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PROJECT DATA ACQUISITION MACHINE

NAME 1. MR.KONGKIAT BOONTHAPUNYA
2. MISS.PORNPIMON TUPCHAI-

ADVISOR MR.ATTHASIT HLASKUN
LEVEL OF STUDY BACHALOR’S DEGREE IN INDUSTRIAL
ACADEMIC YEAR 1998

ABSTRACT

The one equipment that very important for maintaining and controlling the
efficiency in factory is the data acquisition machine. This equipment gives a
capability of viewing and recognition the statistic of data, which is, received form
many kind of measuring machine such as the cooler machine. The one problem is
most of data is directed to printer to make the document all the time. Most of data
cannot be keeping for long time. The data acquisition machine that can
automatically acquits data and send to computer is a vary importance machine.

In this thesis the construction of the low cost data acquisition machine is
presented. This machine consist of two parts, one is the multiplex for multi-channel
input and another one is Microprocessor Z80180 which can be used to keep a large
of data and send data to computer (PC). This machine can be developed to receive

data form many kind of measuring machine that use RS-232C for communication.
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NON MASKABLE INTERRUPT 11418 U@ ACTIVE LOW vifivzaouiunts
INTERRUPT iy Tnv higm1songadas SOFTWARE

RD

dhwildminmsemdeyanin MEMORY 3e V0

RESH ’

lua1#1% ADDRESS LOW (A0-47) 11| REFRESH DYNAMIC RAM 130%1 REF
YB3 64180

RTSO

REQUEST TO SEND iU 1e1dn ACTIVE LOW will¥Tdsunsu QIMALRY
TaiAnued ASCI CANEL 0

RXAOQRXAIL

RECEIVE DATA 0 a2 1 iJuv15udeyeiaiein SERIAL 483 ASCI

RXS

CLOCK SERIAL RECEIVE DATA iluuiudgygias SERIAL wex CSIO

ST ,

STATUS iiluvuerdyn ACTIVE HIGH 1duaasaaiuzmsiiauees CPU Taosa

iy Milgay HALT A5 19



11

ST HALT M1 | OPERATION

0 1 0 CPU operation( 1 st op-code fetch)

1 1 0 CPU operation( 2 nd op-codeand 3 rd op-code fetch)

1 1 1 CPU operation{ MC except for op-code fetch) ‘
0 X 1 DMA operation

0 0 0 HALT mode

1 0 1 SLEEP mode (including SYSTEM STOP MODE)

NOTE X: Don’t care
MC :Machine cycle
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¥1#i MULTIPLEX
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" .daunes CPU 3un1 PHYSICAL ADDRESS (00000H-FFFFFH) iudumisfi cPU
19 lums AU591024KBYTE
LOGICAL ADDRESS 64 KBYTE svgnuoniiiu 3 dausefl 64K BYTE
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64K BYTE
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Y v
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Fal¥mmuagumianisSonldlumaTusunsy (LOGICAL) ¥u1a 1 BYTE Tasutseenily
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dumisly BA . 5¢lU%u COMMON AREAI (iiifimualu CA-1)

dwmidslu ca . 29liyudwniia FFFFH

L9

v i
§29019 fmuald CBAR=F8 @31l CA=F 11ay BA=8 @NUI LOGICAL viilusail

0000H — 3 BA-1 BA — »CA-l CA — FFFF

CBAR (CA)

FOOOH

EFFFH COMMON

AREALI

CBAR (BA) 8000H

7FFFH

0000

MON AREA0 tijognionldmeTulsunsuegluveuiva 32K BYTE 910 ADDRESS
0000H-7FFFH
BANK AREA vzlivouwalunisionldmia LOGICAL 28K BYTE 9101 ADDRESS
8000H-EFFFH
COMMON AREA1  weilveuwalumsiSenldmia LOGICAL 4 K BYTE 9101 ADDRESS
FOOOH-FFFFH
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1ud2uv09 BANK AREA az COMMON AREA1 @uisosimuadumians1d
e idegdiulaveamiasnmdivnia 1024 K BYTE 1491061 REGISTER yu1a 8
BIT i ® BANK BASE REGISTER (BBR:ADDRESS 39H) it @ ¢ COMMON BASE
REGISTER (CBR:ADDRESS 38H) amdau lay

aumialu 1024 K BYTE (PHYSICAL ADDRESS)= BANK AREA ¥138 COMMON
AREAI1+ (BBR ¥58 CBR*I000H) 910 LOGICAL 1M ua&®834n15 BANK AREA agj-?i
A1UM 18000 112 COMMON AREA 194fi#1un1ie 30000H &afu PHYSICAL

ADDRESS 153 uudadsiidesnismifiesrlu BBR uaz CBR mingasdmuunlaoulmiidu

BBR = 18000H-8000H- = 10H  H 1av§u 16
1000H
CBR = 30000H-FO00H = 21H
1000H
iwuidiefimseredadunais 8000 luTusunsuduniis 180008 BANK AREA 12
Wnuuazddradedumia FoorH minTsunsudumiia 30007H szsheumazdriinasn/aou
fA1lu BBR 1138 CBR #1113 PHYSICAL 489 BANK AREA 139 COMMON AREA1 92
ol luvaizmsdrefianis LOGICAL inadusun/aous1 BBR 910 108 1 0sH e
fin138198adumria 80008 1uTU5un3 N PHYSICAL 494 BANK AREA vsg@nwieiuii

A9 10000H NU
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LOGICAL MEMORY a3adnlalu 4 dpyae

1 2 3 4

Common area 1 Common area 1 Common area 1

Bank area Common area 1
Bank area Common area 0

Common area 0

Common area 1 Common area 1 Common area 1 Common area 1
Lower limit address Lower limit address Lower limit address Lower limit address
> > = =
Bank area Bank area Bank area Bank area
Lower limit address Lower limit address Lower limit address Lower limit address’
> = > =
0000H 0000H 0000H 0000H

(Reset condition)

;ﬂﬁ 6 Logical Memory organization

wuUfil  0000H Yound1 BA,BA vieundn CA Yldh AREA 1Famuwnidu 3 drudusy
n151% CBAR=F8H

0000H ——»BA-1 BA —» CA-l CA ——»p FFFFH
0000H-7FFFH 8000H-EFFFH FOOOH-FFFFH
(COMMON 0) (BANK) (COMMON 1)

WUUT2  0000H=BABA vieuni ca wldi  AREA Wanudhy 2 dausuduns i
CBAR=FOH (n39itAan15 RESET)

0000H=BA——» CA-1 CA ——» FFFFH

0000H-EFFFH (BANK) FOOOH-FFFFH (COMMON-1)
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4
-l

aeifiun COMMON AREAO 'Wififlesnnmsanssuandrolivn sudfetiad
agmavaezdeiiuiiilmind dedumis 0000H-BA udafeziiiuswes BA inulunsdl
fif'e RESET CPU weiuvirauii ADDRESS 0000H Fuilu MONITOR Tsunsudniidda
tho BANK zvh i Tsunsaienlll@mss  coMMoN AREA0 lifuaddesniséng
BANK $1iudesnseinstroTdsunsuly RUN ludau COMMONT fieuudatarins
v BANK

uuuii 3 0000H euns1 BA,BA=CA AREA 1dawfezdi 2 dau duyumsld CBAR=88H
0000H —_—p BA-1 BA=CA —__y FFFFH
0000H-7FFFH (COMMON 0) 8000-FFFFH (COMMON 1)

dszTesfannsaths COMMON AREA1fu BLOCK 914 BLOCKer 32K #id
wrenssIIaA ey BLOCK uazmsidiou lusunsuud luaiu COMMON AREA 0

sApaiififiuues STACK @

wuufi4e  0000H=BA=CA AREA ldamfafidfisadauiae) dsiy CBAR=00H
0000H=BA=CA ——p FFFFH
0000H-FFEFH (COMMON 1)

dy -4 d' 1 =} é o
a3 SETuuuiidunms1iufidiu@onr 64 K Fezinisés COMMON AREAL f

' P ° o &
1918 Fenzitlunsviauiuy Z8o wueq fiv PHYSICAL 92154911 00000H-OFFFFH

gaodiy Aoemsld
MONITOR PROGRAM ogfii  0000H-7FFFH ADDRESS 954 0000H-7FFFH
RAM 1$nuegi 8000H-EFFFH ADDRESS 939 10000-16FFFH
RAM fiflu STACK FOOOH-FFFFH ADDRESS 934 17000-17FFFH

37142
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¥
vzvouTsunsuaail

LD

A,0F8H ; COMMON AREA 0

OUT0 (CBAR),A ; MONITOR ADDRESS 0000-7FFFH NOTREMOVE

LD

A,08H

OUTO0 (BBR),A ; BANK AREA 10000H CAN REMOVE

OUTO0 (CBR),A ; COMMON AREA 1 10000H NOT REMOVE

agy

1. 1ife RESET finlu CBAR=FOH

2. 9¢ApafiMuR LOGICAL ADDRESS 1u REGISTER CBAR(3AH) fisu

3. PHYSICAL = LOGICAL + (BBR(39H) ¥30 CBR(38H)*1000H)

4. Tunmandufiug PHYSIAL Aoemisvif1ued BBR 130 CBR
BBR M58 CBR =PHYSICAL-LOCICAL

1000H

] ¥
5.118#04n17610 BANK 158 COMMON Tulsunsuluvne RUN suszdesegly

A9UU99 COMMON

2.3 dnuaalivesusia CP-JR180 V 2.0

vefa CP-JR180 V2.0 Wuveialulnsneulasaass figneenuuazianide

iioaninuesa cp-Ir180 V1.0 TagldiinisdSurlswaziuidugnseidin q i

¥
mivayuuazduasulszdniamidianuseudnnniu

2.4 AuauiiAvesuein CP-JR180 V2.0

CPU oy 280180 CMOS/RUN ﬂ'J'llde; 6.144 MHz
32KB/64KB EPROM MONITOR(27256/27512)

32KB RAM ON BOARD(62256)

512KB ROM/RAM EXPANSION

(RAM 62256/628128/628512/EPROM27512/271001)

20 PIN LCD CONNECTOR(Graphic & Character Dotmatrix)
10 PIN KEYBOARD CONNECTOR

16 PIN SPD8 CONNECTOR
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- RTC6242 REAL TIME CLOCK ‘

- UART RS -232x2 CHANNEL(RS422/RS485 OPTION)

- SERIAL 10 A/D 12 BITx2 CHANNEL(LTC1298 OPTION)
- SERIAL 10 EEPROM 1KB(9346)/2KB(9356)/4KB(9366)

- POWER ON RESET + WATCHDOG + BACKUP(MAX691)

- 48 BIT I/O 8255 PORT 34 PIN (7210Z80)x2

- 7805 REGULATOR POWER SUPPLY ON BOARD (9VDC)
- PCB SIZE 10x16 cm

- MINI SPEAKER

wislszulana n3e CPU vwaja CP-JR180 V2.0 931% CPU wes ZILOG wef
280180 (i miawdszutanandnussszuy Miltiesin CPU wed 280180 Saiuilu
CPU fiflnamnsogaianileit Idfaumisulyannn cpu seafioy wed z8o Fegam
dafanuadenadiuves Z80 ofmiloudy Wowd 18T msduugasdagauanse
fAnd q Tannsalfanldninrnauazazainunay Taeldswerdnalsnoud
diffy 9 nawedreBnsluds cPU esuasudau Fuilefvnisanqudniviiinaumng
aufiuns auludwszvumsaruguai q duedisnn hidwzidluszuumsnuguiu
Tsanugaamnssu wieszuumsdemsdoya sy CPU wes 280180 amnsadnmie
A ldqefe 1MB fszuumsii DMA s 2 2993 Snesademsuuneynsy UART 2
4A F9erns0RINMIAOMISUVY Multi Process Communication 14 Insassuazdafiszuug

1981 Timer/Counter HOLDUIABTTWIA1 9 BN

WheANS UosA CP-IR1S0 V2.0 ANNsaiFeudefumitendus WLy ROM
uoz RAM 14 Page av 64KB §1u7U 6 Page 103995 1UdIUUDIATT Decode AU
woamioAwE Ty 151981d0n1913 Decode vBnIEY 6 Page Iatfiuu1a Page az 64KB
Tasaunsotautiamionnuiwendudaiife

«Socket U2" 1 udamnveaniaonudillsunsy dmfuifuaisiasideves
Tsunsuueinesvesszuy Tasludaniidealdfumiosnausionsuuy RoM nse

=2 [ ° ] ¢
EPROM e unsadonlduuiavesnmitonnuirludiuilld 2 vuia fe 32KB (27256)
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«

nay 64KB (27512) launisi@eniivuasin Jumper JPI Taowiaonaws1iududis
AUNUINTHIIUBYIZUIN 00000H-OFFFFH ( Physical Address)

“Socket U3” iWudmveamizsanuioyn Iddmimidudeyanienin q ves
msﬂszmawai’agaswv’i"’ﬂ«i}'xﬂuﬁuﬁ STACK voaszuy Tasmmuaiiumiasninudiga
ATIUY RAM wu1n 32KB (62256) SANUN15H 1914047 10000H-1FEFFH ( Physical
 Address) AaRind171E2117495489M3 Decode MUIAMWENTY 9241013 Decode 14
3200z 64KB Auiufadwalimissnnudrludand Ffloun 32k8 Sudnilsngmsel
499 “UBAATHINT” Mie nmsiudeusmmisiuey deliduswedradumisveamisnan
$11U8 s 32KB dauan wse 32kB ludauuu mtvzseuiududumiafaiu
e ngfe IezueaTuMon N RAM fidhy 2 999 $29az 32KB A

10000H-17FFFH ( 32KB W)

18000H-1FFFFH (32KB 11U )

Futuziinldh Wiuseeinsdad cpu rudisdumisvsamizsanusuiiu
10000H n3e 18000H fvziiumsiasefumizsnnufidumisdoaiucue

“Socket U4” Iudaufisnifiuduusamissnins) #ldvoodin@y Fearunsold
& ¥aniaeausmuy RAM uag EPROM Tasfufuniissnnudmuy RAM s
a50¥1ms Backup Teyalilddle Tasddesnis Backup Jeyalumisvnusrdand
MAiden Jumper JP3 (VCCVBAT) Tdsdumia VBAT undlideen1s Backup doya
w3oldfuniionus Y EPORM Aesvanisidendumniia Jumper 23 13fdmmiia
VCC tuo

ﬁm%”'umsré'ﬂmlmﬂuaz‘xfﬁﬂmawﬁ'wmwﬁnfu Esaiinsidenla lao

[

A 1 4
Jumper JP2 Falinail

. - . Q Q Q Q
Q Q Q Q Q Q N e
Q Q Q Q o QQ Q Q
Q Q QQ I Q Q Q Q
QaQ I ] QQ QQ
| [ | QQ Q Q
Q Q Q Q Q Q I .

. Q Q . .

62256 6281282 6285122 27512 271001



niwaud U4
(EPROM 38 RAM)
62256
628128/628512

MUBANUN U3
(RAM 32KB)
wed 62256

miztwanud U2
(EPROM 32/64KB )
wes 2725617512

U7 7 uaas MEMORY MAP we3uesa CP-JR180 V2.0

¥ ]

EEPROM dniuniagarusiludauiies hiduiusinoadestudumiaveanioe .

] y ¥
AW Decode Mluszuvudednala Matiwsizisld misvanudwuu EEPROM #iia

2 o \ '
Serial-/O #19zAp1¥ Ty 191052V Clock Serial O Port Y89 CPU lumiseruuas
] o A ] ) o dy 1
@oudoyafy EEPROM Faludruvesniteanuswuy EEPROM dawisoidenld
1 4 1 v
EEPROM 'lAvanua 3 vuia fis 1KB/2KB/AKB uaiiiessn EEPROM ffi§mirunuey
5 & o ' > & = '
mllauftesnaraiu luilegiusefioginnuonaitte Faluurstvedl¥isnsemdon
9 a 3 Y ) 3 3 -] ] o A 1 o d = v &
doyafiunndreiulausinezlivinannugueamieanudfiviidudaiui panfe lu
oy g gaa ' a & & a a4 Y q yac v a ¥ a

U nBde 14T Mo @sudeyansaz 8 Ua wnvelsatmssudoudayauuy 16 dn

A a4y d ° Ve ¥ v a a -
ﬂiUU'NU"ﬂﬂfmlﬂiﬂﬂ1ﬂ'liﬂ'lu1'llﬂu‘\lﬂgavlﬂ“\ul'ﬂﬂ 8 UaLay 16 U Iﬂﬂﬂ'ﬁmﬂﬂﬂ‘lﬂﬁn'

o

dyauniungu (ORG) A lddsdedalumsn

SFFFFH

=
13}\]

20000H

2FFFFH
-]
™

10000H

OFFFFH

=

N

00000H

¢ A

21
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EEPRON | ew/doudoya | envidoudoya | vuin

ey wuy 8 e iy 16 Un | ANy

93xx46 | 1281011 x 8 1in | 64luvix 16 i | 1 KB

93xx56 | 2561uvi x 8 1Un [1281uvix 16 w| 2 kB

93xx66 | 5121uv x 8 1ia |2561uvi x 16 1| 4 KB

a131f 2 uansniseudoudoyaves EEPROM
&1laviaq W EEPROM fidunsodenitmssmuazifou ﬁaga'lﬁ'v‘ig«mu 8 1in
waz 16 9a wildndyaa ORG (1 16) Wuddmua Tasmsidon Logic iU
f‘fiyfgmfhm
- w1 ORG 145U Logic” 0" awilupsom/douuvy 8 dn
- w1 ORG 145U Logic” 17 szillumsemualouuuy 16 Ua
dmiuuoda CPIRISO V20 § udiulsesvesnisideudedy EEPROM vefl
Jumper 8¢ 2 %A fio Jumper JP5 FalFdmsudendyana cs# Wiy EEPROM 19l

o

day1® RTSO 910 CPU 30 PBO 91AW85A B ¥83 8255 wINILAUNITHINUYEA
Ay CS# ¥99 EEPROM wazly Jumper JP6 dnsuidoniimuaiinssuaziloude
yafiu EEPROM 419¢ldiwy 8 fa n3e 16 Gin uadmindfy EEPROM juiliiims
a'mﬁuu%’agauumﬁmmvﬁaﬁ:’umit‘é‘an Jumper JP6 §ifvz hifinadenisiinuues
EEPROM undnala msizhidwzdon Bdwmisla msghiduzden idwmisla
msendoudoyn fAdsnundowdy Famsoensiwld EEPROM wedla tiela
3EmssnunsFoulaviy FosguinsiauasiesituniAnniugives EEPROM fu 1

[ $ -3
Tasms#ouIn Data Sheet Y89 EEPROM Tuuaszovenvznsiu’ld

2903 AD F U3 R1INYe42985 AD B 1319214 AD vuta 12 fia 2
Channel ¥ila Serial VO 1§ LTC1298 #1935 msemdoudeyanvvoynsy Tudnuos
fing1ufy EEPROM uadygialuniseufouss1dnesn B veq 8255 uasdayna
DCD0 %89 CPU uny Busidmisonedya e Analog vu1a 0-5 Taav Whunldaaes

t4
AD W1RTagase Be 2 g
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t 4
2993§1MAMRM RTC6242 dmFuaees ludauvesgunamiimilisnsly 1c
A o/ o é Q 3 = ]
RTC6242 Gailu Real Time Clock/Calender lududoamu dFesirliisianunsosudousy

o

aan St wi $ale Su deu 31 Suluseudilant uasdadidauvesiuluilesagsiu
3nda0 nanAsansansneLazyfunawestlail 28 wie 29 Su 1dieslavsaTuiA
Famsidouroveeatesluduiiag1958m3 Decode dmmaly 513ermsaimssiy
@oudeyafy RTC umanedaldin 1 RTC ﬁvz‘h’f'ﬁnmﬁqwas'm”lumsdmx%um’faga
fududie q lidwady a1 Su Weu nie 1 Faiidofunanua 16 sumiadaniu

Taofigumiansinmegi AOH-AFH mudduauaaluaisn
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fumis | 38 Awesdindoya 1 wihfiuay
Adress [39mwe3s| D3 | D2 DI po | M
AOH | Secl | S8 S4 S2 S1 0-9 [Adwiindnmiag
AIH | Seclo | — | -S40 $20 -810 0-5 |[AnwAindandy
A2H | Minl | Mi8 | mi4 mi2 mil 09  [mwnAindnniay
A3H | Minl10 |-~ mi40 | mi20 | milo 0-5  |AMwnnandy
A4H | Hourl | hl h4 h2 h1 09 | Tuandnmiag
AsH |Houwto| | Pw | h20 h10 02 |Mdlumdndy &
AM © 101 |@emz AMPM
A6H | Datel | d8 d4 a2 di 0-9 |Ariundnuiay
ATH |Date10| B 20 | dio 03 |ArSundndy
ASH | Monl | mo8 | mo4 | mo2 mol 09 |Auoundnmian
A9H | Monl0 | @ . mol0 | 01 |Audeundndu
AAH | Yearl | y8 v4 y2 yl 0-9 |alvdnmiaw
ABH | Yearl0| y80 | y40 20 ylo | 09 |afdudndu
ACH | Week w4 w2 wi | 06 [|mddaw
ADH | Control |30 sec| IRQ | BUSY | HOLD | — SitAeinIugy D
Reg. D | ADJ | FLAG
AEH | Control | t1 0 | ITRPT | MASK | — ° [fSmmeiniugy E
Reg. E /STND
AFH | Control | TEST| 24/12. | STOP | RESET | — SimaeinIugy F
Reg. F

¥nume ITRPT/STND = Interrupt/Standard
A15MN 3 UAAIR MU HIAMINIUYE RTC6242

b 4
gauaaInNa LCD dMSUaIUUBINITHaAING LUY LCD ﬁli'lﬂ"lll'limﬁﬂﬂi%ﬂﬂtlﬂﬂﬂ

[ 4
na LCD 14 2 viia fin Meuvuy §1n1w (Graphic) 4asuuUsnusEAI8NY S ( character
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Dot-Matrix ) 1A%l Jumper jp7 Wudaudenitezdefy LD wiiala uazldddmumunuy

dsua lduvudendhudindudlfussdunieainweanine Lep Taslunisdeld

[

1 LCD udazwiinve lduanalunmsdoude iy fe duiluee LCD wiladidnus

v o

Character Dot-Matrix 9t 19dqygar 14-1du uaduiluse LCD ¥ilazUn 1w Graphic Asald

o
b4 *

Ed ¥y
dygnaiavun 18 18U usdadeves Lep feonuuul3luuesa cp-1r180 v2.0 Hauily
A a 1w 4 o & > -
yutn 20 1 e ltawisoAadediy LCD 1AM 2 uuvaniuddesnis1diu Lep wiln
L4 ]
#1503 Character Dot-Matrix D Ifdemedgnaufisaun 14 duusamnin diudyanui

i lidesauls Tildesin'ly

AUNMUMNOTA Adress

whin1sieuees LCD Character 1130 AN Page2

Pagel Graphic Graphic M1y

Write Instruction CoH CIlH
Write Data to CG or DD RAM C2H C3H
Read Busy Flag and Adress C4H CSH

M5IA 4 uaaamihnmIintasAuianesa ADDRESS 489 LCD

90uaAIN 7-Segment TuNs i TiABINTSHAAIHARAAYFIWIDUTAIHANUY 7-Segment
funieituan 894 1dvenuuuyATAINALLY T-Segment YUIA 8 nAN Tusu “ET-
SDPS8 “ ”l%'ﬁﬂ”uaqunwﬁmu‘lﬂﬁauﬁadué’a Sayauaninatu ET-SDPS flazdelidia
aazanded Iiduedrannlunisiunaz@ouTusunsunuguns iz lisuiudes
WouTusunsaite SCAN nihnesgaasanaufivauddemsiavssiamuiidonisouanna
111%2495 ET-SDP8 n&a91niiua19s ET-SDP8 flozdamsiies SCAN nivemaimun iie
Foamslfousimsuaawaiinioe Imiitdasasimvdmsuuaaswagalmilysn ld
cpU finmhaite hlszuranaetidumnnty lidesnsuiuseundum SCAN niheeeg
198 q aaearial wasdMIn CPU dsditaunals q edandoufums scan wilwelu
nadetufleudaernfanu lsiwavenionsnszgnuesnivendanauazifon

. ¥ da . Ytu v
Tusunsu'ldsndrunnuniudndis aludiuvesussa CP-JR180 V2.0 iflasadeeslu
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[ 4 4

] A d o ] o) \J
mummmsmaumanvua{mmmwa 7-Segment §U “ET-STDS8” #i nadadevuia 10 PIN

14 Taonsa TaglidsaiiuAunsodauilasases Mgasn@unan

2993 PowerOn Reset,WatchDog 102 BackUp dmuravsludauies1d 1
wed MAX691 smhinenua Taoludiuvesmstidmiuszaunsadenidinesldees
WatchDog tfunarugumsTidadionielii Tas@entmuasin Jumper JP4 (CLK/WD)

-deamsld WatchDog 1¥idon JP4 = WD

-S1lideams1¥ WatchDog 1¥ifien JP4 = CLK

FadnYUEMININIUYEII9S WatchDog Yuneszetuoldsaiiae 2003 WatchDog
weiilureesuilszanuitidsfinunaesnsifufiuiveuaufisrtmuald Tasmolu
muna17;1i1ﬁ1nuﬂ"l’5'ﬁ"un1ﬂ"l:jﬁaﬁ'tytym"lﬂ?x%mmsﬁmm ‘WatchDog flag¥li
WatchDog @afqyeit RESET semnluszuy sz Tomives Watchbog luszuu'lulns
Tsrmweiiin 9214 Watchbog HuduihAamunisiteinues cpu Tiauande -
fmuaveaTusunsy fisw@ouSiniu TaomsunsaTusunsudmsuiidn Watchbog 13
Tududnvesllsunsumuanuninzay Swmnduilelafiawdi cPu Mangamsinm
aspdanTER UL niodnuRanate w?eﬂssTm"hJﬁN1u°lu¢‘i11mu'~1‘7i"lﬁ"lﬁ'ﬁmua"l‘5"lu
douluuds cpuU fezlimunsadadyanalfiSansiuves WatchDog ldriuanfimun
1781 §9 WatchDog fozdedayg i RESET itetiasule CPU Ay udutelng g
snndaniliethagndes

[ 4 o [ d 1 dy &
Tavdyana Nddmiunssiinnives WatchDog H9s19deya 1049105 Decode

9 U

¢ v A w /a ¢ A ¢ A aa ad H
NOITA l%ulﬂﬂ?ﬂﬂq’.‘ﬂimﬂu‘fjﬂlﬂ’lﬂﬂﬁau QUDIUBTIA HBIIFTNITIIYA WatchDog U4

ansoinidTaonisdalidyaufl Decode e Tasermifumssmnedousiiy
AuMie Decode Y83 WatchDog A1¢ Farwesdoyaniszd@ouniosnuiusdiunirlsig
Tideseule mazsufivadoansdyguuiiin WatchDog minfuliauleswesdoyah
wifluerls dumisfisfeadoudeyadiliiold cPu dedyaneuiiiia WatchDog
fumisegd EoH dmudretwealilsunsy msSifin WatchDog Fumunsouaasldiiu
¥asotere il
WATCHDOG: OUT  (0EOH),A :Active Port EOH
RET
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L
LY '

ad 4 ac o ¢ & o o ¢
Adussn TarefRdusIAveIuBTA CP-TR180 V2.0 i iludrrensuiiinmesvuia
o ' % & ' Q¥ o 2 &
10 PIN Taodoyanuszdsuoinwesa C voe 8255 Fsawsadeldanlddufduesavuia
16 fid (Matrix KEY 4x4)
/O _PORT Runsaidunaieinnavesuasa CP-JR180 V2.0 914 Chips Support
[] s 1 4
wes 8255 $11Iu 2 A1 Fedadeveanesnazdudnoniasg B (72-10280) asa

g [ - o o s :!y o o 1 @ y
Feunefuglnsaiduynieinavedifildnuil Tas 8255 feslidmmimesaldaudsil

Ao
8255 System ( 7210Z80-1) 8255 System ( 7210Z80-1)
Port A 60H Port A 80H
Port B 61H Port B 81H
Port C 62H Port C 82H
Port Control 63H Port Control 83H

15199 5 uamsdumuanesanslFuves 8255

& s dy ] [} =3 4 24
Fawosa 8255 fvzutsosmiiu 2 dau As 8255 System (Jumoin 8255 &q

b4
doyaiuuediunn 8255 dezgmirll i luszuy Wy aruquaseuBouvesises
EEPROM 493 A/D 193UaAdNa SDPS tazfduesanudiIne idudu Tasfmndid1hild

' [

o o o 0 3 4
Temginsaidsfinanuudithedunmnsotihdyanues 8255 System 11 T 1Fudumu
é Q o Y
anudeans1d Fadminiinnudesnisesthdyninen 8255 System i I 1Faunisuen
udnzdedlildgunseifnanuudrdsduluvesa mszwhlddygyiugnruduldiag

W3R 8255 System Hvziidadevesdaanauduiuy 34 PIN (7210280-1)
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G'if"af‘r'agmum a"wummmsx%mia ol
PAO-PA7 Tudmivlfaunmdeinisededasy -
PBO oy CS# 999 EEPROM OUTPUT
PBI Yyt CLK ¥93 A/D (LTC1298) OUTPUT
PB2 Yayqel DI 489 A/D (LTC1298) OUTPUT
PB3 oy CS# Y99 A/D (LTC1298) OUTPUT
PB4 Yoyt CLK U9I%AlaAInNg SDPS OUTPUT
PB5 foyey1e DIN vedyaLTaINa ADPS OUTPUT
PB6 Yoyt LOAD U93yAIaaIna SDPS OUTPUT

|pB7 fyanadud inudnfeduiades OUTPUT
PCO-PC7 198 M5V Scan Keyborad ¥u1A 4x4 IN & OUTPUT

MINN 6 ueAMTNveIdya I 8255 System

4

¥ 1 4
daumesn 8255 User riudayanammdusin 8255 ludautiozdn Bdmivdldn

nun fldansode’lilFnuldeidasy Tuliddedygnauiihumy 34 PIN(7210Z80-2)

weineynsu UART dmfuaees ludauvesmsiudoyauunenynsy UART ¥
UB$A CP-JR180 V2.0 9¥iley 2 Channel Tao 142993984 Channel (RS232-1) 91§13
Anfedemisuuy Rs232 1A0d1aRoadelu Chameld faunsofudedoyauuy Ful
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31;1990;.;.01;.11;12:00P;06/07/98;53.0;61.2;11.8;21.8;46.2;374;333;272;384;349;385;
91.2;29.7;90;;.;3741;71;51.03913421;0;100;0;20355.6;100.03112.5;150.4END
$231990;.5.01;.11;12:05A;06/07/98;53.0;61.2;7.8;20.8;41.2;378;393;372;389;389;385;
97.2;89.7;91;.;3748;77:52.0;90;431;0;100;0;20;52.6;100.0;112.3;120.4END .
:1;1990;.5.01;.11;12:00P;06/07/98;53.0;61.2311.8;21.8;46.2;374;333;272;384;349;385;
91.2529.7;90;;.;3741;71;51.0;91;421;03100;0;20;55.6;100.0;112.5;150.4END
32;1990;.;.015.11;12:05A;06/07/98;53.0;61.2;7.8;20.8;41.2;378;393;372;389;389;385;
97.2;89.7;91;.;3748;77;52.0;90;431;0;100;0;20;52.6;100.0;112.3;120.4END
'3131990;.;.01;.11;12:00P;06/07/98;53.0;61.2;11.8;21.8;46.2;374;333;272;384;349;385;
91.2;29.7;90;;.;3741;71;51.0;91;421;0;100;0;20;55.6;100.0;112.5;150. 4END
323;1990;.5.01;.11;12:05A;06/07/98;53.0;61.2;7.8;20.8;41.2;378;393;372;389;389;385;
97.2;89.7;91;.;3748;77;52.0;90;431;0;100;0;20;52.6;100.0;112.3;120.4END
31;1990;.5.015.11;12:00P;06/07/98;53.0;61.2;11.8;21.8;46.2;374;333;272;384;349;385;

91.2;29.7;90;5.;3741;71;51.0391;421;0;100;0;20;55.6;100.0;112.5;150.4END



YORK SYSTEM 1 UPDATE
¢1990 YORK INTERNATIONAL CORP.
VERSION C.01F.11
TODAY IS SUN 12:00 PM 06/07/98
CHILLED LEAVING = 53.0iF; RETURN = 61.2iF
EVAP= 11.8PSIA; COND= 21.8PSIA
OIL PRESSURE = 46.2 PSID
NO OPTIONS INSTALLED
A AMPS = 374; B AMPS = 333; C AMPS =272
V A-B =384; V B-C =349; V C-A = 385
COND LEAVING = 91.2 iF; RETURN = 29.7 iF
MOTOR CURRENT = 90% FLA
OPER. HOURS =3741; START COUNTER = 71
LEAVING SETPOINT = 51.0 iF
CURRENT LIMIT = 91% FLA; MTR CUR =421 FLA
SETPOINT =0MIN @ 100% FLA, 0 MIN LEFT
SMTWTFSHOLIDAY NOTED BY *
REMOTE TEMP SETPOINT RANGE = 20 iF
SAT TEMPS EVAP = 55.6 iF, COND = 100.0 iF
DISCHARGE TEMP = 112.5 iF,OIL TEMP = 150.4 iF
PURGE PRESSURE = 15.5 PSIA
PURGES LAST HOUR = 0;MAX PURGES/HR= 20
SUN START = 00:00 AM, STOP 00:00 AM
MON START = 00:00 AM, STOP 00:00 AM
TUE START =00:00 AM, STOP 00:00 AM

"lwﬁﬁ":'ashﬂ’fmdaﬁm?m YORK
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s o8 e o o o o o e o ol ke e ke s o ol o sk s o ok s o o ok ke e e ok sk st ok ol sl e o ok o ok ke ok ok ok ok ok ok
b

b

’

PROGRAM Z80180
ASM SOFTWARE A180Z

*

*

MONITOR PROGRAM COMMON AREA 0 *

(LOGICAL ADDRESS) 0000H-7FFFH *

(PHYSICAL ADDRESS) 0000H-7FFFH *

RAM BANK AREA

(LOGICAL ADDRESS) 8000H-EFFFH *

(PHYSICAL ADDRESS) 10000H-16FFFH -

RAM COMMON AREA 1

(LOGICAL ADDRESS) FO00H-FFFFH *

(PHYSICAL ADDRESS) 17000H-1FFFFH 3

o 0 e oo a3 sk o s e ke o e e e ol ofe e ok ok ok sk s s s s e oo ofe ol ol o o o e e sk el ook ok ek ok ok
H

o e o 3 s o s ol e ok o e ok ok Sk e ode ke s ok ok ASCI o e o ol ok 6 ok e e sk ok ok e ek kR Kk
’

L

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

FR1,0DBH
FR2,0BOH
CNTLAO0,0
CNTLAI,1
CNTLBO,2
CNTLB1,3
STATO,4
STAT1,5
TDRO,6
TDR1,7
RDRO,8
RDRI1,9

;ASCI CONTROL REGISTER A CH 0
;ASCI CONTROL REGISTER ACH 1
;ASCI CONTROL REGISTER B CH 0
;ASCI CONTROL REGISTER B CH 1
;ASCI STATUS REGISTER CH 0
;ASCISTATUS REGISTER CH 1

;ASCI TRANSMIT DATA REGISTER CH 0
;ASCI TRANSMIT DATA REGISTER CH 1
;ASCIRECEIVE DATA REGISTER CH 0
;ASCI RECEIVE DATA REGISTER CH 1



o e o a3k o e ok e o ok e ofe ok o sk ok ok Rk kR 36 6 3 e o afe sk ke b 3k o sl ok o o Kk Ok
: CSV/O

b

k]

EQU
EQU

CNTR,0AH
TRDR,0BH

;CONTROL REFGISTER
;TRANSMIT/RECEIVE DATA REGISTER

R P e e P ) Ak A Aok AR ko ok
H TIMER

2

EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU

TMDROL,0CH
TMDROH,0DH
RLDROL,0EH
RLDROH,0FH
TCR,10H
TMDRIL,14H
TMDRI1H,15H
RLDRI1L,16H
RLDRIH,17H

;TIMER DATA REGISTER CH OL
;TIMER DATA REGISTER CH 0H
;RELOAD REGISTER CH 0L
;RELOAD REGISTER CH 0H
;TIMER CONTROLREGISTER
;TIMER DATA REGISTER CH 1L
;TIMER DATA REGISTER CH 1H
;RELOAD REGISTER CH 1L
;RELOAD REGISTER CH 1H

AR AR AR R kR e ook AR ok e o
; OTHER

bl

EQU

FRC,18H

;FREE RUNNING COUNTER

o 386 3 o o o o ok ok ofe e o sk ok o ok ok ok ok ok ek kR DMA e s s sje e o ke ok o e e ofe ook o ok ok ok ok ok
>

>

EQU
EQU
EQU
EQU
EQU
EQU

SAROL,20H
SAROH,21H
SAROB,22H
DAROL,23H
DAROH,24H
DAROB,25H

;DMA SOURCE ADDRESS REGISTER CH OL
;DMA SOURCE ADDRESS REGISTER CH 0H
;DMA SOURCE ADDRESS REGISTER CH 0B
;DMA DESTINATION ADDRESS REGISTER CH OL
;DMA DESTINATION ADDRESS REGISTER CH OH
;DMA DESTINATION ADDRESS REGISTER CH 0B



EQU  BCROL26H ;DMA BYTE COUNT REGISTER CH (0L
EQU  BCROH27H ;DMA BYTE COUNT REGISTER CH 0H
EQU  MARIL28H ;DMA MEMORY ADDRESS REGISTER CH IL
EQU  MARIH29H ;DMA MEMORY ADDRESS REGISTER CH 1H
EQU  MARIB2AH ;DMA MEMORY ADDRESS REGISTER CH 1B
EQU  IARIL2BH  ;DMA I/O ADDRESS REGISTER CH 1L
EQU  IARIH2CH ;DMA VO ADDRESS REGISTER CH 1H
EQU  BCRIL2EH ;DMA BYTE COUNT REGISTER CH IL
EQU  BCRIH2FH ;DMA BYTE COUNT REGISTER CH 1H
EQU  DSTAT30H ;DMA STATUS REGISTER
EQU  DMODEJ3IH ;DMA MODE REGISTER
EQU  DCNTL32H ;DMA/WAIT CONTROL REGISTER
;************************ INT 5 3 ke o 2 ek s ok o sk sk ok sk e koK e sk
EQU  IL33H ;JIL REGISTER
EQU  ITC34H ;INT/TRAP CONTROL REGISTER
;********************* REFRESH e o0 o ok o ook kol ok o o e ok ok ok
EQU  RCR36H  ;REFRESH CONTROL REGISTER
SRk Rk ROk VV[J SRR
EQU  CBRj38H ;MMU COMMON BASE REGISTER
EQU  BBR;39%H ;MMU BANK BASE REGISTER
EQU  CBAR3AH  ;MMUCOMMON/BANK AREA REGISTER



;****************#******IK)********************
EQU OMCR,3EH  ;OPERATION MODE CONTROL REGISTER
EQU ICR,3FH :/O CONTROL REGISTER
;*********************** LCD 3 e 3k 2 ok o ok e ok ok e o ok sk sk sk ok ok ok
EQU  PDATA,0COH
EQU  PSING,0C2H
EQU  PREAD,0C4H
;**************END I/O MAP REG 280180**************
EQU ORIGIN,0000H
EQU DATA_BUF,8400H ;END ADDRESS DATA BUFFER
EQU SPACE_BUF,0FO00H  ;RAM COMMON AREA]
EQU SPACE_CON,08000H  ;START ADDRESS DATA BUFFER
.ORG ORIGIN
;************************************************

; POWER UP DELAY g

o 3 e s o 3k ok 2k 3k ok 2k oK ke ok e sk sk 36 sk sk 3 3 e ok sk ok e ok o e sk e ok ke ok ok ok ol ok ok ok ok ko sk k-
’

INIT:

LD HL,08000H  ;DELAY
INIT1:

DEC HL

LD AH

OR L

JR NZ,INIT1



SeRrksikR Rk kx GET MEMORY MAP *#*sksktrknsnsns
INIT2:
LD A,0F8H
OUTO (CBAR),A ;MONITOR 0-7FFF NOT REMOVE

LD A8H

OUT0 (BBR),A ;BANK 10000H CAN REMOVE
LD A8H

OUTO (CBR),A ;STACK 10000H NOT REMOVE

LD SP,OFFFFH ;SYSTEM STACK
sekxxkakkkakik SET INTERRUPT VECTOR **Fssassksons

’

LD A0

LD LA ; VECTOR HIGH

LD  A40H ;VECTOR LOW

OUTO0 (IL),A ;SET VECTOR INTERRUPT
M 1 ;FOR INTO

LD A8 ;INT ASCI CHANEL 1

OUTO0 (STATI1),A

LD A0 ;INT ASCI CHANEL 0

OUTO0 (STATO0),A

LD A,44H ;RX,8BIT,1STOP CHANEL 1
OUTO (CNTLAI1)A

LD A,64H ; TX,RX,8BIT,1STOP CHANEL 0
OUTO0 (CNTLAO),A

LD A2H ;9600 AT X'TAL 12.288 MHZ
OUTO0 (CNTLBO0),A

LD ASH ;1200 AT X'TAL 12.288 MHZ



OUTO (CNTLBI1),A
;*********** SET INITIAL INTERNAL I/O 3ok ok o 3ok o ok ok ok

LD A40H

OUTO0 (OMCR)A ;SSAME 780

LD A,83H

OUTO0 (RCR),A ;ENABLE REFRESH

INO  A,(DCNTL)

OR 70H

OUTO (DCNTL),A ;MEM 2 WIAT 104
; ¥rxxernk /O CONTROL REGISTER ADDRESS *#*#xkx

LR s B e L w—
EQU PA,30H
EQU PBSIH
EQU PC,32H
EQU PCC,83H
EQU PAO0,60H
EQU PBO,61H
EQU PCO,62H
EQU PCC0,63H
rarakseresrs COMPARISION CHARACTER *#%#%# sk sns

2

.EQU CHAL1,050H ;P
.EQU CHA2,055H ;U
.EQU CHA3,052H ; R

EQU CHA_W,057H W



EQU CHA_X,058H ;X
EQU CHA_Y,059H '
EQU CHA_Z,05AH ;12

. Fdckkok ok ok ok ok ok ek ke ek ok
,************ CONTROL PORT

b

LD  APA
OUT (PCC)A
LD  A90H

OUT (PCC0),A
wkkrkkaRR R RRRR Rk IN[TIAL LCD ###*#sxssnksenss
LD A,00111000B ;FUNCTION SET 38H
;DL=1 8 BIT,N=1 1/16 DUTY,F=0 5X7
OUT (PDATA)A
CALL DELAY1
CALL DELAY! ;DELAY >4.1 MS
LD A,00001111B ;DISPLAY ON/OFF CONTROL
;D=1 OFF,C=1 CURSOR ON,B=1 BLINK
OUT (PDATA)A
CALL DELAY!
LD A,00000110B ;ENTRY MODE SET
;J/D=1 INCREMENT,S=0 RIGHT
OUT (PDATA)A
CALL DELAY1

» 3 36 3 36 3 35 06 3 e She e o0 o 3¢ o e o 2k o ok 3l ok e 2 0 3 e e ol e o e o ok ok ok ok e ok ook 3ok ok ko ok
’

2



MAIN:
CALL SOUND_START
LD HL,DATA BUF

DEC HL
LD (AD_END)HL ;INITIAL FIRST DATA ADDRESS AREA
LD A'W ;CONTROL WORD FOR CHANNEL 1

LD (CHANNEL),A

MAINO:
LD A0
LD (COUNT_PUR),A ;START TO COUNT P-U-R
LD (COUNT _CHA),A ;START TO COUNT FOR INSERT ;"
LD HL,SPACE_CON ;START TO KEEP DATA BUFFER
LD (AD_ENDBX),HL ;INITAL SPACE_CON ADDRESS
CALL TABLEl_DISPLAY  ;DISPLAY 'DATA ACQUISITION'
I SCAN CHANNEL--------+-==--=--
SCAN_DATA: CALL SCAN ;SCAN CHANNEL
LD A,0FFH ;FOR CLEAR PORT A,B,C

CALL CLEAR_LED

LD A,(HL) ;ENABLE GATE
OUTO0 (PA),A

OUTO (PB),A

CALL DELAY!

INC HL

LD  A,HL) ;ENABLE DSR SIGNAL
OUTO (PA),A

LD  HL,SPACE CON



’

b4
»

IN_DATA:

RXBYTEIL:

IN DATA

LD  DEJOH
DEC DE
LD AE
OR D
JP Z,SEND DATA
INO  C,(STATI)
BIT 7.C
P ZRXBYTEI
INO  C,(RDRI)
LD AC
KEEP ALL DATA
LD (HL)A
INC HL
CP  CHAI
P ZITS P
CP  CHA2
P ZITS U
CP  CHA3
Jp ZITS R
LD AQ
LD  (COUNT PUR),A
P IN_DATA

;WAIIT FOR DATA 256 LOOP

;NO DATA IN SO GO TO SEND TO PC
; RXREADY

;RECEIVE

;CLEAR COUNTER PUR



ITS P:

LD IY,COUNT_PUR ;CHECK STATUS 'P!
INC (IY+0) ;INCREASE ONE FOR "P"
LD (IX+0),'P'

JP IN_DATA

ITS_U:
LD IY,COUNT_PUR ;CHECK STATUS 'U!
INC  (IY+0) ; INCREASE ONE FOR "U"
LD Ix+1n,u
JpP IN_DATA

ITS R:
LD (IX+2),R' ;CHECK STATUS 'R’
CALL CHECK_END ;CALL CHECK P-U-R

LD IY,FLAGI1
BIT  2,(IY+0)

Jp Z,IN_DATA ;NO END SO GET DATA

LD (AD_ENDBX),HL ;ENDING ADDRESS SPACE_CON
PUSH HL

LD HL,TABLE2 ;DISPLAY 'RECEIVE O.X.!

CALL WRP

CALL SOUND_ONE

CALL DELAY1 ;WAIT DATA END

CALL DELAY1

CALL DELAY1

CALL DELAY1

LD HL,TABLE3 ;DISPLAY PLEASE WAIT'
CALL WRP

POP HL



LD  DE,SPACE_CON
LD  HL(AD_ENDBX)

XOR A

SBC HL,DE

LD B,H ;AMOUNT OF DATA IN
LD CL

LD HL,SPACE_CON

LD DE,(AD_END) ;DE <-- LAST ADDRESS DATA AREA
LD AD
Cp 084H

JR  NZINC DE
LD AE

CP  000H

JR  NZINC_DE ;INCREASE DE TO POINT START NEXT BLOCK
J»  CH NUM

INC_DE:

INC DE
: ONLY NUMBER
CH_NUM:

LD A,(HL)

INC HL

EX  AFAF

DEC BC

LD AB

OR C



P ZCH_LIMIT :CHECK AMOUNT OF DATA
EX  AFAF

CALL CHECK_NUM
LD IXFLAGI

BIT  0,(IX+0)

JP NZCH CHA
BIT  3,(IX+0)

JP NZIN_COMMA
LD (DE)A

INC DE

JP  CH NUM

IN_COMMA:
RES  3,(IX+0)
EX  AFAF
LD A}
LD  (DE)A
EX  AFAF
INC DE
LD (DE)A
INC DE
P CH_NUM
CH_CHA:
SET  3,(IX+0)
P CH_NUM
ommmeme e INPUT END & KEEP PARAMETER
CH_LIMIT:

LD AE
LD (DE),A



INC DE

LD AN
LD (DE),A
INC DE

LD A'D'
LD (DE),A
INC DE

LD A,0DH
LD (DE),A
INC DE

LD A,0AH
LD (DE),A

LD  (AD _END)DE
LD IX,BL_COUNT

LD B,0

LD A,(BL_COUNT) ;GET BLANK NUMBER
LD CA

ADD IXBC

LD  DE,(AD_END)
LD  IY,BL MUL

ADD IY,BC ;POSITION OF MULTIPLY

LD C,(IY+0)

ADD IX,BC

LD (IX+1),E ;KEEPING LAST ADDRESS IN THAT BLOCK
LD (IxX+2),D

XOR A
LD HL,(AD_END)



;DEAD LINE IN BUFFER BLOCK

;JF AD_END < ODFFFH STILL GET DATA
;IF OVER CLEAR ALL

;KEEP LAST ADD FOR BUFFTER BLACKG
;WAIT A WHILE FOR ALL DATA OUT

LD  DE,OD7FFH

SBC HLDE

JP  M,DETECTI

JP MAIN
DETECTi: LD  HL,(AD_END)

LD  (AD_ENDBO),HL

CALL SDELAY

CALL SOUND_ONE

CALL SOUND_ONE
; SEND DATA TO PC
SEND_DATA: PUSH HL

LD  HL,(AD_END)

LD  DEDATA BUF

XOR A

SBC HL,DE

POP HL

JP MSCAN_DATA
S_DATA: LD  HL,(AD END)

LD DH

LD EL

LD  HL.DATA_BUF

INO  C,PC)

LD AC

BIT 0A

JP NZSEND ONLY

LD CX

CALL TXBYTE

CALL TXBYTE

LD  BOH

;IF NO DATA--> SO GET NEXT CHANNEL

;HL IS START DATA

;SEND CODE FOR SENDING DATA



S_DATAL:

DINZ S DATAI
LD  B02H
RXBYTE2:
PUSH BC
LD  BC,0H
RXBYTE3:
DEC BC
LD AB
OR C
JP NZ,C BO
POP BC
DINZ RXBYTE2
JP MAINO ;THERE IS NOT COMPUTER IN
CGC BO:
INO  A,(STATO) RXREADY
BIT 7.A

JP Z,RXBYTE3

INO  A,(RDRO) ;RECEIVE
Cp X

JR NZ,RXBYTE3

POP BC

SEND_ONLY: CALL SOUND _ONE
CALL SOUND_ONE
CALL SOUND_ONE
LD  AOFFH

RES 4,A

OUTO (PB),A



S_DATA2:

B_DOWNI:

LD
CALL
PUSH
PUSH
LD

DEC
LD
OR
JR
POP
POP
INC
LD
CP

5 9

LD
CALL
LD
CALL
PUSH
LD
CALL
CALL
CALL

C,(HL) ;GET DATA TO SEND
TXBYTE

BC

AF

BC,00FFH

BC

AB

C
NZ,B_DOWNI
AF

BC

HL

AH

D
NZ,S_DATA2
AL

E
NZ,S_DATA2
C,(HL)
TXBYTE :SEND LAST CHARACTER
cT

TXBYTE

HL

HL,TABLE4 ;DISPLAY 'TRANSMITTING...'

WRP
DELAY!
DELAY1



CALL DELAY1
CALL DELAY1

POP HL

JP MANN :NEW LOOP
;**************************************
; CHECK GATE *
;**************************************
CHECK_GATE:

PUSH HL
OPEN_GATE:

INO  C,(PC)

LD  AC

BIT 0A

JP Z,END _GATE

CALL SOUND ONE
CALL SOUND_ONE
CALL SOUND _ONE
CALL SOUND ONE

LD  HL,TABLES
CALL WRP

LD  AQOFFH
CALL CLEAR _LED
CALL DELAY!
LD A0

CALL CLEAR_LED
CALL DELAY!
JP OPEN_GATE



END' GATE:

POP HL
RET
; SUBROUNTINE

Lok ok ok ok ok ok ok ook ok ok sk ok sk ok Rk kK R ok Rk Rk Rk Rk ok ok kR kR Kk
A

DISPLAY DATA ACQUISITION *

SRR RRRR AR R AR Rk Kk
TABLE1 DISPLAY:

PUSH HL

LD HL,TABLEI1

CALL WRP
POP HL
RET

SERRRRRERERR AR SRR RERRR KRR KR AR
TEST LCD b
; 16 CHARACTERS * 1 LINE %

« e 3k s sk ok v ok koK 3k ok ok ook ok ok ok ok ok ke sk ok sk sk ok ook ok ok ok sk ok ok sk sk sk sk kR ok ok
]

WRP:
1D A,00H
CALL GOTO
CALL WRLINE
LD A 40H
CALL GOTO
CALL WRLINE



b

o e 3 o e b ke ok ok 3 B e o Sk e e ok sk ke sk s ok e ol o sk ook e o o ok ok ok ek sk sk ok o ok ok ok sk ok ok
?

CLOSE LCD *

SERREERE R R AR AR R AR
CLSLCD:
LD A,00000001B ;CLEAR ALL DISPLAY
OUT (PDATA)A
CALL READ
RET
SRR R R AR R R K

; WRITE LINE LCD 16*1 {

« e e 3 3 2 ok s 3k sk e ok e 3 sk S e sk o ke ke s s o0 o e ok ke o e s e e o ok ok ok ok ok ok ok ok sk ok e dk ok ok ok
H

WRLINE:
LD B8
TESTI11:
LD A,(HL)
LD D,A

CALL WRBYTE
INC HL

DEC B

Jp NZ,TEST11
RET

o e e e e e e ke e o e o e o o s o o s ok e e o e ok ol o o s ek e ok ok sk sk skok sk ok ok kool o
s

WRITE BYTE SUB *

,
AR ARk KRR AR KRRk R R AR R OR Rk Kk O
b
WRBYTE:

LD AD



OUT (PSING),A

CALL READ

RET
;*********#**************************************
; GOTO ADDR LCD *
;************************************************
GOTO:

SET 7,A

OUT (PDATA)A

CALL READ

RET
;**#*********************************************
; READ BUSY BIT Y
;************************************************
READ:

IN A,(PREAD)

NOP

BIT 7A

JpP NZREAD

RET
i
; SYS CALL GOTOLCD *
;************************************#***********
; INPUT C=GOTO
GOTOLCD:

LD AC

CALL GOTO



RET
:
e 4 oo o ol o 3 o o o ok ok o o ol s o ok e e ke ok ok o ik ol e oo ok ok ok koK sk sk okok ok ok R ok
2
; SYS CALL WBYTE *
sk o e s o e e ok o o e 8 b o o ok o ok o 3ok ok ok e ok s e o o e e ok sk ok e el sk ook ok ok sk ok sk
’
; INPUT C=ASCII
WBYTELCD:
LD DC
CALL WRBYTE
RET
;
2ok e s o ok e ok e o e oo e e e ol ook ok o8 s ok ok o o o e e ok ok ok sk e e ok e e ok sk o o o e e ok ek
r

; SYS CALL STGLCD ¥

e ok ok e s e o e ke e e e e ok ok o ok s ok ok ok st ok o ol e e e o sl ok ok e ok sk sk skok sk kok e ok ek
’

. INPUT DB XX-00H

LCDSTG:

POP HL
WRLCDSTGI:

LD C,(HL)

INC HL

XOR A

CP C

JP Z,WRSTG2

CALL WBYTELCD

JP WRLCDSTGI
WRSTG2:

PUSH HL
RET



;***************#********************************
; SYS CALL CLCD *
;************************************************
JINPUT C = HEX
DSPCLCD:

LD AC

CALL ASCHEX

PUSH DE

LD CD

CALL WBYTELCD

POP DE

LD~ CE

CALL WBYTELCD

;************************************************
; SYS CALL DELCD *
;************************************************
DSPDELCD:

LD CD

PUSH DE

CALL DSPCLCD

POP DE

LD CE

CALL DSPCLCD



2

o 3¢ 2 s o sk ok 2k 3 ke o ok ok e e e o0 o ok ke ke o o ok ok ke ok e sk ke sk sk sk ok ko ok R R K kok ok kR
’

s

BINARY ACC TO ASCII

*

o 3 o ok ok e e ke e o o ok ok e e o e ok ok ok sk sk ok ok e e o e ke e ke o ok 2k ok sk ke ok ke ke o ok ok sk ok ke sk
»

;INPUT =A

;OUTPUT = DE (ASCII)

;REG =ADE

ASCHEX:

ASCHI:

PUSH
RRCA
RRCA
RRCA
RRCA
CALL
LD
POP

AND
ADD
DAA
ADC
DAA
LD
RET

AF

ASCHI
D.A

OFH

A,90H

A40H

EA



2

ke e e ok o 3 o e ke e ke ke ok ok ook o oo o sl ok ok ke ok ok sk sk sk sk sk sk ok sk skl ok sk R ok Kok ok
’

s

CHANNEL NUMBER *

3k s e ok o e sl 2 ol o ok o e o ok ok o e o ok o o ok o s ok S ook o sk ok ok ok ok o sk ke sk sk ok ok ok ok
i

SCAN:

CHAN_01:

CHAN_02:

CHAN_03:

LD
Cp

Cp

Cp

Cp
JP

LD
LD
LD

LD
LD
LD

LD
LD
LD

A,(CHANNEL)
CHA_W
Z,CHAN 01
CHA_X
Z,CHAN_02
CHA Y
Z,CHAN_03
CHA_Z
Z,CHAN 04
MAINO

HL,ON 1

AX
(CHANNEL),A
END_SCAN

HL,ON 2
A'Y
(CHANNEL),A
END_SCAN

HL,ON_3

AZ
(CHANNEL),A
END_SCAN



CHAN_04:

LD HLON 4

LD AW

LD  (CHANNEL)A
END_SCAN:

RET
;*****************************************#******
; CLEAR_LED *
;******************************#***************#*
CLEAR_LED:

OUTO (PA)A

OUTO (PB),A

OUTO0 (PC).A

RET
;************************************************
; CHECK ENDING OF BLOCK *
;************************************************
CHECK_END:

PUSH AF

LD  A,(COUNT PUR)

CP  02H

JP  NZNO_END

LD IX,PAT PUR

LD AP

CP  (IX+0)

JP NZNO_END

LD AU

CP  (IX+)



JP  NZNO_END
LD AR

CP  (IX+2)

JP NZNO_END
LD  IY,FLAGI

SET  2,(IY+0) ;JT IS THE END

JP CHECK_OUT

NO_END:

LD I'Y FLAGI

RES  2,(1Y+0) ;ITISNOT THE END
CHECK_OUT:

POP AF

RET
;********************************#******#********
; CHECK NUM? L
;************************************************
;INT A

; OUT: AFLAG1 BIT O
;. 0=NUM
;  1=CHARACTER
CHECK_NUM:
PUSH IX
CP A
Jp ZITS_NUM
Ccp !
JP ZITS_COLON
Cp 7
Jp ZJITS_NUM
Cp '0'



ITS_COLON:

CP

CP
JP
Cp

Cp

Cp
JP
Cp

CP

CP

Cp
JP
LD
SET

PUSH
LD
EX
LD
LD
INC
LD

Z,ITS_ NUM
"
Z,ITS_NUM
o
Z,ITS NUM
g
ZITS_NUM

ZJITS_NUM
6

ZITS NUM
"

ZITS_ NUM
g
ZITS_NUM
g

ZITS NUM
IX,FLAGI1
0,(IX+0)
GET_OUT

BC
CA
AF,AF'
AC
(DBE),A
DE
A,(HL)

;IT'S NOT NUMBER



;JT'S NUMBER

*

LD (DE)A

INC DE

INC HL

LD  A(HL)

LD  (DE)A

INC DE

INC HL

LD  A,HL)

LD  (DE)A

INC DE

INC HL

LD  A(HL)

LD  (DE)A

INC HL

LD {4 B

EX  AFAF

POP BC
ITS_NUM:

LD  IXFLAGI

RES  0,(IX+0)
GET_OUT:

POP IX

RET
R R RS SRES AR R R EA R R E XS
; GENERATE SOUND

+ e g o s ok sk ok o e o e e skl e sfe e e e ol e o ook ok ook ke ook st ok e e sde ke ok ok ke e sk ok sk ok ok e
>

SOUND_END:

PUSH DE

PUSH BC



PUSH HL

LD D05
LOX:

LD B0
LOOXX: |

LD  C50

LD  HL50 -GENERATE SOUND ONE TIME

CALL SOUND

DEC B

JR  NZLOOXX

CALL DELAYI

DEC D

JR  NzZLOX

POP HL

POP BC

POP DE

RET
;************************************************
: GENERATE SOUND *
;************************************************
SOUND_ONE:

PUSH DE

PUSH BC

PUSH HL

LD Dl
LOX1:

LD  BSO
LOOXXI:

LD C,50



Ll

LD
CALL
DEC
JR
CALL
DEC

POP
POP
POP

HL,50 ;GENERATE SOUND ONE TIME
SOUND

B

NZ,LOOXX1

DELAY1

D

NZ,LOX1

HL

BC

DE

« 3 o e g o o 3 3k ok 3 s sk ok ol ok ofe ok e o ok e o ok e sk ok 3 e o sk e sl ol e ok ok ok ok ke sk ok ok lok ko ok sk
H

; GENERATE TONE TO SPEAKER y

L sk ok ke o ok sk e ok she e s o s sl ke o ofe ke ok e o ol sl ok e o stk ok e sk ok skl ok ok sk sk ke sk ok sk ke ok ok
’

; REG C=FREQ

;  HL=LENGTH

SOUND:

SOUNDI:

PUSH
PUSH
PUSH
PUSH

LD
LD
CALL
XOR
CALL
DEC
JR

HL
DE
AF
BC

D,0
A, OFFH
SOUND2

SOUND2
D
NZ,SOUNDI



POP BC

POP AF

POP DE

POP HL

RET
SOUND2:

OUT (61H),A

LD EC
SOUND3:

DEC HL

LD AH

OR L

JR NZ,SOUND4

INC D
SOUNDA4:

DEC E

JR NZ,SOUND3

2

o 3t s s o ok s sk e e ok o 3 e e 3k o sk ok o s o ok ke ke e s e e ok ol o 3k e e ke ook ke ok o ke ok o ok sk okok
b

; TX ASCII ONE BYTE N
;****************************************#*******
; INPUT C
; OUTPUT -
; REG AC
TXBYTE:
PUSH AF
TXO:

INO  A,(STATO)



BIT LA
JpP Z,TX0
OUTO (TDRO),C
POP AF
RET
SERRRR AR AR AR AR RR R AR R AR E R Rk

; DELAY HL = 8000H *

« 3 6 3 3 ok 3k 3 ok e ke ok ol ok 3 3k sk 3K 3k ok ok sk ok sk 3k e sk ok ok ke Sk e sk e sl s ok o ok ke ok ok ok ok ke ok ok e ok
»

DELAY!:

PUSH HL

PUSH AF

LD HL,8000H ;DELAY
LOOPI1:

DEC HL

LD AH

OR L

JP NZ,LOOP1

POP AF
POP HL
RET

;***********************************#************
; GENERATE SOUND START *
;*******************;****************************
SOUND_START:

PUSH BC

PUSH HL

LD  B,128



LO:

2

’

SDELAY:

SDELI1:

SDEL2:

LD C,200

LD HL,500 ;GENERATE SOUND ONE TIME

CALL SOUND

DEC B

JR NZLO

POP HL

POP BC

RET
SRR R R R R R

DELAY HL=OFFFFH X
SRR R R R R R R ORK

PUSH AF

PUSH BC

PUSH HL

EXX

1D BC,01FH

LD HL,0 .

DEC HL

LD AL

OR H

JP NZ,SDEL2

DEC BC
LD AB
OR C

JP NZ,SDELI



EXX

POP HL

POP BC

POP  AF

RET
‘;***********************#************************
; END SUBRUTINE *
;************#***********************************
ON_LI: DB OFEHOEEH ;ENABLE CHANNEL I
ON_2: DB OFDH,0DDH ;ENABLE CHANNEL 2
ON_3: DB OFBH,0BBH ;ENABLE CHANNEL 3
ON_4: DB OF7H,077H  ;ENABLE CHANNEL 4
TABLEl: DB "DATA ACQUISITION"
TABLE2: DB  "RECEIVING OK."
TABLE3:  .DB  "PLEASE WIAT.."
TABLE4 DB "TRANSMITTING..."
BL_MUL: DB  00H,01H,02H,03H,04H,05H,06H,07H,08H

BL_MULI: .DB  00H,02H,04H,06H,08H,0AH,0CH,0EH,10H,12H

CH_TAB: .DB  OFEH,0FDH,0FBH,0F7H,0FFH,0EEH,0DDH,0BBH,077H,0FFH

BBR_DAT: .DB  08H,018H,01EH,024H,02AH,030H,036H,00H,00H,010H,020H,030H,
040H,050H;DATA FOR SET BLANK&LED 24 KBYTES BLANK

.ORG SPACE_CON
DATA_CON: RS  03FFH :FOR CONVERT NUMBER



.ORG SPACE_BUF

FLAGI: .RS 1 ;FOR CHECKING NUMBER?
COUNT_CHA: .RS 1 ;COUNTER FOR INSERT";"
COUNT_PUR: .RS 1 ;COUNTER OF P,UR

COUNT_YOR: .RS 1 ;COUNTEROF Y OR

PAT_PUR: RS 3 ;FOR CHECKING CONTINUEOFPUR

PAT YOR: RS

w

;FOR CHECKING CONTINUEOF Y OR

AD_END: RS 2 ;END OF GROUP DATA

AD_ENDBO: RS 2 ;END OF BLANKO BEFORE MOVE

AD ENDBX: RS 2 ;END OF SPACE_CON BEFORE MOVE
BBR_BUF: RS 1 ;NUMBER OF BBR

BL_COUNT: .RS 20 ;
CHANNEL: RS 1 ;NUMBER CHANNEL

.ORG DATA_BUF
DATA_IN: RS  06000H  ;24KB FOR DATA
END PRO: .END
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INITIAL
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CHANNEL
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DATA INPUT

Yes

KEEP ALL TO
SPACE_CON

DETECT NUMBER
TO DATA_BUF

Y

KEEP PARAMETER
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PC No

QUESE ?

Yes
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ADDRESS

°/
)

Opcode fetch Cycle

VO Write Cycle

o /O Readd Cycle

iy ™ R)

: \f\%/r\

TI T2 ™

K]

Ti

vAVAVYAY]

19 R, L;

L

A~

WAIT /
Ty 2. .1
J 1,
MREQ X /
8
7 29 1%
|
4
IORQ ' 1 /
28 §
13,
9 7 L1
Lz, % 5,
L Zl
W \
14
-
1\
10
18
-
ST X I/
1
15 16 e $of g2
Data YAVAY i
N AN N, ANAVA
23 27
Data
our
63 6.
2| ¢ i" Tq
— :
RESET
68 67 67 68
*1 Output buffer is off at this point
CPU Timing
- Op ~code fetch Cycle
- VO write Cycle

- VO Read Cycle




s / AVA YAY AV AVAN
3 32
INTi
l
33
NMI ‘,] I{
~
o+ \’(
30
TORQ *1 /
is ) g
VAR, >< < é_
Data IN *I N
‘ 39
MERQ *2 /l S( )t/-
4 >
4 4
RFSH =2
34, 2 w33 34, VY
BUSREQ J
36 37

BUSACK 1 ;’
ADDRESS

DATA \
MERQ RD /
WR IORQ 43’ *3

HALT ;]

*1 during INTo acknowledge cycle
*2 during refresh cycle

*3 Output buffer is off at this point

CPU Timing




/O Read Cycle IO Write Cycle

Tl T2 v 3 Tl T2

™ T3

s X

o 28 4 2 S 28

I0RQ

T o

8l
.

gl
e

S

;.‘,i

CPU Timing (10C=0)

IO Read Cycle
VO Write Cycle

PU or DMA Read/Write Cycte (Only DMA Write Cycle for TENDD)

T T ™ 3 LTI
45 || 46'!
(at level sense) 45 |lag *2
DERQi
(at edge sense) *
18
47
48
—
TENDi “ \- }
17
ST \
DMA Control Signals

*1 topes 304t o BT specified for the rising edge of clock follow by T,.

*2 toegs aNd Ly a1 specified far the rising edge of clock.

*3 DMA cyck starts.
*4 CPU cycle starts.




Tl T Tw Tw T3

> 49 « 3 50
E \
{(Memory Read/Write)
£ S =il 5 A &S0
(/O Read) \

—_
Ao H g
E 55
(/O Write)
1
16

E Clock Timing [ Memory Read/Write Cycle ]

/O Read/Write Cycle
o A B
E s
BUS RELEASE mode (= Afo
SLEEP mode
SYSTEM STOP mode

SLEEP Mode

E Clock Timing [ BUS RELEASE Mode
SYSTEM STOP Mod




T2 T1 T2
2 \__
E 49
Example 52 o L*_—
/O read 'fl

Op-code fetch

53
E
(/O Write)
E clock Timing (Minimum timing example of P WEL and PWEH)
T2 Tw T3 T1 T2
, :_/_\_/—\_/—_\_
Timer Data
Reg.=0000H
A 18 7
TOUT
55

Timer Output Timing




SLP Instruction fetch

SLP Instruction fetch
<—
Ts Ts T T
32
INTi = 31

33

AO0~A1lS8 X

MREQ , MI f /
RD 43

HALT

SLP Execution Cycle




CSI/O Clock / ﬂ

Transmit data

(Internal Clock)

Transmit data

(External Clock)

Receive data

(Internal Clock)

Receive data

(External Clock)

56 56 |
4 y
)i )i
5T B 57 -
y 4
) )i
il T
58 59 59
MUV S
[11]7% )
11.5¢ 11.5¢
—— 165, < 21651,

»
Ll

Y

Wi

A

CSI/O Receive/Transmit Timing

60

Y

A
Y

61
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PAG
P8O
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PB4
PB6
PCO
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PC6
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GND
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a0
OO0
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(OR®
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(ON®
(ONO)
ORE;
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OR®
o0
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ON e,
O O

PAl
PA3
PAS
PA7

Jgdagaags

7210Z80-2

PAO
PA2
PA4
PAG6
PBO
PB2
PB4
PB6

GND

oo
0N

o0
ON®
OO
O
OO0
OO
(OR®
ONe;
(ON®)
o0
OO0
ON O}
(ONO)
oo
O O

PAl
PA3
PAS
PA7
PB1
PB3
P8BS
PB7

§ &838

KEYBOARD
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GND
VEE

-1 .
sinerRImouUinRD AN q

go
OO0

OXe
0O
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SDP8

oo
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oG
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§ 848 8

LOAD

GND

40PIN Z80BUS

All
Al2
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CLK

D3
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vCC
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INT
NMI

HALT
MREQ
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o
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o
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Ccs2
VEE
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Figure 3. Z80180 68-Pin PLCC Pin Configuration
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SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

SLLS101A - JULY 1985 - REVISED MAY 1995

e Bidirectional Transceivers D OR P PACKAGE
; TOP
¢ Meet or Exceed the Requirements of ANSI ( VIEW)
Standards EIA/TIA-422-B and RS485 and R[] 1 U 8[ Vee
ITU Recommendations V.11 and X.27 RE(] 2 708
Designed for Multipoint Transmission on DE[} 3 s[lA
Long Bus Lines in Noisy Environments ofl « 5[] GND
e 3-State Driver and Receiver Outputs
® Individual Driver and Receiver Enables logic symbolf
e Wide Positive and Negative Input/Output 5
Bus Voltage Ranges DE S EN1
® Driver Output Capability . .. +60 mA Max ne EN2
¢ Thermal Shutdown Protection 1 > = 6
¢ Driver Positive and Negative Current o-2 . S D¢ 7 A
Limiting 1v <++—B
® Receiver Input Impedance . .. 12 kQ Min 1 < P
® Receiver Input Sensitivity ... 2200 mV g g T [:
e Receiver Input Hysteresis ... 50 mV Typ

. Operate From Single 5-V Supply 1 This symbol is in accordance with ANSIIEEE Std 91-1984
and tEC Publication 617-12.

description logic diagram (positive logic)

The SN65176B and SN751768B differential bus

3
transceivers are monolithic integrated circuits DE 3
designed for bidirectional data communication on b

multipoint bus transmission fines. They are mCE _ -
designed for balanced transmission lines and > <« A

meet ANSI Standards EIA/TIA422-B and RS-485 R QL)« et B} Bus
and ITU Recommendations V.11 and X.27.

The SN65176B and SN751768 combine a 3-state differential line driver and a diiferential input line receiver,

both of which operate from a single 5-V power supply. The driver and receiver have active-high and active-low

enables, respectively, that can be extemally connected togethér to function as a direction control. The driver

differential outputs and the receiver differential inputs are connected intemally to form differential input/output

(I/O) bus ports that are designed to offer minimum loading to the bus whenever the driver is disabled or

Vcc = 0. These ports feature wide positive and negative common-mode voltage ranges making the device
. Stitable for party-line applicaticns. - ‘ o

>

Function Tables

DRIVER RECEIVER
INPUT | ENABLE QUTPUTS DIFFERENTIAL INPUTS | ENABLE | OUTPUT

D DE A B8 5 A-B RE R

H H H L Vip20.2V L H

L H L H -0.2V<V)p<0.2Vv L ?

X L z z Vips-02V L L
X H z

Open L H

H=highlevel, L=lowlevel, 7 =indeterminale, X=imelevant, Z =highimpedance (off)
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General Description

The MAX691A/MAX693A/MAXBOOL/MAXBOOM micro-
processor {(pP) supervisory circuits are pin-compatible
upgrades to the MAX691, MAX693, and MAX695. They
improve performance with 30pA supply current. 200ms
typ reset active delay on power-up, and 6ns chip-
enable propagation delay. Features include write pro-
tection of CMOS RAM or EEPROM. separate walchdog
outputs, backup-battery switchover, and a RESET out-
put. that is valid with Ve down to 1V. The MAX691A/
MAXB00L have a 4.55V typical reset-threshold voltage.
and the MAX693A/MAXB00M's reset threshold is 4.4V
typical. The MAXBOOU/MAXBOOM guarantee power-{ail
accuracies 10 =2%.

Applications

Computers

Controllers

Intetligent lnsirumernts
Automotive Systems

Critical pP Power Monitoring

Typical Operating Circuit

v
KEGUATOR

124

A4V ) 4V 4|

Microprocessor Supervisory Circuits

Features

+ 200ms Power-OK/Reset Timeout Period
+ 1pA Standby Current, 30pA Operating Current
+ On-Board Gating of Chip-Enable Signals,

10ns Max Delay

> &+ &

Warning

MaxCap™ or SuperCap™ Compatible
Guaranteed RESET Assertion to Ve = 1V
Volitage Monitor for Power-Fail or Low-Battery

+ Power-Fail Accuracy Guaranteed to £2%

(MAXB00L/M)

+ Available in 16-Pin Narrow SO and Plastic

DIP Packages

Ordering Information

N4 Vee  BAITON
Vour
1
] vt -
cma: MAXI M
= MAXGIIA
) MAX6a34 =, |13 [ apoess
PR paxsoo, <[ oecoi
4
] GND n HO-AVS
= WOt [ v
— —1 osCH uP
= W =10
CONNECTION PO
—Yoscsa
iR ST
{OWLINE_WDO
6§ " AUDERLE
ALARM
“MC3p SYSTEM STATUS INDICATORS

PART TEME. RANGE PIN-PACKAGE |
MAX691ACPE G'Cto -70°C 16 Plastic DIP
MAXEI1ACSE 0°Cto +70°C 16 Narrow SO
MAX691ACWE 0°C 10 +70'C 16 Wide SO
MAXE91AC/O 0'C10 +70°C Dice"

MAXG91AEPE 40°C 10 +85°C 16 Plastic SO
MAX691AESE -40°C 10 +85°C 16 Narrow SO
MAXGSIAEWE  -40°Cro +85°C 16 Wide SO
MAXG91AE JE -40°C 0 -85°C 16 CERDIP
MAX691AMJE .55°C10 +125°C 16 CEROWP

Ordering Information continued on last page.
* Dice are specified at T = +25°C.

Pin Configuration

0P ViEW —
vaart [1 [16] Reser
chr{z E s
v (3} s %W
o] maxsoa fujlw
wion(s] ol [ o
TOWRE E MAXBOOM E WOl
oscw 7] 0] /70
ose sét 8] B
DIPISO

~ SuperCap s a registered trademark of Baknor Incusuries. ™ MaxCap is a registered rademark of The Carbocurum Corp.

MNAXIM

Call tolf free 1-800-998-8800 for free samples or literature.

Maxim Integrated Products 1

008X YIN/T008XYWNW/YEEIXVIN/VLE6OXVIA



LTC1286/1LTC1298

TECHNOLOGY

FERATURES

12-Bit Resolution
8-Pin SOIC Plastic Package
Low Cost
Low Supply Current: 250pA Typ.
Auto Shutdown to 1nA Typ.
Guaranteed +3/4L.SB Max DNL
Single Supply 5V to 9V Operation
On-Chip Sample-and-Hold
60us Conversion Time
Sampling Rates:
12.5 ksps (L1C1286)
11.1 ksps (LTC1298)
1/0 Compatible with SPI, Microwire, etc.
Differential Inputs (LTC1286)
2-Channel MUX (LTC1298)
3V Versions Available: LTC1285/L17C1288

APPLICATIONS

Battery-Operated Systems
Remote Data Acquisition
Battery Monitoring
Handheld Terminal Interface
Temperature Measurement
{solated Data Acquisition

Micropower Sampling
12-Bit A/D Converters In
S0-8 Packages

DESCRIPTION

The LTC1286/LTC1298 are micropower, 12-bit, succes-
sive approximation sampling A/D converters. They typi-
cally draw only 250uA of supply current when converting
and automatically power down to a typical supply current
of 1nA whenever they are not performing conversions.
They are packaged in 8-pin SO packages and operate on
5V to 9V supplies. These 12-bit, switched-capacitor, suc-
cessive approximation ADCs include sample-and-holds.
The LTC1286 has a single differential analog input. The
LTC1298 offers a software selectable 2-channel MUX.

On-chip serial ports allow efficient data transfer to a wide
range of microprocessors and microcontrollers over three
wires. This, coupled with micropower consumption, makes
remote location possible and facilitates transmitting data
through isolation barriers.

These circuits can be used in ratiometric applicaticns or
with an external reference. The high impedance analog
inputs and the ability to operate with reduced spans (to
1.5V full scale) allow direct connection to sensors and
transducers in many applications, eliminating the need for
gain stages.

TYPICAL APPLICATIONS

25uW, S0-8 Package, 12-Bit ADC
Samples al.ZOOHz and Runs Off a 5V Supply

4TpF SV

JE”‘]“M*%

[ e

r {e.g.. 805%)
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LTC1286/LTC1298

ABSOLUTE MAXIMUM RATINGS (notes 1and2)

Supply Voltage (Vec) tO GND ..o 12V Power Dissipation .............cccovevieeeieieeeeeen. 500mw
Voltage Operating Temperature Range
Analog and Reference ............... ~0.3Vio Vg + 0.3V LTC1286C/LTC1298C ..o 0°C to 70°C
Digital INpULS ..eeeeeeeeeeeer e -0.3Vto 12V LTC12861/LTC1298) ... -40°C 10 85°C
Digital Output ... -0.3VtoVgc+ 0.3V Storage Temperature Range ................. ~-65°C to 159°C
Lead Temperature (Soldering, 10 sec.)................ 300°C
PRACKAGE/ORDER INFORMATION
| o vew ORDER PART 10 viw ORDER PART
Vs E 8] vec NUMBER Ve E 5 8] vee NUMBER
NTH 7] cuk o 27 75 ok -
-in (5] 6] Doyr LTG1286CN8 - 3] GEYTE LTC1286CS8
we [4] 5] CSrsHon LTC1286IN8 ono [T B LTC1286158
N8 PACKAGE S8 PACKAGE FART MARKING
8-LEAD PLASTIC OIP 8-LEAD PLASTIC SOIC
Toeax = 150°C. @ = 130CW Towes 2 150°C, B0 = 175°CAW 1286C
1286l
f0° view ORDER PART 10p vEw ORDER PART
Crsuon [ ~ 8] Vee (Vige) NUMBER CsrsHon (7] g 8] Vee (Vaer) NUMBER
cHo [Z] 7] cuk LTC1298CN8 CHO [Z 77 ok LTC1298CS8
o ek LTC1298ING i N LTC1298158
GND E E O GND E: E Din
N8 PACKAGE S8 PACKAGE PART MARKING
8-LEAD PLASTIC DIP 8-LEAD PLASTIC SOIC
Tamx = 150°C, 8y = 130°CW Thusx = 150°C, O = 175°CW 11229988?
Consult factory for military grade parts. “
RECOMMENDED OPERATING conbiTions
SYMBOL | PARAMETER CCNDITIONS MIN TYP MAX UNITS
Vee Supply Voltage (Note 3) LTC1286 45 9.0 v
LTC1298 45 55 v
ok Clock Frequency Ve =5V (Note 4) 200 kHz
teve Total Cycle Time LTC1286, {gyx = 200kHz 80 1S
{TC1298, fcyx = 200kHz 90 us
thor . Hold Time, Dy After CLKT Vee =5V 150 ns
touiS Setup Time CS4 Before First CLKT (See Operating Sequence) LTC1286, Voo = SV 2 .
LTC1298, Ve = 5V 2 s
oDt Setup Time, Dy Stable Before CLKT Vee=5V 400 ns
twnek | CLK High Time Veo= 5V s
twictk CLK Low Time Vg =5V us
WWHES CS High Time Between Data Transfer Cycles Ve =5V 2 s
tw s CS Low Time During Data Transfer LTC1286, f = 200kHz 75 13
. LTC1298, {1 = 200kHz 85 i 13




MICROCHIP

93AA46/56/66

1K/2K/4K 1.8V CMOS Serial EEPROM

FEATURES

- Single supply with programming operation down
t0 1.8V

» Low power CMOS technology
- 70 pA typical active READ current at 1.8V
- 2 pAtypical standby current at 1.8V

- ORG pin selectable memory configuration

- 128 x 8 or 64 x 16 bit organization (93AA46)

- 256 x 8 or 128 x 15 bit organization (33AAS55)

- 512 x 8 or 256 x 16 bit organization (33AAG6)

Self-timed ERASE and WRITE cycles

(including auto-erase)

Automatic ERAL before WRAL

- Power on/off data protection circuitry

- Industry standard 3-wire serial 1/O

- Device status signal during ERASEMRITE
cycles

- Sequential READ function

< 10,000,000 ERASE/WRITE cycles guaranteed
on 93AAS56 and 93AA66

« 1,000,000 E/W cycles guaranteed on S3AA46°

Data retention > 200 years

8-pin PDIP/SOIC
(SOIC in JEDEC and E!AJ standards)

DESCRIPTION

The Microchip Technology Inc. 93AA46/56/66 are 1K,
2K and 4K low voitage serial Electrically Erasable
PROMs. The device memory is configured as x8 or
x16 bits depending on the ORG pin setup. Advanced
CMOS technology makes these devices ideal for low
power non-volatile memory applications. The 93AA
Series is available in standard 8-pin DIP and surface
mount SOIC packages. The rotated pin-Qut 83AA46X/ -
56X/66X are offered in the “SN” package only.

“Future: 10,000,000 cycles guaranteed

PACKAGE TYPE
DIP N\
cs 1 8 [ vee
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ek ]2 g3aase 7[J w0
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o {3 6 [ ] ORG
po [}a 5 b Vss
Soic N\
cs 1 8 Jvee
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ck T2 93aAs6  7[Jnu
93AA66
ol []3 6[JorG
oo 4 § T vss
solc >,
Nu 11 8[Jore
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vee T2 93aA56X 7 [ Vss
93AAB6X
cs 3 6" Joo
ok 4 s o
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