CERAMIC RESONATOR
PANASONIC EFD-A400K04B
xi g OR EQUIVALENT g % MC14o11LB
NUFr=t -
DATA OUT ’
FROM MC145026

A == AMpF

Figure 17. Using a Ceramic Resonator to Generate
Carrler Frequency
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+5V
Al 1 mH— TOKO TYPE 7PA OR 10PA
1 OR EQUINVALENT
I -
= 0.01
G i
001 pF 1k .
1
' i A2
2 68K i 22k i >
< 3 Yo MC3£074
N 47k °-‘:’LFF
1NS14 W A"
14 M .
] <
v N "
100k -~ AA v iM
———AN———
- 10k
A3 AN ‘ LRI Y { G
v ¥ M .---.’*—I\Aﬁv ¥ ‘Nv +
1e% 1y AS
Yo MC34074 2 _L V3 —-
% MC3OTL 1000 pF a7k
:[ Vi MCI074
390 k FOR APPROX. 4 K& &
wooope IR EFORAPPROX Sk " 750 k FOR APPROX. 4 kHz
001 WF 360 k FOR APPROX. § kHz
l'_—'”"—‘“""“’ l I h Ik
V2=27V
ot R R2C2 5—1_
e/ _I-S % 0
oA ) I A ) ViaZ5V
22k
L« DATAOUT
Voo \:f f MC145027 ONLY. 1o o va~18y
1 I 9 FOR MC145027 P 10pF < 27k
45V e—— = | sroRNCIs02s
ADORESS L
SWITCHES =

Flgure 18. Infrared Receiver
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QUAD RS-422/423 LINE RECEIVER

Motorola’s Quad RS-422/3 Receiver features four independent
receiver chains which comply with EIA Standards for the Electrical
Characteristics of Balanced/Unbalanced Voltage Digital Interface
Circuits. Receiver outputs are 74LS compatible, three-state struc-
tures which are forced to a high impedance state when the appropri-
ate output control pin reaches a logic zero condition. A PNP device
buffers each output control pin to assure minimum loading for either
logic one or logic zero inputs. In addition, each receiver chain has
internal hysteresis circuitry to imprové noise margin and discourage
output instability for slow!y changing input waveforms. A summary
of MC3486 features include:

® Four Independent Receiver Chains
® Three-State Outputs

¢ High Impedance Output Control Inputs
(P1A Compatible) -

Internal Hysteresis ~ 100 m\; (Typ)
Fast Propagation Times — 25 ns (Typ)
TTL Compatible

Single 5 V Supply Voltage

QUAD RS-422/3 LINE RECEIVER
WITH THREE-STATE
OUTPUTS

L SUFFIX
CERAMIC PACKAGE
CASE 620

P SUFFIX
PLASTIC PACKAGE
CASE 648

RECEIVER CHAIN BLOCK DIAGRAM

Three-Stete
Ditferential Control
Inputs Input Qutput
o O
Input
Network

Ampllﬂlr! Lovel
| Hysteresis Translator

Level
Trafisiator

Amplifier

PIN CONNECTIONS

./

O

Inputs

6] vee
A
G
Qutput
A
3-State E

q E]lm:mn
E] a
C i

‘j:;éo E [: E]Ou;put
owon [l (s

8/D
Inputs E E] Oulgut
c

] 19 e
ono [8] 4 5 °

ORDERING INFORMATION

DEVICE | TEMPERATURE RANGE | PACKAGE

MC348861L, 0 to +70°C Cersmic DIP

MC3486P 0 to +709C Plastic DIP
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———
ABSOLUTE MAXIMUM RATINGS (Note 1}
Rating Symbol Value Unit
Power Supply Voltage Vee 8.0 Vde
Input Common Mode Voltage Viem 15 Vde .
Input Differential Voltage Vip £15 Vde
Three-State Control Input Voltage \'7 8.0 vdc
. Output Sink Current e} 50 mA
Storage Temperature Tstg -65 to +150 °c
Operating Junction Tempaerature Ty oc
Ceramic Package +175
Plastic Package +150
Note 1: “Absolute Maximum Ratings’* are those values beyond which the satety of the device
" cannot be gusrantsed. They are not meant to imply that the devices should be oper-
‘ ated at these limits. The “'Table of Electrical Characteristics’ provides conditions for
" actual device operation.
, b RECOMMENDED OPERATING CONDITIONS
Rating Symbol Value Unit
' Power Supply Voitage vee 4.75 10 5,25 Vde
Operating Ambient Temperature Ta 0to +70 °c
tnput Common Mode Voitage Rangs VicR -7.0t0 +7.0 Vdc
’ Input Differential Voltage Range VIDR 6.0 Vdc
.
ELECTRICAL CHARACTERISTICS (Unless otherwise noted minimum and meximum limits apply over recommended temperature and
power supply voltage ranges. Typicai values are for Tp = 25°C, Vge=5.0Vand Vic=0V. See
Note 1.)
Characteristic Symbol Min Typ Max Unit
Input Voltage — High Logic State ViK 2.0 - - v
{Three-State Control)
Input Voltage — Low Logic State ViL -3 e 08 \
¢ {Three-State Control}
Differential input Threshold Voltage VTH(D) v
(=7.0V&V|c <70V, Vigt3c) =2.0V)
{lg=0.4mA, Vo > 2.7 V) - 0.05 0.2
{lp=8.0mA, VoL >0.5V) - -0.05 -0.2
input Biss Current his(D) ) mA
r {(Vee = 0V or 5.25) (Other Inputs at O V)
(Vy=-10 V} R - -3.25
(V] ==3.0V} - - -1.50
(Vi =+3.0V} - - +1.50
(Vi=+10V) - — 4+3.25
Input Balance \
(-:70V<V)c<T7.0V,ViH{3c)=2.0V,
See Note 3)
{lg=0.4mA,V|p=04V) 27 - -
{lg =8.0 mA, Vip = 0.4 V) - ’ — 0.5
Qutput Third State Leakage Current loz BA
{(VI{D) = +3.0 V., V|L{3¢) =08 V., VgL =05 V) - - -40
ViD= =30V, V| (3¢} =08 V,VpoH = 2.7 V} - - 40
Ouzput Short-Circuit Current fos -15 - -100 mA
V(01 = 3.0V, ViH{3c) =20V, Vo =0V,
See Note 2}
’ Input Current — Low Logic State [ITH - - ~100 BA
(Three-State Control)
(ViH(3s) = 0.5 V)
Input Current — High Logic State I HA
{Three-State Control)
{(VIH(3S) =27 V) - - 20
(ViH(3s) = 5.25 V) - - 100
. input Clamp Diode Voltage Vie - - -15 v
{Three-State Control}
(1c(3s) = =10 mA)
Powar Supply Current [Ielo] - - 80 mA
ViLi3s) =0 V)
@ MOTOROLA Semiconductor Products Inc. ———————

.
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ELECTRICAL CHARACTERISTICS (continued)
SWITCHING CHARACTERISTICS (Unless otherwise noted, Voc = 5.0V and Ta = 25°C.)

Propagation Delay time — Three-State
Control to Qutput

Characteristic Symbol Min Tye Max Unit
Propagation Delay Time — Differential ns
Inputs to Qutput
{Output High to Low) tPHLID) - 20 -
{Output Low to High) tPLH{D) - 25 -
ns

{Output Low to Third Stata)} tpLZ - 23 -
(Output High to Third State) tPHZ - 25 -
. {Output Third State to High} tPZH - 18 -
{Output Third State to Low) tpzZL - 20 -
NOTES:

noted.
2. Only one output at a tima should be shorted.
3. Refer to EIA RS-422/3 for exact conditions.

FIGURE 1 — SWITCHING TEST CIRCUIT AND WAVEFORMS

Propagation Delay Differential Input to Output

To Scope To Scope
(input} {Output} 3.0V

Differentlal

1. Al currents into device pins are shown as positive, out of device pins are negative. All voitages referenced to ground unless otherwise

@ MOTOROLA Semiconductor Products Inc.

tPLH{D} TPLH(D)
Cy = 18pF Vou
Puise {includes Probe
Generator and Strey VOLOu(Dut 13V 13V
Capscltance) VNIl v Sair. =
3-State Control input Pulse Characteristics
tTLH = trHL ™ 6.0 ns {10% t0 90%)
+18V +2.0V PRAR = 1.0 MHz, 30% Duty Cycle
FIGURE 2 — PROPAGATION DELAY THREE-STATE CONTROL iNPUT TO QUTPUT
To Scops
{Input) 3.5¢ate
gontol To Scope
{Output)
Pulse 51
Generator
* 2.0 k swi +5.0V
+1.5 V for tpyz and tpZ = g % —e
-1.5 Vfortpyz and tpzy o——‘—om b e /—- v All Dlodes 1N9186 or
arentis
Input Puiss Characteristics Inputs 1 Equivalent
CL=18pF R 5.0k b 4
trin = tTHL = 6.0 ns (10% to 90%) (includes .
PRR = 1,0 MHz, 50% Duty Cycle L Yy
Probe and Stray _L
Capacitance} -(swz
tpLz tPHZ )
3oV 3.0V
fnput 1.5V Ein 1.5 V SW1 Closed
ov-- SW1 Closed ov -= SW2 Closed
tplz SW2 Closed tpHZ
‘ ’
~1.3V -
Vou 05V
Eout
=13V
————————— ov
tPzL
3oV
Input 1.5V swi Open Input SW1 Closed
ov-—- SW2 Closed ov-- SW2 Open
tpzL
VoH ~5.0V -Vgg
Output 1.6V
oV ——— v
on— = ov

e e e
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Product Preview

QUAD RS422 LINE DRIVE

QUAD LINE DRIVER WITH
THREE-STATE OUTPUTS

Motorola’s Quad RS-422 Driver‘features four independent driver
chains which comply with EIA Standards for the Electrical Char-
acteristics of Balanced Voltage Digitel Interface Circuits. The outputs
are three-state structures which are forced to a high impedance state
when the appropriate output control pin reaches a logic zero condi-
tion. All input pins are PNP buffered to minimize input loading for
either logic one or logic zero inputs, In addition, internal circuitry
assures a high impedance output state during the transition between
power up and power down, A summary of MC3487 features include:

Four Independent Driver Chains

Three-State Outputs

PNP High Impedance Inputs (PIA Compatible)
Power Up/Down Protection

Fast Propagation Times (Typ 15 ns)

TTL Compatible

Single 5 V Supply Voltage

Output Rise and Fall Times Less Than 20 ns
Equivalent to DS 3487

WITH THREE-STATE
OUTPUTS

SILICON MONOLITHIC
INTEGRATED CIRCUIT

R

DRIVER BLOCK DIAGRAM

Non-inverting

s

Input Dutputs

inverting

Output
Control

L SUFFIX
CERAMIC PACKAGE
CASE 620
18
P SUFFIX 1
PLASTIC PACKAGE
CASE €48
a
PIN CONNECTIONS
—\/
Input A 1 =4 18 v
Outputs A{’ = o158 tnput O
1 LT o
A/B Control 4 .} — n} Qutputs
55 £=12 C/D Controt
g B{‘E :n'}o c
Input 8 73 0 utputs
Gnd 8 F' tnput €

TRUTH TABLE

Control Non-inverter | Inverter

lnput lnput Qutput OQutput
H H H L
L H L H
X L z r4

L = Low Logic State

H = High Logic State

X = |rrelevant

Z = Third-State {High impedance)

This is advance information and spaecitications are subject to change without notica.
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*ABSOLUTE MAXIMUM RATINGS
Rating Symbol Value Unit
Power Supply Voltage Vee 8.0 Vde
input Voltage Vi 55 Vde
Operating Ambient Temperature Range TA 0 to +70 °c
Operating Junction Temperature Range Ty o¢
Ceramic Package 175
Plastic Package 150
Storage Temperature Range T“g -65 to +150 o¢c

*"Absotute Maximum bﬁa(ings" are those values beyond which the safety of the device cannot
be guaranteed. They are not meant to imply that the devices should be operated at these limits,
. The “'Table of Electrical Characteristics’* provides conditions for actual device operation.

ELECTRICAL CHARACTERISTICS (Unless otherwise noted specifications apply 4.75 V < Vg < 5.25 V and 0°C < T4 < 70°C.
Typicat values messured at Ve = 5.0 V,and Ty = 26°C.)

Characteristic Symbol Min Typ Max Unit
nput Voltage — Low Logic State ViL - —- 0.8 Vde
Input Voitage — High Logic State Viy 2.0 - - Vde
Input Current ~ Low Logic State TR - - =200 BA
(Vi =0.5V)

Input Current — High Logic State U7 uA
V) =24 V) - e -50
(Vi = 6.5 Vi - ~ -50

Input Clamp Voltage Vic - - -1.5 \4
{lic= -12mA)

Output Voltage — Low Logic State VoL - - 0.5 "
(gL = 48 mA)

Output Volitage — High Logic State VOH 2.5 - - v
{ion = ~10 mA) 2.0
{loH = =50 mA}

Output Short-Circuit Currant 1os ~50 - -150 mA
Vig=20v)2

Qutput Leakage Current — Hi-Z State loL(z) BA
VIL=04V, V| (z)=08V) - - 100
VIH =24V, Vi (z)=08V) - - 100

Qutput Leakage Current — Power OFF 10L(off} A
(VoK =6.0V,Vce=0V) == — +100
(VoL =-0.25V,Vcc=0V) - - -100

Output Offsst Voltage 1 vVos -~ - :0.4 v

Output Differential Voltage 1 . VT 2.0 - - ]

Output Differential Voltage Differance 1 vt - VT -’ - 0.4 \4

Powsr Supply Current Ice - - 95 mA

1. See EJA Specification RS422 for exact test conditions.
2. Only one putput may be shorted at a time.

h® MOTOROLA Semiconductor Products Inc. —
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