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In this project. We present. the power consumption control in building. by using PC.

This equipment was control by controller for automatic control and also-by Personal Computer

for directed control. It has mamy receiver in system was control by controller-in remote. The

receiver directly control electric equipment by receive. the command from the. controller.
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2.1 nguijvasdiuaIugy uasn CP-Z84C11 PLUS

2.1.1 THg-284C11

Uada CP-Z84C11 PLUS inludiuuaeeas RTC (Real Time Clock) whiudn u
uafafild CPU Z84C11 189U3wn ZILOG silu CPU Uszdhuasa RUN #i SPEED 10 MHz
CPU Z84C11 iifida CPU fITIUTINIBTW NITAN 7 789 ZILOG wnagiufa:-

Z84C00 (fhi CPU Z80 WU CMOS RUN i 10 MHz
Z84C30 i Z80 CTC wuy CMOS RUN 71 10 MHz

CGC 1flu CLOCK GENERATOR CONTROL CIRCUIT
WDT tflu 2935 WATCH DOG TIMER

POWER ON RESET 111 7993 RESET CPU i VOIT VCC dnh 2.2V
40 BIT PARALLEL PORT (Ju PORT 8 BIT 7u7u 5 PORT l#u

2.1.2 dayaval vain CP-Z84C11 PLUS

TNg-284C11
~ 784C11 vaeuitm ZILoG Temilu HIGH SPEED OPERATION lasillvitian 2 {u
78 RUN fia1u@ 6 MHz ,uaxii RUN 10 MHz luuedailnld CPU $u RUN 10 MHz CPU
wadiaes ZILoG iy cmos mlWdunseuadannlunisdiin SET Wisglu sTOP

MODE wfiunssudiiies 50 HA FafiEnathaniieyes CPU dhilfide Sz RUN 10 MHz
Reatniannse SET 14 RUN \Reeadadinilaas 5 MHz lunsdlild RAM v3a ROM fiil
ACCESS TIME 19 Ingiila POWER ON uda CPU 92 RUN Wiga 5 MHz whiumauiy
Funaziiaingaims RUN 10 MHz figanso SET lamalusunan juwuudnvmzaes CPU
2zt PACKAGE wuu 100 PIN QFP
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72102808 8.1 ! 7210ZB80A

]
JUN 1 uamediuyas uasa CP-Z84C11 PLUS

waAu (MEMORY) _
CP-Z84C11 annsaldmbaanuildgdn 64 KBYTE lnsuvaty
SOCKET 1. EPROM @nsald EPROM e 32 KBYTE Tasuthiiluiuas 27256
fimhsanudiuan ADDRESS 0000H &9 ADDRESS 7FFEFH
SOCKET 2 RAM dunsald RAMuuna 8-32 KBYTE lalamihuuas 6264 v3a.
62256 fmhuaTusu3uaIn ADDRESS 80000H & FFFFH lau
SET
fuvmis JUMPER Tumsimuaiuaslad degu -

J1 J1

omeHe O OO

62256 ) 6264
- - ' °
gﬂ'n 2. LIAASLaaN YUIYANUI YN Z84Cl11



MmhganNd RAM duiinansads BATTERY 3.6V 1o BACKUP ¥ayausq
mhsanudillame

Wasn (PORT)
CP-Z84C11 3:ii PORT 181y 40 BIT 170 v38 5 PORT mefu lag 5 PORT ae
(i PORT Tuda CPU Tagasiidhumisdananmegy :-

#1 #2
34PIN 7210280 34PIN 7210280
! b
PORT A PORT D
PORT B PORT E
PORT C

JUT 3 ua@e PORT ldnuyes Z84C11

oK

PORT fidaaaniniiaze
aunsalaiuayudn 9 1

tJ1 CONNECTOR 34 PIN (7210Z80) ansodeasanlinu
Wifi laannang 1 9@ ET-SSRAC, 30 ET-AD (Husiu

OTR

CHANNEL PORT ADDRESS PORT ~

PORT A DATA PORT ' 50 H

PORT B DATA PORT 51 H

PORT C DATA PORT 52 H

PORT D DATA PORT 30H

PORT E DATA PORT 40 H

CHANNEL CONTROL PORT ADDRESS PORT

PORT A DATA DIRECTION REGISTER 54 H

PORT B DATA DIRECTION REGISTER 55 H

PORT C DATA DIRECTION REGISTER 56 H

PORT D DATA-DIRECTION REGISTER 34 H -

PORT E DATA DIRECTION REGISTER 44 H



indansndalW PORT #as Z84C11 fw INPUT v3a oUTPUT ldlandast BIT da BIT
Tand s SET @aan® PORT DATA DIRECTION REGISTER d1lvf BIT laulu 17 fida
T PORT DATA 83 BIT i 7 iflu OUTPUT PORT (¢ SET PORT twiflu oUTPUT
PORT: Midusaxndugud) uassindasmsbiify INPUT PORT # SET ehaanil PORT
DATA DIRECTION REGISTER (ilueh « 0

D7-D0 Data Bus

Rz

Direction
Register  }—i

Output Buffer
(—'\ Data ? w4 Data Port _D._ vo
__‘/ ' _/ PIN

Inout Control Logic

o
gﬂ*n 4 WdaY PORT DIRECTION REGISTER

Z80 BUS

CP-Z84C11 siidhunmeszuulani Z80 BUS lasianwarmuwiiounu CPU
780 40PIN vhiiimaunsoresmnsuaialdidu dovny PORT 8255  laanlasly
vatn 7210780 Wudy. HdoRiamilassn CPU z84c11 {ifldinaeas POWER ON RESET
Tumagud bisufiudalseas POWERON RESET damnmeuan du CPU wadu q
avtusinludainiy Z8o BUS Bu q #ifl R,C dsagudranasihli cPU zs4c11 iagly
@AW RESET maaanmlauaia CP-z84c11 i JUMPER lumsidenlilvida RESET
nnmmeuenld digl Teadhiimssa R , C i RESET PIN muuanfilvinen JUMPER
" RESET 28n '
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—d: 2 A LD —
ai2 o a3
—3gz 4
Ali—ds ép— = )
ais—4d7 8p—
cir —4d 9 10 t g
Y — A4
b3 13 14 p— 2%
pg —q 17 tep— B2
vee —9G1¢ 20 p— pé )
D2 —_—J 21 22 — Y
0> —923 24 p— c?o
po —d25 26 p—— RFSH
b1 —927 28 p—— ML __
Nt —4 22 30 p— RESET
N —d 31 22 p—— BUSRe
HALT ——( 33 34 Do WALT . D
HREe —d 35 36 b—— BUSAK — D:D
Iore —937 38 p— WR
— 22 40 p— RD —
HEADER 20X2
5 JUMPER
R B
Q0 ] [

311# 5 WJAY Z80 BUS
.COUNTER TIMER CHIP (CTC)
CP-Z84C11 3:iN95 Z84C30 (Z80 CTC) danwiuaglumiBauisauailoy
Ua$n CP-Z84C11 vsdamldnuues CTC panIN#i CONNECTOR 10 PIN udadegu du
21 INT 283 CTC Huazdaiuz INT zae 280 ludalaufuuuy WIRED-OR 3audaslu
fud Meazdsares CTC luvadaiiaamiiauiu zgo cTc vly

Z80CT <

CLK/TRGO ZC/TQ0
CLK/TRGL — 9 ¢ o, z¢/1ad
CLK/TRGZ T b z¢/maz
K/TR 9 = :
% oY S 5 GND
AGER SX2
N Intemal
. Control
—17]  Logic
—N cru .
ANT .
o V] BUS V' iematBus ) '"{g’g';"cpt —— 18
e (] 10 N AT e
Counter/ 3- o
1IN )
Timer BB
/| Logic »/‘—4_—' CLKTRG
/RESET

s1#l 6 udAY CTC BLOCK DIAGRAM



CTC ADDRESS PORT

CHANNEL ADDRESS PORT
CHO 10H
CH1 11T H
CH2 12 H
CH 3 13 H

MS , MS2 (J4)
Ms1, Ms2 auflun INPUT sa9 CPU Z84C11 lamiums SET 1 CPU dhag
ludids HALT wdreslvagluamwla ( RUN, IDLE1, IDEL2, STOP )

MS1 MS2 HALT STATE
1 1 RUN MODE
0 0 IDEL1 MODE
0 1 IDEL2 MODE
1 0 STOP MODE
RESET ( J2)

(lu  INPUT @atthiusn  RESET CPU Z84C11 wneafueasussiam R , C
RESET

I
. C4——0
2 [0 O] S O

SW RESET
sUR 7 uAIMS RESET 189 Z84C11

WATCH DOG TIMER OUTPUT (WDTOUT J3 )
(u PIN 990 PORT PE BIT 7 v wmihdi 2 agndalu DATA PORT M q I

VvV o e

udandudlu WATCH DOG TIMER OUTPUT eae lagaziliu OPEN-DRAIN 1/0 iilagn SET

<

Wiiln woTouTlag PIN fiazgndalagasuthiu PIN RESET ves CPU  Tagun@dumlaif



vV g v v \] v (X} A J >
Ms SET WDTOUT ua lvna JUMPER aaﬂﬂ’]uﬂaﬂ'ﬂuuﬂ’)‘ﬂﬁWDTOUT lWﬂ:lNaLTﬂﬁ
PORT PE 7 9l CPU gn RESET afin1dk OUT PORT PE 7 Wushu

SET USER WDOUT

I3 m WDTOUT m SET USER PORT

sUfl 8 WAt WATCH DOG TIMER OUTPUT (WDTOUT)

(* WATCH DOG  ludnunizasasiiveinms RESET CPU agianamuenaiiniivug
dunlivhms DISABLE WATCH DOG mlutanimua CPU tufiazgn RESET wiuly
Tusunsaviudn@iaas CALL DISABLE WATCH DOG agtaue udt CPU f1ds RUN ag
ﬁutﬁmﬁé’mmmsvmuﬁu ilildanesnson RUN Wsunsuun@fiinnsSanldTusunss
CALL DISABLE WATCH DOG 1&f CPU fiamiiianis RESET JuvuiiiialiinduluiBa RUN
Inddn)

PE7 ~4—>-

f——— MUX g PE7INDTOUT

3
,‘;sf jet 2221

o 22-Stage Binary Counter oty
(WOTCLX) el for Watch Dog Timaer- n

1 RESET" 4

RESET worE—l
L Had . BIHWRITE

Walch Dog Timer Commeand Watch DogTimer
Register 8F1 (WOTCR) Master Register SFO (WOTMR)

Tt

sU# 9 udae WATCH DOG TIMER BLOCK DIAGRAM



TX , RX , INT (J6)

(flu CONNECTOR 6 PIN #i6ia91n2995 RS-232 #ilfiuSeussaudyanadaithPORT
PE 6 , PE 5 ,uaztdnen INT 289 Z84C11 laadundlyd PORT RS-232 fildnam JUMPER
pan (hearly PE6, PES laprindase uasindiuwileda JUMPER 289 INT Tn®inse
SET ¥ PORT RS-232 sudayalujuuuuzeszuviums INTERRUPT  dwidennums
INTERRUPT 910 RS-232 PORT &

Q O C O USER
0|0|C a 80 _—
TX RX INT

~ ol e USER
(O 1O () [porTE g 8 IF:TZSZ

Ui 10 uaeamstdenlianu RS-232

KEYBOARD

(i CONNECTOR 21100 10 PIN 68310 PORT PD lagii R-PULL-UP 10K 6ipag
el CONNECTOR 10 PIN flazanansodaifiusuuuu KEY e 4X4 Aa 16 KEY Tg
@oulusunsu SCAN KEY tuvdaasihivl#ifhu PORT daselusdu il

.KEY BOARD o0 KEY SW 4X4 .
Po2 L pb— bp3 P T

PD4 > PDS PDL
PD& "_—ﬁ P— pp7 N N N
+5V 2 GND PD2. .
JE—— — K \1 < S
HEADER 5X2 PO3 < N S <

T KEY SW

1 — 0 [ —— PDOsa

- Sl FUSHBUTTON PDS

PD6

PD?

sU#i 11 uanednunizyes KEYBOARD
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BAT ON/OFF ( J5 )
¥l CONNECTOR 2 PIN Tauisly TuMPER Tumisla ,iealwen  BATTERY
3.6 V iimsfe iy BATTERY '

64,256 (J1)
§lu CONNECTOR 3 PIN ¥ JUM @aniwmiisanudh RAM  gaainazldmiae
anudladuadaacls 6264 ( 8 KBYTE ) visa 62256 ( 32 KBYTE)

LCD }7
Yl CONNECTOR 3 PIN l#i@aniisiazsia LCD MODULE uUsztanlada LCD
MODULE WUuf18n¥svIa LCD MODULE ituu GRAPHIC

Sl SESIY U LOR OXO

- < 3
JUP 12 wdasmsidanld LeD

GLCD

il CONNECTOR 2w19 20 PIN lagshansasia LCD 1@ 2 wuu@a DOT TYPE
%38 GRAPHIC TYPE lasinidandslatuiiu DOT TYPE Aa manwsiazld 14 PIN dald
agU vidadhazi@ansiauuy GRAPHIC TYPE fiasssldnu 18 PIN

-

14 PIN LCD 18 PIN LCOD
N DOY C(CHARD> LCD GRAPHIC LCL
" ~sv O O | GRE =TT T ] GRO 1" T O] eno
3 RS O O veo Rs {Q Q| vo o/1 QO Qf vo
g E{O O rm £ Q O rRmMm £ QO O| rmw
K ot Q Q. o0. ot | Q Q| o0 ot. 1O QO| oo
! 03] O O o2 o3 | O} o2 o3 |O O] o2
K osi O O oa ps | O O} oa os | Q Q| os
o7t O O ! e 27 10 (O} ve 02’ { O O oe
O Q est | O O ¢s2
[elNe] RST_ 1O O vee
O O
CcP-z84acil
@
POMER
@ 7 o

- . A v :
U7 13 udaemiidenly GLCD
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imansalSuanuantauas LCD lademaliu VR 10 K TuuasavSadeasmslvtagaf
fa JUM VR snugUiasfiled

CHANNEL PORT ADDRESS PORT
WRITE DATA INSTRUCTION ) 80 H
WRITE DATA TO GO OR DD RAM 82H
READ BUSY FLAG AND ADDRESS 84 H
PRINTER PORT

L ¥ s J a L4
({1t CONNECTOR 20 PIN ’[ﬁﬂﬂlﬂWﬂULﬂia\IWNW wuy CENTRONICS uugsssum
‘?l"‘J ! TUld Tes PRINTER PORT #9:@a3in PORT PE 3-4 Wag PORT PD 0-8

HEADER 20 PIN
PRINTER PORT

[%]
®
0
H
z

OO ~OVIBLIN -
V@OVl S LN

12 . 2¢ " 1 [
16 23 ©00000000000000000 |
1?7 - 22

i9 21 0000s00ceesness0000
i3 20 28: " 1
0 19

4 @
JUH 14 udasanWarIa PRINTER PORT

PRINTER ADDRESS PORT

CHANNEL ADDRESS PORT
. DATA (PD 0-8) 30 H
STB (PE 4) 40 H (BIT 4)

BUSY (PE 3) ) 40 H (BIT 3)
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lunsdifield KEYBOARD maglviindaiin DIODE @nudynyiv PD1-PD7 e
i ludaieIasRaidasguiinlllvdyanamnaiasinsuniu KEYBOARD fitndald

. PRINTER
P00 DARTRO

PD1 DATAL
PO2 DATA2
PD3 DATAS
PO& DATAY
PLS DATARS
FOS DATAE
PD7 ‘ DATAT

P

U7 15 udaemsundanusununneiasiiad Lilisuniu KEYBOARD

SPEAKER (SP)
ansasadminad Uty Sp ilamelasdyanauesanan PE1 1ag SET JUMPER
J10



MEMORY MAP ADDRESS
CP-7Z84C11 30 MEMORY aaniilu 2 du Ao
/0 CP-Z84C11PLUS

CTC CHO 10H

CTC CH1 11H

CTC CH2 12H

MEMORY CP-Z84C11PLUS CTC CH3 13H

ERROM (27256)

OOOQOH-7FFFH 32 K D DATA 30 H
D DIR 34 H

RAM (6264)
(62256) E DATA 40 H

8000H-OFFFFH 32 K E DIR 44 H

A DATA 50 H

B DATA 51 H

C DATA 52 H

 ADIR 54 H

B DIR 65 H

C DIR 56 H

LED 80H-9FH

RTC AQH-BFH

SCRP EEH

WCR EFH

WDTMR FCH

WDTCR F1H

sU# 16 udm MEMORY MAP ADDRESS
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2.2 ngefdumsidmdimuauuanisudniuu uaada (LCD)
TNeazduauadas HD44780

2.2.1 CLEAR DISPLAY
Clear display

RS R/W DB7 DBO

Code |0 |O |O |O O {(*0 |0 O |0 |1

mdilazflumadsudasiamIs SPACE ( ASCHI 20H ) whiUlu DD RAM minua

Wwazyms SET DD RAM ADDRESSER (Hugud 62 CURSOR azndulusgumisuugazha
fiauaenamw SET I/D = 1, S lifimswldau

2.2.2 RETURN HOME

RETURN HOME
RS R/W DB, DB,

CodefO}JO}fO}|O}jO|lO|O}|O] 1]

* No effect

fdailagims SET DD RAM ADDRESSER {lugud @1 CURSOR aznduluag
fumbuugadheiisyassanmdayslusamwlin/aoy

2.2.3 ENTRY MODE SET

Entry Mode set

RS R/W DB, DB,

Code |0 (O |O jO (O (O |O |1 |I/D |S

BIT /D : Tasandudimualihidladeuriesndayaudineili
DD RAM ADDREESS tixiunilivaanamiklan 1 = uiiw
0 = anadwiie

BITS : uddmuauaanalast s = 1 antlumslddayauaiin
CURSOR agiufidayavzgniulumdhs &1 s = 0 dayaazag
fufish CURSOR azgnaulumanmile
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2.2.4 DISPLAY ON/OFF CONTROL
Display ON/OFF control

RS R/W DB, DB,

Code{ 0O} O}JOjO0O}JO0OjO0O}1 [D|C|B

BIT D : il BIT idllatlavimamulaadi D= 192 ON uaz D = 0 ¢
OFF

BIT C : a:lWudae CURSOR W BIT C = 1 uaztlainaamsuaes
CURSOR BIT C = 0 Tng@3 CURSOR vwagi LINE # 8 Tutuy
5 X 7 DOT uavawag LINE i 11 Tuuuy 5 X 10 DOT

BIT B : \{lu BIT SET msnszw3u2ad CURSOR lag B = 1 finsnsewiu
B = 0 Liiimsnsewiu Ieafissozuiannsnszwiulssanm
379.2 ms

[
[
17}
]
=

=
bl
T
£
]

i)

o
EE @ |=
™

3]
£
2|

j?:j

_ Hﬁi&alﬁei
B [

&
[
[

[
(B [ 1§
RG]
i
]
i}

|

Cursor Alternating display
5 X 7 dot 5 X 10 dot
character font character font

( a ) Cursor Display Exarnple ( b ) Bink Display Example
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2.2.5 CURSOR OR DISPLAY SHIFT

Cursor or display shift
RS R/W DB, DB,
Code| O} O0|O}O}jO]|1|S/C|R/A]|*|*
* No effect

Husddmualidumis CURSOR wiatayaluiamethaviamamlanlidacly

Addsuvisaau las
S/C R/L
0 0 yhmsghe CURSOR Tuansumisidnlugedia 1 duwwmids
0 1 hasthe CURSOR Tuandumisiduluunniia 1 duwia
J as .l -3
1 0 dumsidaumanwsiialdmedhe
. o @ @ A -
1 1 Wumsi@ausianwintia lumeznila

2.2.6 FUNCTION SET

Function set
RS R/W DB, DB,
Code | 0| 0lO0]|] O] 1L|DL| N |-F |*|*

* No effect
BIT DL : «flums SET msianatazvitihuuuy 8 BIT v3a 4 BIT lauth
© faymsiaea 4 BIT nuneainsfinda 4 BIT DL = 0 uax 8
BIT DL =1
N : (fums SET ussnamsuamina N = 0 udas 1 ussna N =1
udae 2 ussve lunsdiannndl 2 usIa AWM SETN =1

F : (Jlums SET ¥1a DOT ASUEAKA 5 X 7 via 5 X 10 lag

F=o0Wuuwuy 5 X 7 uaz F =1 {uuwuu 5 X 10
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N | F | No.of | Characte | Duty Remarks
display | r font factor
lines
0{0]|1 5% 7 {1/8
dots
0l11{1 5% 10 | 1/11
dots
11*12 5% 7 |1/16 | cannot display 2 lines
dots witch 5 X 10 dot
character font
* No effect

2.2.7 SET CG RAM ADDRESS

Set CG RAM address
RS R/W DB, DB,
Code| O O[O0 | 1T A|A[A|A]JAI|A ‘
Higher Lower

—
Order Bits Order Bits

—_—

u HD44780 NuvziimhgaudIag 2 ya #d DISPLAY DATA RAM ( DD RAM )

$7U7U 80X 8 war CHARACTER GENERATOR ROM CG RAM F1u2u 512 BIT waz 7200
BIT édaiiazilums SET ADDRESS lu CG RAM lag@aainis SET ADDRESS nauldiau

Wisaudayaiin CG RAM g
2.2.8 SET DD RAM ADDRESS
Set DD RAM address

RS R/W DB, DB,
Code | O[O |1 |A|A|A|A|A|A]A

Higher Lower

— —-

Order Bits Order Bits
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(flud1&s SET @1 ADDRESS 11 DD RAM lumsidsunsaaiuaiann DD RAM ( DD
RAM @@ daufinzudmnamieg LCD ) lagduiu ADDRESS #iastiaduuuls LCD oy

fiu SET A N a7g

1-line
2-line
3-line
4~line

1-line
2-line
3-line
4-~line

MmN
MmN

Uae 40H-67H SMIUUITINGN 2

0 (1UsIM® ) ADDRESS 3¢ag 00H-4FH
1 (2 UssV@ ) ADDRESS 8t 00H-27H Swmsuusii 1

M1aHNMSIA ADDRESS 788 DD RAM w98 LCD wuy 16 @39n¥s 4 UTIN®
WAL 20 MBNYS 2 USINA HDM-16416H,HDM-20216H

1-line
2-line
3~line

4-line

(Note) Shift display is as same as 2-line type

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 ]
00| 01]02|03|04/|05|06(|07|08]|09|0A|OB]|OC]|OD|OE]| OF
40 | 41 | 42 | 43 | 44 [ 45 | 46 | 47 | 48 | 49 | 4A | 4B | 4C | 4D | 4E | 4F
1011 |12]13)14]|15{16| 17} 18| 19 |1A|1B|1C]| 1D | 1E| IF
50| 511|52|53]|54]55]|56)|57]| 5815954 |5B]|5C|5D]| 5E]| 5F
display position
DD RAM address  +——
HDM-16416H
1 2 \B Gt 2\l yB T I TR (e LAY Jebd 145 ) 16 —
00 | 01|{02}03 |04 05) 06|07 |08|09|0A]|OB}OC|OD]|OE,OF
40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 [ 48 | 49 | 4A | 4B | 4C | 4D | 4E | 4F
14151617 18|19 |1a|1B|1C| D] E] 1F|20]|21]22] 23
54 | 55 | 56 | 57 | 58|59 |5a|5B|5C| 55| 5E|5F|60|61]62] 63
display position
DD RAM address
HDM-20216H
17 18 19 20
10|11 1213
50 | 51 | 52 | 53
24 | 25 | 26 | 27
64 | 65 | 66 | 67
display position | ‘
DD RAM address - +——

HDM-20216H ( CONTINUE )
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Read busy flag & address
RS R/W DB, DB,

Code| 0O | O} BF|A|A|A|A|A|A]|A

Higher Lower
+— —

Order Bits Order Bits

flusdesuen BUSY FLAG Faunflusueniida HD44780 faglumnumeina
myluagviiaagluanmwwsanaziudaya lag
BF = 1 aglunwiumsoumslulindonessutayaviadd
BF = 0 wipmasiutayaviomald
uazuanvniigufuddaudidays ADDRESS 189 CG RAM ¥38 DD RAM g

2.2.10 WRITE DATA TO CG #3a DD RAM
Write data to CG or DD RAM

RS R/W DB, DB,
Code|1|0|D|D|D|{D|D|D|D|D

Higher Lower
— —

Qrder Bits Order Bits

Wudandaudayaudnlvly CG via DD RAM lagiiafisndayauas ADDRESS 3z
tRuvieanlasdaluifmumasdi SET lu ENTRY MODE dafmmuaiinzfinlumsidiais
‘Uﬂ&lﬂ?]ﬂ\] CG RAM #sSa DD RAM Yl’l‘lﬁﬁﬂﬂﬂ'ﬁ SET ADDRESS %89 CG RAM 38 DD

RAM vumnaua“mauﬂaua
2.2.11.READ DATA FROM CG OR DD RAM

Read data from CG or DD RAM
RS R/W DB, DB,
Code | 1 1| D|{D|D|D|D}|]D|D|D

Higher Lower
“«— —_—
Order Bits Order Bits

036935
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ludduddayanin CG RAM ¥3a DD RAM Taarauguaain DD RAM via
CG RAM fimseclddnda SET ADDRESS nauiialidiwayafisldiuiu pp wie cG
RAM

NneTImMsTOuesiiuhmsldny LCD MODULE suhaifigeudindaideds
WSNUaE SET ANNaaensluzunaa1anys, CURSOR wanum i snsodsussnusn
TUlu DD RAM mumsusisnusiliniufissfiasnuslusamw LCD indsanansadivua
FumiaasnusiasliAnuuanlalagns SET DD RAM ADDRESS mumenitbhnluh
#a SET DD RAM ADDRESS zalyimasauvnanudnlasudlusunsaudildfiu ET-BOARD
v3.0 iflhnwsdiuhesidududuiiia dums INITIAL LCD iisdmuamhiimanau

AN 9



Character Code CG RAM Character Patterns
( DD RAM Data ) Address ( CG RAM Data )
7654321 0 54321 0 7654321 0
<« Higher Lower]p- Higher Lowerpp-
(00 0
00 1
01 0
: P
01 1
0000=x00 O0f 00O 0 ~
10 0 ‘LoLO0 0
16 SN i10 0 0
; : - e -
RS K Y mooo L2
SE < * +i0000 O
00 0 [+ + =ido 0 0 W%
: Do oy S
e e >
‘00 1 A oFEBo#E o
01 0 ALSANAY
SYV <t (==
0000x00 1 00 1
1 0 0 A D) BTl
H ol X P
10 1 10 0120 0
§o 10 0
11 0 \ 4 0 13
=N * *.*i0000
0 0 0 - - - 7
00 1 A
/—'/
e
0000x 1 1 1 111
10 0
Lo 1
11 0 v
11 1 < .-

(Note) 5 x 7 dot character pattern

TR 1 w@aeMslau LCD MODULE

Character
Pattern

Example (1)

Cursor

Position

Character
Pattern

Example (2)

* No effect

21
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2.3 nguiduniimitnigsva (ENCODER) uazoaasvid (DECODER)
2.3.1 d9429395 1715%d (ENCODER)

MC 145026 Yhvi#l Encoder Aavnmhfinsudyanauuy 9 Invasdnans uavas

[ A 'Q L4

dumasifunyvaynsn  Tagdnasasannsodiesnlylavufifiaing  Transmit  Enable
(TE) 9nna Fasiauiian1e “Low” iy

S
&

Yoo TE
A
(Lt Lz
=g 18 =
_5 = N
TRIMARY ,d . | - Al .
ACDRESSES £
b L2
141 MCrases
L¢}obas 5| oR
: - €] scumz [a RIS
(1 &% p
.:.}igv .4_197 2L i—i 1
8 10 1
DATA P, 08 —‘VP\N—‘
v &y 03 | & S

tf-

gﬂﬁ 17 LIMAN¥EYBN IC tuas MC 145026 (Encoder)

Rs RTC
Crc
13 11| 12T tal
D, 3PN . DATASELECT|
o4 | OSCILLATOR OIVIDER o AND 2 Dy
AND BUFFER
= ENABLE - :
RING COUNTER AND.1-OF-9 DECODER :]
) 8 7 6 5 4 3 2 1
- B
Jrage: p-
4 524
M 17 :
a5 S .| TRINARY
. lﬁhN' QETECTOR
AG/DE - %N
Wi 9 ghlxl Vpp=PiN 16
- DD- -
A3/ e Vgg=PINB
AIDI

U7 18 ud@1 MC 145026 Encoder Block Diagram
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ANENTRYaY IC MC 145026
- Address snnsadiululaie Binary %138 Trimary
- Code YN Address ﬁ:Ejﬂﬁ'E}G}ﬁa Trinary
- 1#luns Interfaces fiv RF, Ultrasonic
_ el 2 Data (@& M3y Error Checking
- 18l Geud 4.5-18 Volts
- chip thuaeil R/C Oscillator
- Input @z Output tuuuUBYNTIINANFIY

d2uvee Encoder ennsnmmadantaldann Tastuagium nput e o fn daifu
LREfMUAFILEN Input 289 A1~A9 Tumaiinansodhululav 3 aauz @ Trinary $a
aveziiu (0, 1, Open) douslagmuzniinilalan Codes Fannsavhmsidrsvamdulule
Fedlamauandatugegaie 8° = 19683 FanaulunsdaiuasEudui “Low Level” yaem
Input TE at VDD dhumnazldiiiu “Positive Supply” waz vss shunnazldiiiu “Negative
Supply” (GND) ualudiuuae Encoder fithdl RS, RTC, cTC nivahiauiiuras Oscillator
Y2IMSUnsE Munashedaanuaausnldiuny Oscillator malunedaluin RS, RTC,
cTC iy “Lefopen” Seediule Oscillator fasvaufianuiiivualay RC Network
mauan

]

ENARLE —

j'dﬁ 19 W& Encoder Oscillator Information

RC Network mauansinsadnnalanngas
F= 1 (Hz)
(2.3xRTCxCTC)
For 1 Khz <= F <= 400 KHz
(8  CTC = CTC + Clayout + 12 PF _

RS ~ 2RTC
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v

RS 20 K
RS > 10 K

400 Pf < CTC < 15 UF

ENCODER
poef P¥Wiun -

. 2 WORD TRANSMISSION

TE—l—r——--—————————-———————-——-—————-—-1 ————— CORTROUS TRANSMISSICH
ENCODER ~ - - 2 2R BIAERS I 23838 T 22RN 55“5-
1110 1 T T T

(P12 . 18T 9TH 1ST §TH

P DIGIT —= 06T — P DIGIT —{ o OIGIT ~=

DATA OUT )

PN D | N | NP | | | YR S | 1 ‘lﬂ_ﬂl_
bo— HGH —~—OPEN —t— LOW —F I " f
J————— 1STWORD ] HOWORD ————

i
- ENCODING SEQUENCE. ll 4
|
i
b
DECODER : LAY |
i |
VALID TRASMISSION i
(P11 - 1 '__1—
]
|
- |
DATAQUTPUTS P A

jﬂﬁ 20 wdgeoe Timing Diagram

v Data Out 71 15 wae MC 145026 Aideaanlussdeluludnusnzaynsudaiiy
Tuune 9 On Fluudazinyss Daa fidveanlvasidnmnzdu o, 1, OPEN anmzlafld”
%ﬁa:ﬁz‘i’mmwmﬂué’numx Pulse ﬁ’tﬁ"ﬁﬁmﬂuuuuauﬂsuuﬁa ﬁ'agﬂﬁ’uamé’numzmsl.%sﬁa
484 Data Bit '

Foyasn q winiinsduayauuuaynsudaiiasiuly Adauiewudifl switch TE gn
ne (i TE 1830 Active Low) dayadanamazgnataanluiidnsumniiu word Tanasgnas
sanluiflusuon 2 Data Words amdu Famnmemasuludiuses Decoder ulel Data
Words aasiildinflautuuaasimsdiuazmsiudayadiulustwgndaanysaliign e
Timasuludhuues Decoder udadaynte VT (Valid Transmission) aanailu Logic “1”
nnass o

Tumsdaudazase Data Bit 9e0nliNsValuy 2 Data Pulse @8 Logic “0” udi
v g
dnwazilu Pulse du 1 2 Pulse Gatfiaanuly uas Logic “17 asfidnwusiiuuuy Pulse
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817 9 2 Pulse @atilaany dudmsuanme “OPEN” aiimsihsvailuuuy Pulse 8713 1
AT UWAIAINGNE Pulse dU 9 80 1 Pulse AUIAINMSITATATYREAMIZAN q 6anam (0, 1,

OPEN) a3y

ENCODER DATA WAVE FORMS (MC 145026)

ENCODER

OSCLLATOR l ‘ ] | ] | l | I | I | | i | !
PLL12) *]I——]
i
ENCODED
oo _| L =
DATA
cor oo [ M l
P 1s) *ZERO i
i
ENCODED | | | | 1
OPEN

i
|
}4——— DATA PERIOD ————-‘

JUN 21 uamednyuemIitIWEras Data Bit

MUY Data Out %121 15 289 MC 145026 9u1a 9 iUn aqluusasiinyay Data fids
-4 o VJ ol ar v
panluazfignmailu 0, 1, OPEN dnmelafile Fesfidyanandudnume Puise delulina
Decoder inmsnaasvanaly

2.3.2 dmNaT 08a5Kd (DECODER)

va’v as

o v o o a -
MC 145027 Yiwihfi Decoder laadimifsudyamfidsinaindiuves Encoder 9

[t~
1]

dudunuannmaneasfaghaniud Address 7 Set Wwdali  iida wanlumssud
Fayasewieadues Encoder Waz Decoder Hutayafidanvziuldfdaiiaryes Address 189
Encoder 8% Decoder faansadutiiuasiililen output sanin wdhe ourpue Ay
Control Load 8n#i anutuzyas MC 145027 sz

Al1-AS5
[ . :J Py ° v ;f )
(Uudiuyan local address inputs Foludmuyae Decoder finaaiins Set lviasefiuen
Address 984 Encoder (Waeela@wae Ourput panin wazlid vT fu Logic “1” Sy
U8 Local Address Inputs flansnsaulans Trinary Y39 Binary
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D6-D9

Wudhuwaad ourpur Uagtwiulasiianlu Binary

3_—‘[_ TRINARY
A

ADDRESSES

FUT 22 udae 1C MC 145027 DECODER

‘R1, C1 (Pin 6,7)

Ndadiazaaiy Registor Waz Capacitor 1B BTUMMMLAATINLAY WiBAT I
n$awes Pulse Afluswaa Time Constant Awas R1xC1 9wgnaald 1.72 v89 Encoder Clock
Periode MatiuANga RICT awnsafmualanad

R1C1 = 3.95 RTC CTC

R2, C2 (Pin 10)
1iiazil Registor WaE Capacitor fazununy legdanilitnium vss twailumsuen

msaRgahanuasIna FiA1 Time Constant R2xC2 =iy 33.5 YpsaunIMs (4
Data Bit Periods) lag@12ae R2C2 fivualag

R2C2 = 77 RTC CTC
VT (Pin 11) Valid Transmission

i9zlW Output (U high Adadianasnnlasudyauaindide@ds Encoder

o
N

Fedanwazituuuy 2 Data Pulse Aneanuin laaidauluavealuil

- MS3U Address YBIAITURABNATNNU Address Ua0289
- M55V Data Bits @@ Bit WSN war Bit NdavApuUnNaunu
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tcd

- 1 VT 2y “high” aunseiamsuliasaudauly vialaifidyan

.

Funaniiuna 4 Dan Bit

Vss (Pin 8)

unasginuan Tagldsuium ground
VDD (Pin 16)

nuviasta Iwau (dulve/liiliv Ground)

CONTROL
LOGIC ‘
N2z

SEQUENCER CIRCUIT
5 4 3 2 1

a3l [heql | | 0ATA X
< EXTRACTOR n
asd X
s P
Y

Cy Ca Vpp=PIN 16
7 6 10 Vgg=PINS
_E Bip '1
= R'=

LATCH

»| 4-BIT SHIFT REGISTER

31_"71' 23UdoN IC MC 145027 Decoder Block Diagram
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wanmsnues IC MC 145027 (Wuluea Flowchart 393U il

HAS
THE TRANSMISSION
BEGUN?

DISABLE VT
“ON THE 1ST
_ ADDRESS MISMATCH

DISABLE VT
ON THE 1ST
DATA MISMATCH

AT LEAST THE
2HD CONSECUTIVE
MATCHSRCE VT
DISABLE?

LATCHDATA
ONTO OUTPUT
PINS AHD
ACTIVATE VT

HAVE
4-BIT TMES

DISABLE
PASSED? a

ANEW
TRANSMISSION
BEGLN?

sUH 24 ude MC 145027 Flowchart
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2.4 NuQdIUYY una (GAL)

ngusaildaszna PAL (Programable Amay Logic) %uﬂuqﬂnsrﬁv“;mﬂﬂﬂupjnﬁm
'loi'ussqmsmmﬁugwuuvdw 9 13U AND 0@, OR e, dunasiaainubiludndaiiug
Wansoeanuuudsulonasinamaithssiuld  iebieasiineaasinfifadtums
ynumueneems  gussasaifaansolusnsumshanuldiiiedennniuh  PLD
(Programable Logic-Device) Sfiflagnmaniiadefuuas PAL fiflugusaldantisludmn
PLD

Hagiuldfmsuangusznsel PLD wilalmilasfifath GAL (Generic. Amay logic)

GAL (877 “una®)

2.4.1 GAL (Generic Array logic)
9nla® PAL fienansn@ansfiansinaiug et dwauueN 9 Aule iy Yineunae

30 “H” (active high) ¥38 “L” (active low) v3aiflunuuiawmasficannsosanuuuiNas
Faudea (sequential) 16 nliimswannainiu GAL Tas#l GAL 1 daanansalgunu PAL

v

wuua qlamnning
GAL zwateludhuiiifia GAL16V8 uar GAL20VS vavuidm  Lattice

Semiconductor

Vos

RT8TEEEEREC

3UR 25 msdnuuazdnyuzaItiees GAL16VE uaz GAL20V8



. . L] K L] a2 n k-1 '1:.!
i RIRKI] ,_r—___—_'r_
» L I L Lol |
== OLMC19 lpe—7y
TR ALY ARSI == 0R-204 i
O3 = = 12
IR N ____..____._]——-—————-——J
- :f . r
= = = OWMC18  [po—iTy
s i 9:.- s
1O—x T ' = Cr212t —e
i a H
S D -
=== OWMC 17 Lo—Lir
- = i T > RS !
1o T [ m T | gt b
. - ' .‘ lxl‘ >— a
== OLMC 1§ t{So—— 15
» s i == X0R-2051
to—x - - — F— PIT T —
i "A ’gl 'fil — o
b T et 3
= == OWNC15 Pt
it N T [T = XOR-052
sO—ix T ——%T PRI —
“: q' woe b d ' H — L
u —x T LR i
2= OWMC 1 o3
ol : T = !
= IR T l S L
1 ! H BIRINE o =
b An i T' N : | :
3= OlMC 13 H>o—ZH
1. R —
v [N T ot X0R-038
O—3 7 v 7 ;:l‘ <] o W
: i it — -
in +
] H N8R t
:Q_ OLMC 12 FHe—T30
N a1 =T JIL T3 v—B: TOR-2058
1O == W T
N = A,
3 O—D— ™
R s R s T
3 il I y llnlt‘L Al —Com
= IR 1
R I TN, EY
LN PS8 0 —
=== OWC 2 —>—Jum
- P (L (LB N g_:;
Do+ T 60
TR AR 4
il T ~u
== oC2 DTl
3 Dt - e e |
& F—T - < + T i
B IR TR e ——
T =
= OLMC 20 —>—Jxas
- i L waa |
@ O—3 - ) ST T
M, ——
- NN R RN il
a3 1
== ouc1n  [>—Cm
. = e ":’.’;"
i OO——iX ST T T | S =
iy it R -
) T 1 e .
= OLMC 1 —>o—TJwem
- TR = e
" [T nRHIETIRI T — —_
- :11 :l ! m "J'l !! “1 L
—H=— OWC 1T [>Tl
v v e 222 B
wo OO—Ir— T ==
Al
- : I HT—o— ™
_— == OLHC 18§ —D—TJuw
= CA-2508
™ N G N T o
an O—ty— ™ .I ™ I' T :r.,lvl T :
AT AR -
a% - o e
—H== OLMC 15 So—{ T
£t T  RERRNATE Nt
g O—3— — = S
Uy | 1) —_—Cunm
g O——fp—— = N
o

U7l 26 aadnlaszunnyas GAL16VS uaz GAL20V8

30
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ToanedaesiianiantAa Taofaueail

O nalulad E°CMOS (Electrically Erasable CMOS) lumsuda fdadas
- AMUN (Propagation delay) g0 15 nldud
- ldnuemuiigega 50 Mhz
- nmf‘l:'l'z}'gqqmwnﬂﬁanﬁqmstﬂﬁauuﬂaq-‘?‘;mﬁwm 12 wnludhnd
- quaniamandyaniauiuladivives (Sunseudla 24mA)

O Tdwdrnuifmedadenasaunsalulwansinluie Aunszuagedn (1) e
45 fiaduanduhiiu

O Taseahailu E*CELL vl
- snsomvuaasdamsihanulnile
- fhumsnesaureriulsein 100 Wadldudida
- Wanuslumsavlusunsuaae lWvhiaandn 50 Jadinh
- Fudhwdayailusunsulduuie 20 1

O ﬁtawﬁwmaaﬁnuﬂﬂimaéﬁa OLMC (Output Logic Macrocell )8 LE)’IGMG! v
- aronn@emIaaniuuNasaadnidutaunnle
- nsnlusunseswalivnnudiondn “B” vie <L 18
- GAL16V8 sunsoninlduunu PAL 216 20 nldumsniialawuuiia
Wefgumsinu
- GAL20V8 shainsadaasldunu PAL 1wia 24 0

O sinsU3Tnanuazininassausign (power-on reset) 1dNN3IALADS

amuannsalumsly GAL16V8 waz GAL20VS wnuaunsol PAL dw 1 la

gyl luensedi 2 Taasdiulesn GAL 1 @7 sansounuy PAL late 21 I.'UEli uarey
malulad EEcMos Tumsuaadssnanstavuasdaulusunanlmilate 100 as Tapacld
aszuglilumsavTusunsuuanannil GAL fepunssudiasifissaiiniseasuuululnand
55530 (50% W38 75 mA UWUU half power) wazdaanINIadanuuuiunsSELEINE 174
laalg (40 mA 'hﬁ:u quarter power)

nudenlaszunsuuas GAL lugudl 26 sudiuirdheesulang fite oLMC Fudh
OLMC n%mmsfwmaa%nm‘[mvnaéi‘fquﬂuﬁ'fh’lumsﬁﬁw’lﬁ GAL fimansoldunu PAL ¢
vane q wuas
2.4. 2ta1mwmaaaanmvzjaa (OLMC)

uaafﬂ.mavunsu'ua«mmwmaaanuﬂmmaa %39 OLMC uden lusﬂn 3 AWAYEN
waustnaluduusudazsdaziioudiings oLMC 16 3 Tmaiebilédiendwaaadnuuy
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feq mudaems Bmshdsunsudaninuamahauiizgnilaggandusmiamiawrinly
lumsasnuuu GAL tadlasdaludd Fgldnulidniudaslyanlaiimslsunsuiuee

MR 2 uaaelad PAL wasee q fisansald GAL20VS uas GAL16VS unule

GAL20V8 GAL16V8
PAL Archltecture PAL Archltecture
Emulation Emulation
20L8 1618
20HS8 16H8
20R8 16R8
20R6 16R6
20R4 16R4
20P8 16P8
20RP8 16RP8
20RP6 16RP6
20RP4 16RP4
14L8 10L8
16L6 12L6
18L4 14L4
20L2 16L2
14H8 10H8
16H6 12H6
18H4 14H4
20H2 16H2
14P8 10P8
16P6 12P6
18P4 14P4
20P2 16P2

Tnuan1suEa OLMC Hmanu 3 Ivue Aa Judalvua (simple. mode) Aaw
(wangInua (complex mode) uar3ddiansilnue (registered mode)
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avnit 3 waaswumelums@anld GAL agnasn g awenuilumaihounezmsiu

anawasu

GAL 16V8(20-PIN) PLD SERIES

GAL20V8-15L

15ns tpd,Half Power

GAL20V8-20L

20ns tpd,Half Power

GAL20V8-20LM

20ns tpd,Half Power (Military Temp.)

GAL20V8-200Q

20ns tpd,Quarter Power

GAL20V8-20QM

20ns tpd,Quarter Power (Military Temp.)

GAL20V8-25L

25ns tpd,Half Power

GAL20V8-25Q

20ns tpd,Quarter Power

ULTRA HIGH SPEED GAL 16V8A (20-PIN) PLD SERIES

GAL16V8A-10L

10ns tpd,Half Power

GAL16V8A-12L

12ns tpd,Half Power

GAL 20V8 (24-PIN) PLD SERIES

GAL16V8-15L

15ns tpd,Half Power

GAL16V8-20L

20ns tpd,Half Power

GAL16V8-20LM

20ns tpd,Half Power (Military Temp.)

GAL16V8-20Q

20ns tpd,Quarter Power

GAL16V8-20QM

20ns tpd,Quarter Power (Military
Temp.)

GAL16V8-25L

25ns tpd,Half Power

GAL16V8-25Q

20ns tpd,Quarter Power

2.4.3 3ulalvua

Tulnueil OLMC asfidnvauzmsaaisesaegun 28 Tuudazuivas GAL axvhmii
dudunavSaindwaladiRasagaiden )
Tanaaandwaaunilauiuyss PALT0LS 18H4 uaz 16P6 usannsalusunsudu

wauasidwa liinnuiiaeln “L” via “H” 1o
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wamnaaziuyasdayennlusannes (NAEWHATI 6 Y83 AND 1AR) N
v * 1 L3 al = L4 .
(27 OR (N® TﬂﬂLma::t,msfvgmmmsnTﬂsuﬂm'lﬁ'mmunaaaﬂ “L” wia “H” 1@ (programable

polarity)

(=% 3
28
)
P . eseesasetesaseecncenenn L,
) ’ . ”n
) ADJACENT
: | ! v STAGE
. TSMUX : f
\ —
. I Veg ~m—it ? i
) hr——d
: : .
: l

AND
ARRAY

e T

Al
: .
N — oMux . | voe
e ° = i
|
|
FaOM

sEED
Srcn 0 FMUX.
3
) R Y
Y —t— v
= 1+ ACJACENT
. « | STAGE
N V CUTRIT ()
A R P A A A L LR L X WPy -
ax <€

J ar nl o <
JU7 28 dnvazmsaanasmelures oLMC lugudlalvua



35

TuTﬁuat‘fu1 OE (laz CLK (271 was 11 224 GAL16VS, 11 1 Uar 13 uaN 20V8)
qu:ﬂm"lﬁ m'lﬂmﬂumauwm{]auammmm AND azstla

‘um OLMC mnaﬂm\mmqmamm (21 15 uat 16 189 GAL 16V8, 11 18 uaz 19
134 20v8) azliignselithundunald

P ] o ' |
Ut 29 dnwnzmsaassasmelures OLMC luasuwindlye

- o ’ —t
U7 30 dnvauzmssaaasmelures OLMC Wilanasivun
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2.4.4 ABNIWANSLHNA
Tulwueil oLMC aziidnunizmisdatnsdglil 29 Tasssdadhuadwasthadn
viiaaaluduna/iadwa (170 function) fldiniiauiu PAL16L8, 20L8 was 16P8
msvalasiafludnvasiedomsusunsulwadfiosluudaz oLMc

luTnuaiiszfinfituduna edwalaggs 6 41 (1) las OLMC 8n 2 a1 (11 12

A 19 79 16V8, 1 15 uaz 22 yad 20V8) wwiluoidwalastnidn dygudunania
¢ v g 4 a ¢ v
ndwaszansaldidudiuniessduna/imdwald

Endnwares OLMC Mannavzldannlusanman 7 ey da 1 0dwe lagande

Tsanman 1 may alduss GAL16VS, 1 1 uaz 1 13 zaslumslusunsudygnu OE &

sinflaufuBu@alvnafion 1 waz 11 20ve swnsaldifundunallaudeyaluds AND

auLsdle

2.4.5 Jamasinag

Tulvuail oLMC aiidnsmzmsdadssuii 30 dwaras OLMC azansodativg
Inwmefindwavialuduna andwailaiduld nndnvuzaddnuaiiazadhuiu PAL16RS,
20R8 uar 16RP4

Tulwuedl oLMC mavwaaslddyann OF way CLK +ufu OLMC udasda:
snsaheudiuiiawmaivdeduna/@idwale Tagamnsodilagegs 8 61 dyanmdune
vidaindwaaansathainlffiuduniicnasduwe /iodwaled

dafuiimnafindwe indwadildssfiures 8 Tisdnmenda 1 tndwa dda

Wuduwa/idwaszdl 7 Weanmanda 1 dwa

2.4.6 aldmsailnddniuaas . :
dilinnsafinddniuasvida ES (Electronic Signawre) wwiiaglu GAL16V8 uaz
GAL20VS 0@ ES fsfumbganuiiiaansalisunsulwild fiina 64 dn iialigld
ansolloudayavaudazaule ES fhelidmraetugnuryasddmsaimad (security cell)
mulu ES w:iifayauas checksum Hamadauanugnaasasiayadlan/foutays
849 ES 22711 checksum Uguele
2.4.7 hidvaimas.
Fiie13aed (security coll) ﬁl’:’tﬁaﬂa\zrTuT.u"lﬁ'cjé’umaamﬁﬂuuuu (copy) Taya
melud GAL weunld wamnfinTusunsuzadiiudy awililiminsosudayamalu
AND azsdniimsaaadials L‘daﬁﬁﬁm‘fwgnaﬂﬁazhuﬁmﬁ'mm‘sauuuuﬁ'aﬁ (bulk erase

cycle) Fadayanimuanazgnauluniauiudig
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2.4.8 Buwminwlas
o as ﬁ‘; n‘i’ J Yo ar ar o ot
Suwainiasuas GAL Wassweilisanuuuiialiiusziuunduaainyasiiii
L d -l R ] o J ] $ @ a v .}’ ar
waald Tagasiiduiuaudgahlifunssusmneasihindaduinias uanvniiandwad
° ')~ U4 a d ¥ 1 ot ¢ v
sansahlusatugunsalaninguq lawnnanhiifiusauuululwanimlvsie

r b and 2 ore

o "c—g:—il-on

s -—>m5-F p—

= Aot on

G-l-—"v—'l ->nn§—£:[m
e

ps ] ar J Y 1a \J
JUR 31 udmamsinmees GAL16VS (s linduwaauuuusn

JQ 1 o 14 L] ar ar ﬂ‘: -3 ’
Asuwnudazilifimsdawadwmely  sauldumauasnlalawuumusmusAli
v o v @ oo ) J!lv -y - - s o o a
laldmsanhludanuduneduildnu  viadalidevdanmidieanssavdyanusunu
wazthaliiimsiunssud (Io)vosa

2.4.9 121NAIIAANSINAA (output register preload)
Tummagsumahmdufienndealvun  ssinsamaindwrasiiamasloh
gamsiviiiu “L” visa “H” ¢ Lﬁaﬁmuﬂamu:ﬁaqﬁ'u (present state) 16 uaIsilauduwn
anadaudeuzenly (next state) Tzfhlumueinasmavidall uaziaansanadgauy
mslsrumuanutuaiie wé’qmﬂﬁgqﬂ'umm"v!m'uaﬁ'ﬁamas’uﬁ'wzwqﬂé’ngtywmﬁﬂauné"u
udlavdyanadieund ( hadlaadas (power up), Iidnitldiindnturean 1av ) Whll
fianafufanasaugiiadyaransasimasauazitannsaliaina lugouzdalud -
- gneiaslavialai ’
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2.4.10 MIAUTayauUUiaALnNe (bulk erase mode)
' v v v e ' 4 ) py
Aaumslusunsutaya (pattern) aasiimsautayaminluday mmsaudayaiiae
ar e J -‘ a =t Vv J Vv
AuluTaedaluia nnedaeilslusuasy Tagazludiuniemlniamadouiays W1y
nalumsauvae 50 Jadduv

S| R| Qg Qu.t | Qy. | COMMENTS
oflof o 1 1 INVALID

! O Ounredeon olof 1 1 1 INVALID
of|1] 0 1 0 SET
o1} 1 1 0 SET

[ 8 BuuyoReiseBy) 1]l0 0 0 1 RESET
1ol 1 0 1 RESET
1|1} o 0 1 LATCH
1111 1 0 LATCH

J -
JUh 32 @19Nm NN (truth table) UAzINAITYEN RS-latch

PR | CLR | T | q, Quar Qu.. | COMMENT
PR -
| 1 1 x| x 1 1 INVALID
1 0 X1 X 1 0 PRESET
——dt Of== 04, PR+ ERTo0y} « (ETRT7+0, 0 1 X X 0 1 CLEAR
() ()} o] o 0 1 HOLD
] . 5 £X e
ax—m By 2 LA+ FATVT, ) o PR To0,,) 0 0 0 1 1 0
0 0 1] 0 1 0 TOGGLE
ClR
0 0 141 0 1

J o
3U% 33 T-Wiunaed
2.4.11 NIaIaNILgn

ar J 4 @ y ey ar J T
wasnniflaulWi@dsuasiifyauliSunRamadmnm onarhuly (teg

R 45 IS) 1we Q nasiiamasmneasgnasliiiiu “L” dualiriandwe (Shitdyann
OE hmnsxsi’u'lﬁ'ﬁwmu) sxitaadndiy “m” Tarlidutumsmmualna3a anusnsodud
amhmssenwuasimudalddieiy  TasmsimuadauztinGuswalnfiams
enliunngithamnnefaw
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- PR | R | D | o Q. Qq.. | COMMENT
1 1 x| x 1 1 INVALID
. ab— u.,ePRe R0 1 0 X X 1 0 PRESET
0 1 X X 0 1 CLEAR.
cu._.P Tl— S ectaepmB) 0 0 0 0 0 1 RESET
0 0 0 1 0 1 RESET
! 0 o |1 o 1 0 SET
CLA
0 0 1 1 1 0 SET
P
U7 34 D-vamivaau
PR | CIR | 7 { K | Qq Q.. Qq., | COMMENT
’l“ 1 1 x| x| x 1 1 NVALID
1 0 x | x X 1 ° PRESET
- R o ) 1 X | x X ] 1 CLEAR
—{ Q w1 2P ¢ (CTReR =0 ¢ (EN-1oT2) o Py o | o 0 o 1 HOLD.
o —> [} (<] -] -] 1 b [} HOLD
] sl LRt g o o ° 0 1 0 0 1 RESET
X a GouynCLAPATly) ¢ (Plheko0y) s o o 1 5 ° i RASET
I o o 1 0 ° 1 0 SET
an 0 0 ! o 1 -1 0 SBT
o 0 1 1 ) 1 0 TOGOLE
0 0 1 1 1 0 1 TOGGLE
«l
3Uh 35 JK-wauvaay
’ e saes mraavas . /
/* =/
/* CUPL INPUT FILE .y
/* Flip~flops and latches izplemented in a GAL1&VS 174
»
;. - ."."'.'..'."'Q‘.'."QQ'I..""'.:/
PARTNO 4565TX;
NAME FLIPFLOP:
REV 1:
CATE 4/11/86;
DESIGNER Jerry :
COMPANY Lattica Semiconductar:
ASSEMBLY Clock Board:
LOCATION U238;
/* RS latch +/
pin (2,3,19,18} = (S,R,QST,QSC}:
. /¢ T £lip-flop */

/'

/*

pin (5,17,16] =
D tilip=flop */

pin (6,15,14] =
JX flip-flcp ¢/

pin- (7,8,13,12]
control */

pin (1,4,9,11] =
logic equations ¢/

/% RS latch #/

QST = !S
QsSC =- IR

(T.QTT.Q%C) s

{D,QUT,Q0C}

= {I,X,QIT,QIC}:

(CLX, PR,CLR,0Z]

P (R&QSTM:
1 (s & Qsc):

/* T Ilip-flop */

QTY.D = PR § (ICIR & !
QIC.D = CLR # (!PR & !

/* O flip=flop *

Q0T.D =
-QDC.D =

/* IX flip=-tlop

QT.D =
QICiD =

-
JU% 36

T & QTT) # (!CIR & T°& QTC):
T&QTC) § (PR & T & QITY:

/

PR ¢ (D &.!CLR);
CLR # (ID & !PR): -

*/

PR ! (T & QJC & !CLR) # (!X & QOJT & !CLR);
CIR § (T & QC & !PR) ¢ (X & QIT & iPR);

o ) v
dayainilaulv cuPL



2.4.12 Madnmsaanuuu GAL lhlszgndldlunu

WiihwiFumaay (FF) #ugmwuusng  fumah cavisve Tuldomdiu
wauﬂaauﬁ’ug'mﬁgq 4 wuuileud RS-latch T-Waunaau,D-waunaay,uas JK-wWaunasuy
Fefimsvamnailugui 31 uszuARIMTNINOY (truth table) wazanmMIzRINAUWABULSAE
flaaguil  32-35  awddu duibdunadimidunesulupi 32-35 el
clock, preset Ua clear milaufu dau RS-lach 2xlild Faudlumsuamanumansafiay

J ¥/ v ¥
248N GAL16V8 ‘{I'c“(’]!J’\iﬂlﬁQ']ﬂlﬂﬂ'J"Nﬂ'J'NN']ﬂ

:
i |
g
]

L

s

2
i

on

e
E:

F ]l

=
ik
Ej_m
b
g/
e Jﬁj— Er_m
P T R _-L_-o-

F

y
.
E L

&
”T_m"_ :.&mrx
2] 2 il &

R ERER

al a a
§1J'n 37 waawﬁ"ummsm?{aumimﬂuuaq CUPPL

a 2 v < a s -
Suwalwanlould cUPL uaaslaluguin 36 warBunatulwduanslaluguin 37 Tu
J o/ Var o Vv ol
durauadwanda ldfygannitmaiuaulumsiauaumsdunauasiandne awepadou
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J \J s 1 o -l J
la3aavany D davnudiuds iy dwares T-wWauwaey aundsuily QTT.D JuUh 38
wamunudsrasmssadafhdlusi GAL

7 o ar < g v ’ v
HThnewssmadyanuaian (cock stretcher) Wastiazldifansaszuinlulasius
[ -3 -l -’d o A
waasiugUnsaiduwa, wdwaiiiuiuy memory mep MMt lagaraunsonan
ruaamsadmiugUnsails 5 M

Joevsvene escseccosone vecene ven Y]
’° -
‘" CU2L SIMULATION FILE LY4
Fad rlip=-¢lops and lacches izxplemented {n a cCaLlSVE L4
. .

{eeeronavesessanesss® y

PARTHO $56STX:

NANMZ TL!?"AP&

REV

DATE l/l 1/86;

DESTCNER Jarzy:

CONPANY tactice Semiconductor:

ASSENBLY Clock Board:

LOCATICH U238;

/¢ The Order statenent specifies the layout of the vectar taole.
tn = n spaces inserted Setween vaciables. LY

orcer: Ot 11,C1X,%2,S,R,31,Q5T,QSC, t2, PR, $1,CLR, %2,
%1,QTT.9TC, ¥2,0. 31,607, Q0C, 32,7, K, $L. 03T, 52C2

vectors:
.

/ RS-latca T-re c-rr IR-£F

/%O CIX SR QSTQSC 7R CIR T QTTITC 0 COTODC JK GOTIATC o/
¢ x o1 ¥ L X X %X X X X X2 X XX X X /vset ¢/
6 X 16 L 4 X X X X X X X X XX X X /* reset */
o X 11 L R £ X X X X X X X XX X X /* latza ¢/
o X 10 L H X X %X X X X X X XX X X /° reset ¢/
@ X oL M L X X X X X XX X XX X X /*sec
e X 1L H L X X X X X X X X XX X X /*lateh./
¢ c 11 ¥ N 16 X K L X N N XX N N /¢ oceser o/
0 ¢ 11 N N 90 L X L H X"¥W N XXt ¥ ¥ /eclear s/
o ¢ 11 NN 6 0 3 L B X X X XX X X /*nold e/
0 C 1L N X 0 06 !l H L X X X XX X X /vctogite s
6 & 1 ¥ W 0 0 0 H L X X X XX X X /*hold ¢
o ¢ i1 8w N 0 0 1 L K X X X XX X X /e toqyle o
e c 11 4 N 0 0 1 H L X X X XX X X /*ctoggle o/
0 C 1L AN 1 0 X N ¥ X H G XX N ¥ /v pleset v/
e c 11 ¥ N 8 1 X M N X L.H XXt N ¥ /*clear +/
@ c 11NN 00 X X X 8L X XX X X
6 ¢ 11 4% 06 9 X X X 1L H L XX X X /°cast
¢ ¢ 11 NN 08 % X X 1 H L XXX X
e ¢ 11 N W 0 0 X X X 6L K XX X X
0 c 1N N 1 0 X ® ¥ X N N XX H L /*preset ¢/
0 €C 1 ¥ ¥ a1 X N N X NN XX L N /ocleacs/
e ¢ 1L N ¥ 2 06 %X X X X X X M LK
0 ¢ 11 NN 0 0 X X X X X_ X %0 L H /°noid sy
6 Cc it M N o 0 X X X XX X L H L /* taggle &7
0 ¢ 111 WM ¢ 0 x x x X X x 19 %t
2 C 11 N N ¢ 0 X X X X X X 00 M L /e hoid o/
8 ¢ 11 X ¥ 9 0 X XX X x X 11 L ¥ /e vaggle e/
6 ¢ 1M N 206 X %X X X X X 9 AL
[ - G ] 9 0 X X X X X X o1 L ¥

J o o a
3Uh 38 wruransssiiafhdves GAL16VS

0 state diagram mavenluguil 39 imahenaglu 3 seuz Ml
wUs EXTND GAL16V8 ashauagsswingmus “01” uax “00” duishanlutiedifims
Andarugunsaiiinnuth GAL16VS arluveftgeus “10” wazsesuniaslduduann
RDY Feaznduluitgmuz 017 warvemnlulvuming
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sUmsiarmenssiusaldlunil 40 wasiidygnonnimilidacdanuiith 2
whuasduanaadenuas CPU #1% 1Wu CPU 12 Mz savldadan 24 Miz Fetalaiifiuamu
§50UaN GAL16V8

Suwanawenas CUPL wansld@guil 41 wardannadwsuaansinalaly
;njﬁ 42

J as ar. .
3UN 40 anwazMTINN

2.4.13. gtnsaitivaanuuy
- - 2 - aly o ar 1 b . L&
Tuafinadasiiaitislumssanuuuuazlusunsugunsaivan PLD LT (GAL. .
J‘ L ar ar - * ~ -4 -
gunsafisziavmileuas PLD) foanuuvassasasnuuuaanauiituiues uddahludisu
J o .Y J LJ LJ ? ﬂvl = J
Tuwsundwmbsiad (fuse Map) Niis1uau 1,000 8¢ 3,000 uminnuudtlouaesa
o o =t o 1 J M -3 ar -, v
Tsunsavhmsszdafhdazdumis alildasdnwhitumuidasms
as o v 9 Y a a a -t 3 - a e < ] -y
FEmsminamavhMiianaanufionaning  veiinnasdusuiinthdldliasuvda
Ausdumiald vl PLD usunsaldomlalld (fe) dudnnuwenn
ainluadisilgiinsivandinaainafioraiauas (# programmer AlHlusunsy

\d

P - o <l
ayaaslugunsal) mseanuuugunsel PLD asditusauniuaadlugus 43
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2.4.14 gavaws

Tuﬂqqﬂ'uﬁﬁawﬁms'ﬁklﬁ%waaﬂtmuua‘mvﬁﬂd"wﬁ'u Gumnseauhe q 1Geniued
o 4 11 -4 = bl 3 a’r o4 ]
auand (assembler) Helidanazfivsy@ndmvanmin naufemendndseduge fiGenth
4 . J Vo, o 1 [ ) 3
aanlwiaad (complier) nﬁqmanvwwmvmum’lﬁmiaaﬂuuu‘lﬁ'mumnﬁu

/% !/
/* WA
/* CUPL INPUT FILE /
VA DESIGH IMPUT FOR CLOCK STRETCHER CIRCUIT o/
& */
o /
/* Allovable -Targat Device Types: GAL1&VS \74
/* » )

PARTNO CLSTY
‘ HAME CLOCK STRETCHER ¢

DATE 10/16/88 ;

REV o1 ;

DESICHMER Jerry Greiner;

COMPANY  lattice- Semiconductor?
ASSEMBLY CNE:?

LOCATICN UlS;

/7 Inputs sy

PIN 1 = PROC_CLX :
PIN 2 = IRD 1

2IN 3 = IWR

PIN 4 - RES ;

PIN S » {PSEN ;
PIN 6 = ROY ;

PIN (7..9] = (Al1S..13] ¢
PIN 11 = 10E ;

Vadd outputs s

PIN 19 = STO } -~
PIN 18 = STY ;

?IN 17 = {QERAM ;

PIN 16 = !{CZO0

PIN 13 w ICZ1l- 7

PIN 14 = {CE2 ;

PIN 13 = ICE3 ?

PIN 12 = ICZ4

/*® Declaraticns and Intarnediaste Variable Cefinitions *¢/

EXTND = (RD & WR) & !A1S & IAL4 & !A13 ¢
ENCE = (RD § WR § PSEX) ;
OERAM = RD § PSEN :

CZO w ENCE & 'ALS & [Al4 & !A13 ¢

CZ1 = ENCE & 'AlS & !Al& & Al ;

CEZ = ENCEZ & !A1S & Al4 & IA13 ¢
CEY = ENCE & !A1S & Al4 & AL] ;
CEL = ENCE & ALS & !ALe & !ALD ¢
$T0.0 = (!ST1 & !STO & EXTND & IRES) (ST & STO & !(ROY & !RES) :
ST1.D = (I!ST1 & ISTO & !RES & IEXTND) § (!STI & STO & ROY & !RIS) ¢

d e de e
sUn 41 Feyanilould cupL



'o' ¥ eEn ",
II.. "l
/" CUPL SIMULATION ZILZ .
/* Sinulacion for Clcck Stracclhier 173
e ¢
7 . eony
/* Allowable Target Cavice Types: GALL&VE .
/ aow ./

PARTYO CLSTL :

NANE CLOCX STRETCMER

DATE 10/16/3S%

REV o1 :

DESICNER™ JerTry Grainer:

COMPANY  Lattice Semiconductor:

ASSZMBLY ONE:

LOCATION U15;
QRDER:

PROC_CIX, $2,RES, 12, !RO, IWR, ! PSEN, RDY, 12,A15,A14,A13,12, 102,
14,579,871,%2, {OFRAN, 22, ! CED, I CE1, !CE2, ICE3, ICEN ¢

VECTORS:

S=sg* H we

fnsqg” ! [} =t

Sasg” P Bootrrer ey

Sasg® € R !!SR AAA ! R cceec *r

Sasg® L I RWED 111 O §§ A ZXXEE "

Sasg® X S DRNY 543 E 01 M 01234 °:

$asg® :
0 1 116 000 O XX H HHRRM /e Initializacion. o/
€ 1 1ilc o000 ©O LL K HHMKH /¢ Toggla between 00, +/
0 0 1110 000 O LL H HHMMH /* 01 for noraal nada ¢/
€ 0 1110 000 9O LH H HHHHW
0 0 1ll10 000 O ¥ H HHHHH
¢ 0 1210 000 0O LL H HHHEY
9 0 1110 000 0O LL ¥ HHHHH
€ 0 1l10 000 O L M HHHHH
g ¢ 0110 000 0O X L LHHKE /* READ active, Clock */
C 0 0110 000 O LL. L LHMMH /* Stretch required */
0 0 0li0 @00 O L L LHMHY
€ 0 0l1l0 000- O HL. L UMR /* wait {n scate 10 *f
Q 0 0110 000 O HL L I¥MMH /e uneil RDY L4
cC 0 0110 000 © HL. L. LKHENY
¢ 0 o112 000 O HL. L LMHWH /* RDY active, resuas */
¢ 6 0111 000 0O L L LHHHX /* normal operatian ¢/
6 0 0120 Qo0 O LH L LHNHM
€ 0 03110 000 O LL L LIDHH
0 0 1110 000 O LL H HHHHH
€ 0 1110 000 o L H RHHHM
0 0 1010 001 0O LH H HLIHM /o WRITE (!WR) active ¢/
€ 0 1010 001 O LL H HLHKH /* ¥o Clack Stretch )
g o 1010 001 O L, H HIHWH /* Taquired this cycles/
¢ 0 1010 001 O L H HLHHH
¢ @ 1010 001 O IH H HLHMH
€ 0 1010 oO1L O L, H HLMMH X
2 0 1110 000 O LL H HMHHM /¢ !WR lnactive, o/
€ 0 1110 000 O IX H HHHHM /* resuae nor=xl zode:s/

U 42 nadwsuasmmadaumahuzas CUPL

¢ ¢ vad - a o aan .
gandwdranlwaaimiunuasiiondia CUPL war ABEL usU3WW  Assisted
Technology Waz Data 1/0 Corp madau lagazdansaldaanuuugunsal PLD lannyile -
waztivldruladediy
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2.4.15 3AUI5

mslusunsuvdaunamasiligunsel PLD Whutusaulumsihiadayaluldsunsald

0 g ar a' ¥ v vV g J-l s
PLD ‘aumavhdgufiinaaims Tasmsilaudaysazdasilauiadniieunauazszauuse
s -l ar 1 s a J <~ o 1 L -4 as v
suimnzauiugunsaludasimiawdinanasidmhebidanfunmeuuy sviausald
asdanuuuilgenlensha g (universal) wazaansoldlusunsy PLD lavaeaiia

> v J U « v
Fayailslumslusunsaezldnngunsaifithumsusunsuud  (master) v3aldan
a fos o ]

aanmas Tayaiildfueiosiusunsudnlunazdiudayamaanangues JEDEC

( i >
LIund

fAueRaTIZasin

Vugniuafairoqiun

TwRnBusiiin

d z
UM 43 wamsiunaulunmssanwuugunial PLD

mshusunsudayaras GAL asldmslusunsuuuumni snlitnanitldlumstsunsa

o 1t d o - @ oy v & v N ¢
naEann (Litmilsiind) wasnanumslusunsuugs tugaieeann  waduas GAL
J L 4 ¥ L V¥ v
qegnldsunsuuuvewaan  enadeuliinlaimnimadgr sunsuudiuazaansaldule

o v
AUNABNMNS
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2.4.16 BuMaUNIaanUuy
or 1] v o as ¥ ar J [
matnildasnuiiusatnildvendins CUPL sanuuu diugeWadmau ) wu
ABEL fiaziilasdsamen (syntax) tasvhiidumahauiladiandy nnfetnazudad
\ 4 ‘J 9 A I ] o 4 LY o whek J
doyanilau wazmahorurauaiahlsunsuuussneiinasvauasasnaniinaing (PC)
4 P \
T8%u CUPL Tamsaziduanimanaziadlimgaingiiavamandias CUPL
2 d d
Susudnsnazdudniglidastloudayeaunsaluatovadlwdiily  wdasuih

¥ s v o s o4 @ Py var &
'uagazhum LBU gauIun ‘D'BQE]E]ﬂlL‘IJU ﬁQQleﬁﬂﬁlﬂﬂQu

Jteossenasese essoeerncoass teconce ereacny
g

/° Tutorial Using s CALISVE ay
7 Y
/* Source File (471.710% M4
Jewscccccocea esesencence vesvesen secnsee 7

PARTNG 997

UAME CHAP4 i~

REV 1

OATE 4/716/88;

CESIGHER Oean Sunrz:

COMPANY Lattice Semicsnducsos:

ASSEMBLY n/ar

LOCATION n/a:

] Iy ° - ¢ o J‘[ vy Y a v > v v
AaanazA et muaianyesgunsal Fawm Fuarsazmeianumnaia it lawas
[3 1 ar ] J 3 J 1
HlaheTasssanduvichisulainemdenzls tmudlny wasiienumngatnls waa

AILNAIL

/* inputs s/
pin (1,2] = (A.18]:

/* oucputs ¢/
pin (18.29]) =~ (Y.!Z]:

ar [ ] L4 9 ¢ o [] = ar J
mﬂmamqm\mm:Lﬁﬂmwzmwuﬂmumqﬂnmfmuamuzmmwumﬂﬁaarytym'nm A
o al a - 0 o a ° ¥ - v
war Y asouiieain “B” 1 B uaz Z vnadiaain “L” mimua bivanduaiiuga:
v o vd o - v v TR ar + v
dadldiadasmnuanla (1) mhzemuwlsidaims wu- 1B waz 1z dlildiuezdhlahas

. 4 a
TunaaIn “H”



47

Funsussinilauandnfadiufidasnsaly Tuadinnazdsstauiuaumsyiu
(Boolean equation) usluzawdnfasislmifimansolloudiumsnmabhon (ruth table),
AAAUNTY (state machine) W3amsAaLARAS q Ala

Tuiathiietlowdiusumayadu aumsiliasii AND Weffufiandiwg Y (1 18)
uaz XOR ﬁqﬁffuﬁmﬁwm Z (11 19) useive Z figmualiaouiiasda “L” mlnad
wadl 19 audhuiendwares XNOR

/* logic equations °/
Y= At 8
Z=A&B ¢ AR

thlawaisiand (operators) M8y CUPL audi “"dwiudunafined uar “&”
dwiu AND sy “#” dwiu OR ety aumsiteulimansollovldlneasuay

Tumstunefiaesliinuiicsln “L” finduwauasadwaiudmevinsasdi
Fusgumslilamuiiaams  uazsraumsilaulisanseaanauadld  srgawdasilias
aGmauaums'lﬁ'ua"'h}'aﬂﬂsm"lﬁtfauﬂaﬂ'lﬂ“

mshoulutusaly CUPL azudasdaaiiauas mmsnvﬁ]au'lmﬂuuauanmmm'lﬁ
aule Tﬂuazuanﬁﬁﬂvaqqdﬂimﬂﬁ (G16V8 luaiatin) -nauaqu.ﬁuuaga (“401”" Tu
Mathn) uazﬁqrﬁfuﬁtﬁmﬂﬂﬂ%qcj’lﬁ'ﬁmﬂuﬁaﬂﬁ' wazdnuunan (flag) MM (“-jlfxs™)
uazmildluwlatays Fasuanldaai

CUPL =-jltxs C18VE 401

CUPL Version 2.10B1 Copyright (c)
1983,84,85 Aasisted Tecnnology,
Inc.

cuplx
tima: ) secs

cupla
tine: 19 secs

cuplb
ting: 7 sacs

cupla
tine: 4 sacs

cuple
tise: 15 secs

csina
tize: 24 secs

total tine: 73 secs

Q‘; L o ar J \J J
HUgAMY CUPL RaWTIENUN@awsiiundn doccumentation Iwdnusznausay
& (Y -y w R o
dqumslutugaie (Mhumsaenauudl) weuierausad (cell map) wiathdwdan (fuse
¥ 4 o v e a o o ' ¢, v v o o
plot) Fuaassumitnaasudathduazdwmivuannaunsal (aaens) el



Davice C16VAs Lidbrary DLIB-d-55-8

Created Wed Apr 16 0£:52:24 1986

Expanded Product Terms

Y=> AL B

2= AES ] ‘A6 !B

Symbol Table
Pi{n Variable Pterms  Max
Pol Naae Pin Used Pterns
A 1 - -
!B 2 . -
Y 18 1 (]
P2 19 2 L]
Fuse Plot

Syn 2192 - AcO 2193 x

Pin #19 2048 Pol x 2120 Acl x

0000 ~xx:

0032 x:
0084

0096
0128

0160

0192

0324

Pin 18 2043 Pol - 2121 Asl Xx

0256 -xx
o288

0320
0352

0384

0426

Deds

0480

{continued ...)

LEGEND X : fuse not bleown
= : fuse blown

48

dFayailslumstusuasu PLD Aldunnezdautiuluaminnasgu JEDEC Mndaya
v v o o -y a v 1 4w - aw
vdudimhinulauily JEDEC file asiidayaniglinail dayauas JEDEC Hinxiivaya

= J o ol b Aﬂv anf v/ ¥
UNUANIUAN ‘ZNlLﬁﬂ\]ﬂ'\?fI"t\nu‘llﬂ\'l'lﬂﬂﬂ'liﬂ!.‘Zfﬂéuﬁzﬂ checksum vﬂmﬂqaaum'mgﬂmm

yaeiaya

*QP20

*QF2194

*G0

*FQ

*L0000 1003121313121222131212221282212128
*L0032 01101111123113313112112122811212
*LG356 10011322331321111222222322328112111
*12048 ©1
L2112 111111232322231182222)
L3344 132231002221012301122220221222220118
L2176 1111111lllllliille

*Cl406
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o v o
annaaRzuamddwaildnavhdiuitloubilusunsuraidwailu soure file
a o v ) o a v o v
Tagaznasastlaudunaiidiullle’ udusaaadwarashdfunilaulitvaligaanuuunna

dauhnadwanlansimuanaRasmsviali dayaiildazfiudsd

/* The Order Statement specifies the

/*

layou: of the function vector
table.

tn = n spaces inserted between
variables. +/

order: A,B,%1,Y,%1,!2;
vectors:
AB Y 2 v/

00 L X /* test AND gate =/
01 LX
10 L X
1} HoO
00 X 1 /* test XNOR gate */
oL X ¢
10 X0
11 X1

“; o L ] - 4 ar ‘J 1]
iupaumsduyanznassnhduwa ity luldlaualuihdtunrinmsaanaulas
A J ) -t ar L - J ar 1 J ar
Twandad  iierhnad laldwSeudsununesudanialiaanan - Fazudnwmadwsua

idwalaaad (ardwanldduii
lanadau (not test)

X asmangteliiaula (don’t care) duiu N azvanadia 1o

Simulation Results

0o
o1
1c
11
00
01
10
11

0001:
0002:
0003:
0004:
0005:
0006:
0007:
0008:

ZZzzZ=Zmerer
el ol ali= A A -4
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unii 3
FUMBUNNTDBNULULUAEMITIIN
3.1 duYad 193
(armndineasiiaedacaiiil 2 dulng 9 (mSwenfisndnfiazdudail

3.1.1 humuauaalud® Fmansowmahausaniy 2 diudes
213518159d (ENCODER)
21350805%d (DECODER)

3.1.2 dumuanUmenn Fomansauimanueanduudasdiudasdail
dhudsvd (ENCODER)
dunansvd (DECODER)
Unaing ( MANUAL SWITCIT)
duduiiad

a

a ¢
yadandanifiu

de

ar

MsNINUZasuaazdIuil gl

3.1.1 dwmuanaaluili
westhuifvaglundasdndugalulasiisomged  Fnesduiedany
fuuneeasya lulaslusuraas demawasn (PORT) 8uwn (INPUT) ta1viwn (OUTPUT)
vaqlulasTusizawas z84C11 18 3 wadn Aa Pa,Pb,Pc Faivualiwasm Pao - Pa7 1flu
@niwn Pbo - Pb3 1Hueiun b4 - Pb7 1uBuwn war Pco - Pe3  (uaiviuy

v
<

Pc4- Pc7 (Judunwn maranudl 2 daudail

astia uaalugtd 44 azldlefiuad MC145026 uazdraNueY
mu,ffulssy  duinihdayams lalawedn (170 Por) wae z84C11 wifutayalu
msmuangunsalliihuasaindludueed fmedyanuny 9 @u inldaudisiads
MC145026 *‘z';wzuﬂa\:'zfazga 9 {in (A1 - A5, D6 -D9) vwunifudayauuuaynsuuaisd
sanlumuanefznfunuuiafiwesd (Multipoin) Hedkdayalllidhumuaugunsoilay
y Funadh 5 Gnuan@e Pao - Pad wnflu A1 - A5 Fefiamuuandwiie 32 AnE
fvualvudazaiiuudasrissianiuaule 32 Was uaz Pbo - Pb4 2ty D6 - D9 ziid
uanands 16 Audinezldar 0-7 lumsauangunsallnih sasluudazvaeuar 08-0B
muaudindandurswdandas 8n 4 Mida  0c-oF  azldmuaumadaaouzgunsal
Umamandy Fasinliauaugunsollwih weedindanidune 32 Wesdsgunsallwih
32 x 8 = 256 YAuAzEINTANAL 32 x 4 = 128 3.
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+5Y

[ :W_—Uq ely0g
E’:‘? ; L1 . ‘E%t‘ ooyt P2 e =
BT Ll ARA
eg0 L {06
:;;: 1 J_;é ,_-.cn 12 m‘;ou
Pa3 ::"—09 Z ns 1 agic
[N

< | uC145026 1T

U7 44 uaaedure WITNIHE (ENCODER)

2asnansia uaadlusy 45 aeldladiuas MC145027 1 s Sanduaudy

munsrdufivlszy  dehuissihdayosenme lalawadnuss Z84C11 anvhimsnaasid
Tas A1 - A5 azdoagiu Pa0 - Pa4 zfududaniaziudeyannviedla lns D6 - D9

szdeagiunadm Poa - Pb7 aniudayavensmuzdmemehadnsaiidiinnuaguiali
dun VT wes MC145027 asthuenhildsudayaudrdeduiusedusain 17 udash
MC145027 shasansasialausd wazlv cPu i ldszananamsiinude CPU avih
Auaadas (A1 - A5) WddesWa OE anfizn (Pbo - Pb3 ) D6 - D9 Lﬂ'a'?';asﬁ'lmiﬁw"aya
yaegunsel 4 @ausn (0 - 3) udseiudmuzrasgunsaludazdmudny daldFuroue
yagunsal 4 dusnudh CPU azdesiia 0C ien D6 - D7 haFasmuzyagunsal 7 dada
(4 - 7) uacdsia OE muday 0D teamusrasdindifumashiimahauagniali
wh CPU dmid oC  BniRedasmurhadindandudiiiduinnuaginanaiudd

1
:1; T'e u3

pag [ 0L a1 S om

PAY ¢ AZ >

Paz 1L A3 m

Paa [ 15

pgg T —~fU =101 7 .
7. 11 02 cl 23
82 03 w 2

L. v o
pco o ——— v 2
WC145027 |

gaamIansulavialy

JUT 45 uaen dauresnasnansid (DECODER)
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3.1.2 ﬁdum'uqmlmﬂm\:

dhuiluaaluguil 46 Frahmbilwlaayasynaiiuinanmeduendu
Toyauvuruy  lasdmeyudazgassiidumia (AL - A5) fwiusuudirasutaya
D6 - D9 Wiadkvaunsalssdindanid@unouda ivhauuazdwmuznavresgunsoiuas
zﬁ“nﬁqﬂLﬁuuaxnwsmﬂﬁuuﬁqaanLﬂuﬁqﬁv

dhunanTid magUfl 46 N AL - A5 989 MC145027 awmpagiiy

andindasiagiuiusilifmuadumisdss dw De - D7 axdauiuunmiaslafion
uatstiaadnvialafuna (GAL = Gate Array Logic) 1 6,7,8,9 W 2 dhumlafuna uax
Jyanu VT i MC145027 nxtﬂuﬁ'ﬂ;tmmmﬁﬂuﬁuwmada%uﬂaf;'q 2 i Felefunar
2 susddadwand LmLmﬁﬁﬂﬂﬁ'mﬁnwsﬁ'ﬂmﬂ (Load)  Uai ludIUBUNNYBIUNAAT
ﬁwdw:%’uﬁuvmmﬂﬁzfd?mfﬁ'wuamzﬁmmﬁnﬁ'mmﬁzfa’imfzj\:ﬂ'hﬁ'iynﬁmﬁmmﬂqﬂmu
ANER WA dhuiamiwnunadafidesiiamiwnan (i 15,14,13,12) sudhumaaugulu
mIsindmurtasgunsaiwazaindaniuuasmaiuwesnau

2vndhaie st 46 dautissihmiridaayasnusussgunsel Fnfgn
Buwsziuadndulubidumuansalusia dalvusda cPu sl udludui aanse
daenuznduldaties ¢ druhiumsdenimsdwonzinlohaenidy  Toolafued
745139 aufludadalilofiued 7415244 vvuiitefesauzndu.

NISAGHING (Manual Switeh) maigilit 47 anmbiiumsnadindnngle
iamsezdiavizalngunsallwihiaTatksasisadinasiadndnd 8 duwn 3 @niun
ﬁmfywmtmﬁwﬁlﬁawsﬁaﬂﬂdaLﬂuﬁuwmm‘laﬁunaﬁ'vﬁwﬁq NASuAdFIndentiu
R uaz C w‘daﬂmﬁ'ué'tytgmsumumnmiﬂﬂﬁzﬁmﬁ'mtymﬁgq 8 dasluntuduwmiaaled
wpadafiana



swi
U4A L
I|L__..J_o od~
R28
74LS04 ‘__’ l__L/\A/\,-Z—
2o < .' | 3 53 100k
uis WSy

. = AN
" & . 100k
HEADER ry, swe I

ut3 1
l U4cC o
a

oH Aoy
o 1807 12 4 R34
‘—: 7J03  BE— THRKL 4t
o 04 1* 4
° 2405 It} Jse 190k
s 505 7 %
& 1
° .“E L2508 s 3,‘—_‘ U0 5wz,
Q
b ool "o r_r 74514 15702
4 !
GALIEVE ql 32
ushLSu a0 100
.mo@e&
1
Rl
Udg L 2
Y R33
7dsu, 5o 100k
i
9
uer
R34
. , .
71i. 1

o 4

o s
FUM 47 uden drureaNasidaing

AGH

54



55

bEINRLELL baRtLptoen 8h WAL

3 £OBIN
o A OND|
@ ¢
[+ 8
9 96
-
2 ¥8)
He 8
~Z-0iF T t4) to
< BN AL ——&H9 18]
3 . —~- Z-9r — T-§r «
L ] o . . e 1zn
St T b o * .
“ “ = petf L4, - - - .ﬂm
-~ [*3 - -
AZ1-ulg A2v-uy AZV-LW AZt-1tY ALL-UW .
5T 1% T T T ¢ 1
T J...lw 1 .
) i wyx 10
[4 T I4 4 7
El ¥
2001
1 T T T T
[A] AT T
i1t}
)
o e <

xx, 80 ‘ > wx 90 xx 0 wx, Yo xx, €0
b oy El iy A Y » o1y * Y b Yy » oLy Azt
—l lg

0006000000 |




56

219953uUl¥an(Load Driver) mugﬂﬁ' 48 Tvamziludiad 8 ¢ Fadud
ardasiunszuaUszana: 30 ma §idiad 8 dasiunstualsainn 240 manlslafivad
UNL2803  (hushivdaddiletmiiiulediliiviedldlasaslagbidoedogunsaiduin
Banasadiifyeiuiedld 8 dned Flefwasliiuuseiu vee 18 30 Taavl wawny

nszudle 500 mA

asEindaniu mugui 49 mlddadaulimanausancasilih wh
Suimadindanduiivesiudols farhmbdudaazusnnniuudinaiamiwnaasas
Ffumeneuiui nieanuuulanld Fwaunasu(D-Fip Flop) audiamhduriauasiu
sufumsiedyanusesuasin 17 Witumnaadn(Clock)lu dwddasy flilamwnuas
WawWaauifiu -0° SauFdimdmhdinsuennn fuudfiow dasibisndanduEeh

nulvudnasidasdanumnstiaaesdindaniduivasimeGuinulni

+5Y

Q
{ : : :
z % 2 =
54 Ea : - 5
T4ALST4 . T4ALST4 T T4ALSTA
7441574 = ] =
T s e T e api-
§pi— 12 0
1), = Shax | 0 beg
H o
e nde P o | e T o
et 1108 5§§ ut7A §§§ w7
o C3 -
a - -t
: = L =

313
MEAOCRSKZPOL

connect 423 + J2

0000000000

JUR 49 uaasdiuues NIsaIndaniu



3.2 duzae Tusunsu
3.2.1 msvnnuzadlusunsuuuuade CP-Z84C11 PLUS

( sarT )

~

Y

Sumnanntad

WM

Y

-
wegmuzdaian

22 \ N dutdsetveandilnauas
/ MUMINY 1 N d
\ r——Yes——™141 CDuUdAVRILALIAT

NN ¢

B3 é A |

\ . Imswuiuees
S

N

AC

wWigufisunanesanunaia

vasgunsaluasadindaniiunaely
- J - b . 1]

gpsiunmaninuag

Fullouazlla aunsoluasaindauen
filannguu

sUA 50 udas Twdnsyi (flow chat) mavhanulsunsuuuvada CP-Z84C11 PLUS
Note : duyaelusunsuuuusin 284C11 sxagluduzasmaninn



3.2.2 MsmnuraelusunsufiadanulAIanaNiImed Wa

< START >

J e

san1ss3u
- L g 4
Sulaaisny

o - « o ~.
< WRnudinudide >
= .

< 74

2
Yol

MUMIUAIT

¢ b

JUA 51 udes aT 1n¥a (Flow Chart) 1aelusunsuiiazfindanuiniasnaniiinesd
Note : nsyauradlusunsnuuvade ze4c11 lu 1 savaeldnamdssana 1 3w

WY
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<

3.2.3 msldnulusunsuindatuiaistnaniiined 3
dures Weunsn Fddaratuaisinauiueading (°C) lausTusunsundwdad

(PCPLUS) “z’j'qms'l*&‘[ﬂmnsmuguuﬁ%wé’aﬁ (PCPLUS) figait
Funauuanlidenasifiaiadousoonan  naniubiGenldlusunsy  Tusean

wadd(Procom plus) Fafulusunsuilflumsdadodomssenin indasnaniinas 73

nuem

auaNsalulidlagihum wasnaynsu ( RS232) whesusninslnngia Lugwé'nmu'?‘;

Unngaddnaail

sk ek ok sk ko ok W E L C O M E e ok e ok ok ok ok ok

A - SHOW STATUS

B - SET TIME

C - SET TIME ON AND OFF FOR EACH ROOM

D - DIRECT CONTROL EQUIPMENT

- CLEAR ALARM SENSOR SWITCH

- CLEAR SCREEN LCD PANEL

G - SETUP TIMER SWITCH SENSOR(S)

H - DIRECT CONTROL SWITCH SENSOR -

T m

SELECT> _

deaunngmbramuthavuus  Tusunsiezsaiumsiden TnzazuaauAIavang
wiouAe “SELECT>_” ﬁ'woi'aqms?;nuﬁanmg'é'ulwuﬁmmimﬁanleﬁﬂﬂmsnwﬁ'dé'nuiﬁ"zﬁ
anfudsnushitumy  Nnguasiund wybidanfiome 8 wy Fudazysinsa
asunaldcail
A - SHOW STATUS
Fanlaamsne fadnus A mhilmasyiine uamemanuzzas gunsdl,
uazadntandiufinrAluan wasmsLAaaa1N (ALARM) rasaindaniiu
B - SET TIME
Banlagn1snanidnus B wﬁw'?;'ua«ugi’rﬁaﬁv'mmmﬁnn’ﬁ (Real Time)
YBITEUY
C - SET TIME ON AND OFF FOR EACH ROOM
Fenlanisnasasnes ¢ mhiliasayiiae snadauarilazasaunoifie:

msmuanlundazias
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D - DIRECT CONTROL EQUIPMENT
danlagmsnaaianys D wmmaqmuﬂv 8 msmuuaUnsallagaselagll
FaaRanm
E - CLEAR ALARM SENSOR SWITCH
donlagmsnaaianus E wﬁ'ﬁ{ﬂaumﬁfﬁa #ms @dus(CLEAR Yo A
dindan@uinsahanumadng
F - CLEAR SCREEN LCD PANEL
Fanlaomsnadasnys F mhfivaay {Iv 8 1des vinamw uaada(LCD)
G - SETUP TIMER SWITCH SENSOR(S)
Fanlagnsnaianys G ﬂﬁ'wﬁ'vaqLugﬁ“aéfmawmaiﬂﬁqmﬁu
H - DIRECT CONTROL SWITCH SENSOR
GFanlaamsnadaanys H mhnuauay ﬁ? 8 MmImuANMIIOuYaeEIng

anifiu logas



1.
2
3.
4

5.

o o '
6. lADMIMSNATOY Msuamamuzyasgunsaian 9
7. WaYnmsuAlrdiureaees wazlusunsy Tvvinnulamuniaaams

L

b, =,

. INBMNIING

AINAaIUILHANTITNAAI BN

uni 4

Wanmsnagsudindanidubihauldmaidems
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athmmagaumsa Wa Yo gunsel Ifhnndiumuguiamemald
gaumsd WUa Ua aunsal Iihandumunudaluddle

. damsnadaumsmanm da Ua guasallWihandiumuadalui@le.

Warhmmedaumsana aindanduinunndiuauanadluidla

patuialilanammaassdiGamaiagussasdfiaeld sswimenasssnivuasen

Ju 2 dhude dumuaaumem wazduaugudaludld laammasssdasdiuasds

gusaimnaapsmngun 52 il

. . vainAmuANsa
L — 10 -
— * Wld
Pc a8 e [
gaauauUaIEmMe gaaruanlmeg gaeuaulaanN
@t 1 i 2
Unsallwin @inddwzes | | gunsallvih aindiBwes | | aunsollvih FIndiBuiged
afl 1-8 Ml 1-4 M 1-8 A 1-4 A 1-8 @ 1-4

JUT 52 uaas duzasmsnegunsaiiverimmaans
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4.1 swmuquiarani
manasasluduiialsznaudshumuguimemiegaeida Tasmmansaiiazin
s Wanaztla aunsallwildlasasimndiuil wassmnsaimamaassld il
naaseigaAIUANIMENNEIT 1 naduaingdf 1 mbivasalda nadnainil
mbivaaalidy @iwdhmmedauuaindda wofipenanfesmiiautuafiusn hat
(Wenduauasuaingia 8 @ uagldwamudaims
naassigaAIUANMETN G 2 whmilautugamuauuasmeiii 1 Tduagn

\d v
ANMUABDINT

HANIIMAADN

PInMInaasdumuANUMEITRAT 1 wazenfi 2 @nsamnsd deuactia
unsallwihldmuiidasmauasamusiusasmsdauazlla yasgunsallihiufiuaasgn
Fae safudhufiinainsafnnludetudumuvandaludal amnmasssdaly

4.2 dAIUANIATUNG
manaassludiuiivlsznauie dnenaissnaniineWe ;dmmuandnlule,
dmmuquﬂmama,dmﬁmqﬂnmﬂﬂﬁl‘u,zi’mzsaﬁ%‘wﬁt%uma%
msnﬂaaqﬂyaz'lﬁmimammum'ﬂ%‘ﬂn’lﬁﬂmnmLuguu Wawaad (PCPLUS) lag
fumauusnlvidagunsalmugii 52 Lidhadsuiasdau wdrnlienld
Tusunsu
Tusmpuwaad (Procom plus) Fudulusunsuildlunmsandedamssewiaeios 78 fud
muANBaluR lagenune wainaynsu( RS232) whasusniezinngie wuvdneud

Unngagieani
LT}
e 3¢ 2 3 e e ke e 3k 3k W E L (" O M E % i ok ok 2K sk 3 e ok gk

A - SIHOW STATUS

B - SET TIME

C - SET TIME ON AND OFF FOR EACH ROOM
D - DIRECT CONTROL EQUIPMENT

E - CLEAR ALARM SENSOR SWITCH

F - CLEAR SCREEN LCD PANEL

G - SETUP TIMER SWITCH SENSOR(S)

H - DIRECT CONTROL SWITCH SENSOR
SELECT> _
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v & I PN P a1
mummmmmmzmm‘mmaaqmumgnﬂﬂng'uumu

]
4 L ..

Mmnaass msuaasddaur 1aunsal, wasduresaindaniiuivzaiuqu

. .

wazmsomn (ALARM) yaeaindaniiu inygihnimeasilagmang a28nus A Facld
NALTAIANT

2% e 3k 3 230 23 3K K kK w E L C O M E K 2K % e ok ok 3k %k K kK

A - SHOW STATUS

B - SET TIME

C - SET TIME ON AND OFF FOR EACH ROOM
D - DIRECT CONTROL EQUIPMENT

E - CLEAR ALARM SENSOR SWITCII

F - CLEAR SCREEN LCD PANEL

G - SETUP TIMER SWITCH SENSOR(S)

H - DIRECT CONTROL SWITCH SENSOR

SELECT> A
[ Pxx = POINT ] [ Sxx = SENSOR SW. ][ Axx = ALARM |
ADDRESS PO1 P02 P03 P04 PO5 PO6 PO7 PO8 SOL SO2 SO03 S04 A0l AO02 AQ3 AO4
00 NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT
01 NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT
02 NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT
03 NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT
04 NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT
05 NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT
06 NOT NOT NOT-NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT
07 NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT
08 NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT
09 NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT
10 NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT
11 NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT
12 NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT
13 NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT
14 NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT
15 NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT
16 NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT

PLEASE ANY KEY TO CONTINUE
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ADDRESS P01 P02 PO3 PO4 POS PO6 P07 P08 SOL S02 SO3 S04 AQl AO2 AO03 AOQ4
17 NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT
18 NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT
18 NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT
20 NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT
21 NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT
22 NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT
23 NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT
24 NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT
25 NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT
26 NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT
27 NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT
28 NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT
29 NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT
30 OFF OFF OFF OFFON ON ON OFF OFF QFF OFF OFF OFF OFF OFF OFF
31 NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT NOT

HANMINGBAD

NNMsnaasENsafzuEAaIdmmiastutmeneld 32 usawmsa via 32 vae
Aanauduaniasafl 00 wufeuamasah 31 wanschuresgunsallwihiasihindsldnuld s
7 Aadaud PO1 - POS waasdudIndaniduiiwzaruauld 4 ¢ Aa S01 - S04 wdewdIu
1Msaa1N (ALARM) vasdindanidule 4 d2de A01 - AO4 Tagsi NOT ds Lildaaly
T, ON #a udasamuzgUnIaliftningdamawneuag, OFF fa uaasamuzaunsaliitinan
gadelaildvhan Svlumsnaansiisldchumunuimemiag 2 @ legrhinismaasenaud
uBALASE 00 udvanmsa 31 Tngldhmanasashutuydiude g Rldwammaanss
fgndasenuanudaamsynuszms

MAISNARDINITAWIAINIANAI(Real Time) 22TUU MAUIIMmMAasilay

ar ar 4' v v f=‘l’
MINAAIDNYST B HLlanaudaanail

exkumkrsnn WE L C O M E #errrsssss
A - SHOW STATUS

B - SET TIME

C - SET TIME ON AND OFF FOR EACH ROOM
D - DIRECT CONTROL EQUIPMENT

E - CLEAR ALARM SENSOR SWITCH

F - CLEAR SCREEN LCD PANEL

G - SETUP TIMER SWITCH SENSOR(S)

H - DIRECT CONTROL SWITCII SENSOR
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SELECT> B
0 = SUN

1 = MON

2 =TUE

3 = WEN

4 =THU

5 = FRI

6 = SAT

BREACK PROGRAM BY KEY SPACE MANY

Current Day and Time-is : WEN 23:58:56
Enter new Day and Time : 3 18:58:00
WEN 18:58:00

Haniinaaal
AINMTNA/DUNFTINTONILTINMSTAIITANNRNN lalash 0=7u

fiad,

1=Tudun$, 2=1usams, 3=1uns, 4=Tungvaud, 5=Tueng,6=TUtE3  wazaTONAINN
o o o o v o >

sUwuuidmuaiugmaflagndatmaiidasmsynusens

mmmasasmssnaidauadtla  savaunisifissimsauanlundasias a0

wyhmamaasdlagns namanys C lanamufivnngagiuai
5 2k 2 ok K sk ok ok kK Kk \v E L (‘— O M E sk 3 s ek ok ok ok ok ok

A - SHOW STATUS

B - SET TIME

C - SET TIME ON AND OFF FOR EACH ROOM
D - DIRECT CONTROL EQUIPMENT

E - CLEAR ALARM SENSOR SWITCH

F - CLEAR SCREEN LCD PANEL

G - SETUP TIMER SWITCH SENSOR(S)

H - DIRECT CONTROL SWITCH SENSOR



SELECT> C

0 = SUN
1 = MON
2 =TUE
3 = WEN
4 = THU
5 = FRI

6 = SAT

BREACK PROGRAM BY KEY SPACE MANY
ENTER CODE DAY FOR SET TIME :WEN
Enter number room (00-31) : 30
POINT : 1 Current time ON  55:55

Edit new time ON 10:00

POINT : 2 Current time ON  55:55

'POINT : 3 Current time ON 57:55

Edit new time ON 10:02

Edit new time ON 10:04

POINT : 4 Current time ON  55:55

Edit new time ON 10:06

POINT : 5 Current time ON 00:20

Edit new time ON 10:08

POINT : 6 Current time ON 55:55

Edit new time ON 10:10

POINT : 7 Current time ON  55:55

Edit new time ON 10:12

POINT : 8 Current time ON 00:05

Edit new time ON 10:14

Current time OFF 00:00
Edit new time OFF 10:01

Current time OFF  00:01
Edit new time OFF 10:03

Current time OFF  00:02
Edit new time OFF 10:05

Current time OFF 00:03
Edit new time OFF 10:07

Cutrent time OFF  00:04
Edit new time OFF 10:09

Current time OFF 00:05
Edit new time OFF 10:11

Current time QFF 00:06
Edit new time OFF 10:13

Current time QFF 00:08
Edit new time OFF 10:15
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HaNIINAAaY
nnmmessunanIefivzsnniawadiagunsafisihmsmuay  Tutsosdae
Iansiaz 1 ovfind Tasmsmmuaiuiznasssiatuns fvuaviasiinsmuauiiaasii 30
uazhmsmmuansamasdiawastiagunsaifasimsmuaulugadi 1 Swai 8 Tammuald
nandlauazlaviediugaas 1 10 washmsnasasmsaanaihnudiouasiiagunsaliivh
maaaaslunm 1 afied Tashmalauaziagunsaiimmmaaadlundasiu  wafild
sunsafvsihmsnuaumalawesagunsaffihmananes Idwamufidasmmniszas

mmmaaanisaauanglnsallagnse Ingldsdaesiauaan  anupiinimeass

™ e v all v J d"
laanasnasndnes D 1o Nﬂﬂﬂ”ﬂﬂﬂﬂ{]ﬂq%’\dﬂ'\\lu

ol e e ik ok 0 ok kK ok K W E L C O M F ok 3 ok 3K 3k ok K kok ok
-

A - SHOW STATUS

B - SET TIME

C - SET TIME ON AND OFF FOR EACH ROOM
D - DIRECT CONTROL EQUIPMENT

E - CLEAR ALARM SENSOR SWITCH

F - CLEAR SCREEN LCD PANEL

G - SETUP TIMER SWITCH SENSOR(S)

H - DIRECT CONTROL SWITCH SENSOR

SELECT> D

SELECT> This is control OPEN and CLOSE td point
Enter number room (00-31) : 30

Enter number point (1 - 8): 1

PRESENT STATUS :OFF

Enter ( ON = 1) OR ( OFF = 0) :1

Haninnaal

NnmmaasimsauangUnsallauns lagbisessisnan  Tnadvuatiesd 30
3 a‘ 4’ -‘l‘ < = [ "4 - I v v a <o < -l. al' b 4
a7 1 Tameutiledaourlaegdisieanindefiden 1 wardisesnisilaiiden 0 Tauals
ansovinnalausrlnvesginsaian 1 lSuazvinnnmeaes aanqeit 2 Geeedi 8 u

-~ - a a‘l‘ ' d' L a 9 rd
anwusiieaiui wadsngiramnsaiasimatiausrlaliynqauaraniusresqunsainan
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qasine  ladgnsiaemnisznis uasiansveaaesiudesdy q wafildmsaiuanusiednimn
dsznng
mmsnaaauadss (CLEAR) aay lagilvliamsaaniy Mnwyihnmaass

Tasmsnadidnws E lanamuiidmngegdneanedl

a4 20 2 3 3k ok e e e ok W E L C O M E 3k 3 2k e 3¢ ok ok sk ok ok

A - SHOW STATUS

B - SET TIME

C - SET TIME ON AND OFF FOR EACH ROOM
D - DIRECT CONTROL EQUIPMENT

E - CLEAR ALARM SENSOR SWITCH

F - CLEAR SCREEN LCD PANEL

G - SETUP TIMER SWITCH SENSOR(S)

H - DIRECT CONTROL SWITCIT SENSOR

SELECT> E
PLEASE WAIT ... CLEAR ALARM
OK'!

HANITNAABY
PNMINaaaNaliasaNiusnsonsImMsiadssaanlanuna sans
mameaay adssmhve waadd (LcD) nnwyihmnasaslagnmsmsnadi

8nws F lananuidsngagdeanstl

sxxxrinkax WE L C O M E **rrsesnsx
A - SHOW STATUS

B - SET TIME

C - SET TIME ON AND OFF FOR EACH ROOM
D - DIRECT CONTROL EQUIPMENT

E - CLEAR ALARM SENSOR SWITCH

F - CLEAR SCREEN LCD PANEL

G - SETUP TIMER SWITCH SENSOR(S)

H - DIRECT CONTROL SWITCH SENSOR
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SELECT> F

HANIINAIN

Fnsanasnsiadssminee weadd(LCD) lamuanudsInis

MIMAaNIMsAIAITaIdIndgnidy NauyimmasailagmMsminaasnys G

v o -
lanamufidsngegdeanail
e 2 3 2 ke 3k ok ko ke w E L C O M E s 2k ok e o kol ok Kok

A - SHOW STATUS

B - SET TIME

C - SET TIME ON AND OFF FOR EACH ROOM
D - DIRECT CONTROL EQUIPMENT

E - CLEAR ALARM SENSOR SWITCH

F - CLEAR SCREEN LCD PANEL

G - SETUP TIMER SWITCH SENSOR(S)

H - DIRECT CONTROL SWITCH SENSOR

SELECT> G

SELECT>
0 = SUN
1 = MON
2 =TUE
3 = WEN
4 = THU
5 = FRI

6 = SAT



BREACK PROGRAM BY KEY SPACE MANY

ENTER CODE DAY FOR SET TIME :WEN

Enter number room (00-31) : 30

POINT : 1 Current time ON 00:05  Current time OFF 00:07
Edit new time ON 10:00 Edit new time OFF 10:05

POINT : 2 Current time.ON 00:06 Current time OFF 00:08
Edit new time ON 10:00 Edit new time OFF 10:05

POINT : 83 Current time ON 00:07  Current time OFF 00:09
Edit new time ON 10:00 Edit new time OFF 10:05

POINT : 4 Current time ON 00:08 Current time OFF 00:10
Edit new time ON 10:00 Edit new time OFF 10:05

HanInaasd
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3 INNINAIBNNMINARRNMNMINNAITBIMBIT 30 Tagimsasnaraudyad 1

yafi 4 Iiflszaznanaa: 5 i nadgiu kadnnghdaindanduga i vauludis

namfivuauazsi vifiaeanduudnansueadd (LCD) lagdunldvnisiedssaaiuas

Weamnlyinvsusada (LCD) aasa withhmsdgsamnluuardhurasaindaniliuasi

maude lumufilananaly wasldvesneassiuvasdu @ FHuanldnnnisnasseiiag

Tamuneanams

MIMAdIMIMUANMIIIUTaITIndRndulnsase
mIMInadIsnys H lanamufiunngagineai

sxkarksrtx WEL C O M E ***xsseses
A - SHOW STATUS

B - SET TIME

C - SET TIME ON AND OFF FOR EACH ROOM
D - DIRECT CONTROL EQUIPMENT

E - CLEAR ALARM SENSOR SWITCH

F - CLEAR SCREEN LCD PANEL

G - SETUP TIMER SWITCH SENSOR(S)

H - DIRECT CONTROL SWITCIH SENSOR

Nnyihmmaasslag
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SELECT> H

SELECT> H This is control OPEN and CLOSE to point
Enter number room (00-31) : 30

Enter number point (1-4): 1

PRESENT STATUS :OFF

Enter (ON=1)OR (OFF=0):1

HANTNAADY
1
nnmmaansmuaumahnurasindgnifiulagas lagbisesiana Tnadmus
v - ( a do o ‘o S v o o v v oy
Yiaaf 30 407 1 Famautilafaouzlivineuegidesnisiiinnuiiden 1 uazdieanarlily
* < - 4‘ dl v ° ° = 4 a v o
viawfiden 0 deafilfarunsmiamemugumahnurasdindaniduleeasild Tagims

a o

neapRadl 1 Autqed 4 ludnwunfeaiull wesiinmesesiudiesdu] walmngdd

q

aunrafiazAuAn A gnsanaAmanaaIms

4.Sa§ﬂna NINAIY

] v a  as )

1. minaassdaneslinnilagaddidsagfidunanazdisvagivmemauasly
egmUstanm 100 was MU 2 Mmansadudidldgndes muanudaimmnadn

2. nmmaalFlumsdinndumelymimsnnesadoldaadiszer 400

[~ ™M Ve ] T
was fldladdgmudednlsiag
d‘ v ol o t ar = 1 o 9 J ¥

3. tesassumaiimsfindanuasniuaaiiss 9 whiiedssadumadsnmly

wazaedumsUalasindunaalyld

v
o

4. MnHamMIMAasIRmIaansafitshulamiingUsradiinalinnusens
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drunas TUsunsy una # U28 ﬁ’l?’i‘luei'mvanwsmuquqdnsdﬂamma

title  U28
pattern
revision A

date  05.10.94
chip u28 GAL16V8

;pm 1 2 3 4 5 6 7 8 9 10
clk b ¢ a kf d1 d2 d3 d4 gnd

;pn1T 12 13 "'14 15 16 17 18 19 20

/0e 08 o7 06 05 04 03 02 ot vce

equations

y
; assignment operator “:1=" are registered  cquations.

Y

skl* 7d4 * 7d3 * 7d2 * /d1 * /01
/kf* d3* ol

/kE* d2* ol

/kf* d1 ™ ol

+ kf*/a * /b */c* /o1

ol

+

+

+

+ ki'* a * ol
+ kf* b * ol

+ kf* ¢ * ol

02 = /kE* 7dd > /d3 * /d2 % d1 * /02
/kE* d3 ™ 02
/kf* d2* 02
/KE* /A1 * 02

+

+

+

76



03

04

05

06

+

+

+

+

+

g

+

+

+

+

+

+

+

+

+

+

+

kK[* a * /b */¢* /02
kf* 7a * 02
kf* b * 02
kf * ¢ * o2

skl * 7d4 * 7d3 * d2 * 7d1 * /03
/kf* d3* 03

/kE* 7d2 * 03

/kE* d1 * 03

kf*/a * b */c* /03

kf* a * o3

kf* /b * 03

kf* ¢ * 03

/kf* 7d4 * /d3 * d2 * d1 * /04
/kf* d3* o4

/kt* 7d2 * o4

/kf* 7d1 * o4

kf* a * b *rc* /04

kf*/a * o4

kf* /b * o4

kI* ¢ * o4

/kf* 7d4 * d3* 7d2 * 7d1 * /05
/kf* 7d3 * 05

/kf* d2* o5

/kf* d1 * od

kl*/a */b * ¢* /05

ki'* a ™ ob

kf* b * ob

kf* 7/c * 05

/KE* 7d4 * d3 * 7d2 * d1 * /06
/kE* /d3 * 06

77



o7

08

+

+

+

+

+

+

+

+

+

+

+

+

+

+

/kt* d2* 06
/KE* /d1 * 0B
kf* a */b * ¢* /06
kf*7a ® o6
kf* b * 06
kf* 7c * 06

/KE* 7d4 * d3 * d2 * zd1 * /07
/kf* /d3 * o7

/kf* 7d2 * o7

/kt* d1 * o7

kKf*/a b * c* /07

kf* a * o7

kf* /b * o7

kf* z¢c * o7

/kf* /d4 * d3 * d2* d1 * /08
/kl* /d3 * 08

/kt* /d2 * 08

/KE* /7d1 * o8

kf* a b *c* /08

kf* 7a * 08

kf* /b * 08

kf* 7¢c * 08

78
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diuzas Wsunsu wna # U23 f‘ﬂ’z‘i’luehuz:amnsmuquqﬂnsdﬂmamq

nitle U23

revision A

date  05.10.94
chip u23 GAL16V8

y;pm1 2 3 4 5 6 7 8 9 10
clk d2 d3 d4 d1 nc nc nc nc gnd

;ypin1l 12 13 14 15 16 17 18 19 20
/o 08 05 o6 o7 04 03 02 ol vce

equations

Y
-

; assignment operator “1=" are registered  cquations.

I

ol = d4*/d3* /d2 * 7d1 * /01
+ d4 * d3* ol
+ d4 * d2* ol
+ d4* d1* ol
+/d4 * ol

02 = d4 * /A3 * /d2* dl * /02
+ d4 * d3* o2
+ d4* d2* o2
+ d4 * /d1 * o2
+ /d4 * 02

03 = d4 * /d3* d2 * 7/d1 * /03
+ d4* d3* 03
+ d4 * /7d2* 03



04

05

06

o7

08

+ d4 * d1 * 03
+ /d4 * 03

= d4* /d3 *F d2* dl1 ¥ /o4

+ d4* d3* o4
+ d4 * /d2 * o4
+ d4 * /d1 * o4
+/d4 * o4

= d4* d3* /d2 * 7d1 * /07

+ d4 * d3* sd2* d1 * o5
+ d4 * d3* d2* d1* 05

= d4 * d3 * 7d2 * d1 * 707

+ d4 * d3* 7d2 * 7d1 * 06
+ d4 * d3* d2* d1 * o6

d4 * d3 * d2 * /d1

1]

d4 * d3* d2* d1

30



dauvae TUsunsy una # U13 mﬁ‘ludaumaamsmuquqtlnsnfﬂmﬂmq

(88993 ATAING)

tile U113

revision A

date  05.10.94
chip u13 GAL16V8

ypm 1 2 3 4 5 6 7 8 9 10
clk sO sl s2 s3 s4 s5 s6 s7 gnd

ypin11 12 13 14 15 16 17 18 19 20

/0e 07 06 03 04 03 02 ol 00 vcc

equations

3
; assignment operator “=" are combination equations.

b

ol = /8T ™ /36 ™ /s5* /s4* /s3* /s2* s1* /s0
+ /8T * /86 * /s65F /s4 *s3* /32* /s1* /80
+ /ST * /56 *s5* /s4* /s3* /s2* /s1* /50
+$7 % /s6 % /85 * /s4* /83 F /s2* /s1* /s0

02 = /ST* /s6* /sS5* /s4* /s3*s2* /s1* /sO
+ /8T * /86 /85 % /s4 *s3* /s2* /s1* /s0
+ /8T *s6* /s5* /s4* /s3* /s2* /s1* /s0O
+87* /s6* /s5* /s4* /s3* /s2* ss1* /50
03 = /8T ™ /s6* /85 *s4 ™ /s3* /s2* /s1* /sO

+ /8T * /56 *s5* /s4* /s3* /s2* /s1* /sO
+ /8T *s6* /s5* /s4* /83 * /82* /s1* /s0
+87 % /86 % /85 * /84 * /83 % /52 * /51 ¢ /sO



active ‘0’

04

05

/05 out put active "1’

/8T * /sB6* /85 *

/84 *

/83 *

/82 *

/s1 *

/s0

;out put

82



dnas Tsunsu AlFmuanuatn 284C11-PLUS

ORG  OOCCH
ORG_00 XOR A
ORG_01 DEC A
NoP
R NZ ORG_O1
Nop
™M 1
o
P MAIN_PROGRAM
NOP
P ORG_0O

ORC  0038HVY
o’G_38H CALL RX_NT
P MAIN_PROCRAM

P ORC_CO
Nop
NOP
NO.P
.
ORG OO66H

ORC_66H CALL RX_NTN
P MAIN_PROGRAM

P ORC_CO
Nop
Nop
ORC  O10CH

MAIN_PROGRAM:

SUN_ON EQU  0AQOCH
SUN_OFF EQU OAZ200H

creo BQU 10H
cre: BQU 1R
crez BQU 1z
crea BQU 13H
H

PA BQU BOH
PB EQU B1H
pC BQU 5zH
PD BQU 30H R
PB BQU 40H
PAC EQU S4H
PBC BQU &SH
pcC BQU eH
PDC BQU :H
PEC EQU 44H

WDTMAS EQU OFOH
WDTCON BQU  OFIH

MISREG EQU OREH
MISCON BEQU O©OEFH
; /0 LCD PORT
; /0 LCD PORT

PDATA_LCD EQU 80H
PSING_LCD BQU B8ZH
PREAD_LCD BQU 8&H

s

B12 EQU OOH ;POWERR ON RUN 10M NOT SBT RRC
B24 BEQU B81H
B48 EQU 3DH

BOS §QU  1EH



Bls2 BQU ODH

sur EQU BoS

SINITIAL RTC
XOR
our

ouT

our

A
(OADH),A  CLEAR
A01H iset 2¢hor 1Zh
(CAFH).A
AOLH it 24h
(OAFH).A

INITTAL_PORT
our

5§6g6

our
CALL

LD A, OFFH
(CB4H), A

A, OFH
(OB6H), A

A, CFOH
(o'un). A

A, OAZH
(044H),A
INITLCD

START_PROGRAM LD  HL, SEOCH

PREREREREEFEE

w»

§

READ_RTC_HEX
CHR_STATUS
SOUND_SRNSOR
CHR_TIMB_ON
CHK_TIMR_OFW
OUT_PORT.CL_OP
OUTPORT_RRAL
SOUND_SENSOR
CHK_SENS_ON
CHK_SENS_OFF
OUT_SENS_CL_OP
OUT_SEN_REAL
SOUND_SENSOR
START_PROGRAM

MENU_MAIN_PCP PUSH DB

CONTINUB_PCP

CALL
P

3

CALL PUTCH
D. 8

PUTCH
DE

CONTINUB LD AD

999V QVNQNQ9IQIQYIGgTG

3999

20H

Z, SHOW_MENU_CRT
13

Z, SHOW_MENU_CRT



MENU_1

»

MENU_3

MENU_S

LD X, MASS_MENUL
CALL WRLINB
CALL SHOW_STATUS
CALL CLRSCR_LCD
RBT

LD X, MASS_MENUZ
CALL WRLINE
CALL SET TIMB
CALL CLRSCR_LCD
RET

LD X, MASS_MENU3
CALL WRLINE
CALL TIME_OPEN_CLOSE
CALL, CLRSCR_LCD

g
3
:
g

i

LA TREE RS
TN
PFo§E
N\

CALL, SHETUP_TIMB_SENSOR

g

LD IX, MASS_MENUS
CALL WRLINB
CALL DIRBCT_SENSOR_CONTROL
CALL CLRSCR_LCD

LD  HL, 9000H i{CHECK STATUS OF EQUIPMENT
Lb B.32
b GO

CHK_STATUS_1 LD A,C JIN BIT DO-D3

ouUT "(O50R), A JOUT ADDRSESS § BIT

LD A, 0BH

OUT (OB1H), A

LD A, CEFH

OUT (OB2R), A

LD A, OFFH

OuT (OB2H), A

CALL DBLAY_SENS

CALL CHE_STATUS_IO ;OUT PORT S1H WITH 4 BIT AND IN PORT D
JGBETCH STATUS BIT 0-3

LD AC {IN BIT D4-D7
OUT  (OBOH), A

LD A, OCH :PROVICE 01 IS WAIT IN D4~D7
OUT  (0S1H), A

LD A, OBFH

OUT  (082H), A

LD A OFFH

OUT  (052H), A
CALL DELAY_SENS
CALL CHK_STATUS_IO
CALL DELAY_SENS
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CHK_STATUS_SEN:

LD
our
LD
ouT
LD
our
LD
our
CALL

LD
our
LD
our
LD
our
| ]
our

our

our

our

our

CALL
CALL

INC
DINZ

g

AC N BIT DO-D3
(C50H), A ;OUT ADDRBSS 5 BIT
A, OBH {CLEAR REGITER AT SEND STATUS RETURB P
(OB1H).A
A, OBFH
(0B2H), A
A, OFFH
(08ZH), A
DELAY_SENS

ac ;CHECK STATUS WITH SWITCH SENSOR ON_OFF
(050H), A
A, ODH
(0S1H), A
A, ORFH
(082H), A
A, OFFH
(osz), A
DELAY_SENS
CHK_STATUS_IO ;OUT PORT 51H WITH 4 BIT AND IN PORT D

A€ ;CHECK ALARM SENSOR
(OSOH), A

A, OCH
(OS1H), A

A, OBFH
(082, A

A, OFFH
(082H), A
DELAY_SENS
CHR_STATUS_IO_BACK :OUT PORT 51H WITH 4 BIT AND IN PORT D
DELAY_SENS

[+
CHK_STATUS_1
CHK_STATUS_BMP

CHK_STATUS_I0:

LD
ouT
[ #2]
our
LD
our
LD
our

PUSH
PUSE
LD

AC {TRIC TRRMINAL IS SEND RETURE
(50H), A
A, OFH
(OB1H), A
A, OEFH
o52m), A
A, OFFE
(o521), A

AR
BC
BC, OFFFH

DELAY_IN DEC BC

n
BIT

R
LD
OR
R

R
IN_BIT_STATUS

POP’
N

A, (052H)
oA
NZ, IN_BIT_STATUS HARDWARS ACTIVE HICR
A B
[
NZ, DELAY_IN
HIGH_IMP

POP BC
AF
A, (081H)

IN_BIT_4 BIT 4,A

R

NZ, IN_BIT _ON4
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IN_BIT_OFF4 LD  (HL), 30H
R IN_BIT_S
IN_BIT ON¢ LD (ML), 31H

INBIT.S INC HL
BIT & A
JR Nz IN_BIT_ONB
IN_BIT.OFFS LD  (HL), 30H
R IN_BIT.S
IN_BITONS LD (ML), 31H

IN_BIT_¢ INC HL

BIT & A

JR Nz, IN_BIT_ONé
IN_BIT_OFF§ LD (HL), 30H

JR  IN_BIT.7
IN_BIT_ONs LD (HL), 31H

WN_BIT.7 INC HL

BIT 7.A

/R NZ, IN_BIT_ON7
IN_BIT.OFF7 LD  (HL), 30H
., JR  IN_BIT_END
IN_BIT_ON? LD (HL), 31H

R IN_BIT_END

HIGH.IMP  POP BC
POP AR
LD (ML), 32H
NC ML
LD  (HL), 3%H
INC HL
LD  (HL), 32H
NC HL
LD  (HL), 32H
INBITEND INC HL
RET

CHK_STATUS_IO_BACK:

LD A, C JTRIC TERMINAL IS SEND RETURE
OUT (56H), A

LD A OFH

OUT (OB1H), A

LD A, OEBFH

OUT (OB2H), A

LD A, OFFH

OUT (OSZH), A

PUSH AF
PUSH BC
LD  BC, OFFFH
DELAY_IN_BACK DEC BC
A, (05ZH)
0,A

NZ. IN_BIT_STATUS_BACK

c

NZ, DELAY_IN_BACK

N

BIT

R

LD A,B
OR

JR

TR HIGH.IMP_BACK

IN_BIT_STATUS_BACK

POP BC
POP AF
N A (0S1H)

IN_BIT_4_BACK BIT 4,A

TR Z, IN_BIT_ON4_BACK

IN_BIT_OFF4_BACK LD (HL), 30H

TR IN_BIT_S_BACK

J{HARDWARRE ACTIVE HIGH



IN_BIT_ON4_BACK LD (HL), 31H

IN_BIT_E_BACK "INC HL

B B5.A

JR Z.IN_BIT_ON5_BACK
IN_BIT_OFF5_BACK LD (HL), 30H

R IN_BIT_8_BACK
IN_BIT_ONS_BACK LD (HL), 31H

IN_BIT_6_BACK INC HL
BT 6. A
R Z, IN_BIT.ONG_BACK
IN_BIT_OFF6_BACK LD  (HL), 30H
R IN_BIT_7_BACK
IN_BIT_ONS_BACK LD (ML), 31H

IN.BIT.7.BACK INC HL
BIF T.A
R Z, IN_BIT_ONT_BACK
IN_BIT_OFF7_BACK LD (ML), 3¢H
/R IN_BIT_END_BACK
IN_BIT_ON7_BACK LD  (HL), 31H
IR IN_BIT_END_BACK

HIGH_IMP_BACK  POP BC

POP AF

LD  (HL), 32H
INC RHL

LD  (HL), 32H
INC HL

LD (HL), 32H
INC HL

LD  (HL). 32H

IN_BIT_END_BACK INC HL

RRT

CHK_STATUS_BMP:
LD  HL. $000H-1
LD X, 8000H-1 ;OUT PORT ON FOR BMP

LD C 32
CHK_STATUS_BMP1LD B8
NC KX
CHK_STATUS_BMPO INC  HL
LD A, (HL)

SUB 31H

CALL BIT_MAP_STA
DINZ CHK_STATUS_BMPO

PUSE AF
PUSH DB
XOR A

LD Dg 08
ADC HL.DE
POP DE

POP AF

DEC C
JR  NZ.CBK_STATUS_BMP1

LD  HL, S008H-1
LD X, 8400H-1 {STATUS BMP SENSOR
LD

C, 32

CHK_STATUS_BMPZLD B, 8§

NC X
CHK_STATUS_BMP3 INC HL

LD A (HL)

SUB  31H

CALL BIT_MAP_STA
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DINZ CHK_STATUS_BMP3
PUSH AF

PUSH DB

XOR A

LD DB 08

ADC HL, DB

POP DE

POP AR

DEC ¢
TR  NZ.CHK_STATUS_BMP2

BIT_MAP.STA JR  Z, BIT_MAP_STAl
JR  NZ, BIT_MAP_STA2

BIT_MAP_STAl PUSH AF

SET O(IX)

RRC (IX)

POP AR

RET
BIT_MAP_STAZ PUSE AF

RBS 0O.(IX)

RRC (X}

POP AF

RET

DELAY_SENS PUSH AF
PUSH BC
LD  BC, OFFFH
DELAY_SENS_1 DEC BC

b AB
OR C
JR  NZ, DELAY_SENS_1
POP BC
POP AF
RET
CHK_TIME_ON:

CALL TIME_FULL DR’ IS STROB VALUEB HOUR AND MINUTE

LD A, (98BOCH) ;CHERDAY
SLA A
SLA A
CHK TIMB_ONC LD  HL, SUN_ON
ADD A H
LD HA
PUSH HL
POP KX

LD  IY. 804CH iSTORE START TIMMER ON FORM RMP

p G332
CHK_TIME_ON1 LD B,8
CHK _TIMB_ON2 LD H (X)

b L, (X-1)

SBC HL.DB

CALL BITMAP_TIME

INC X

nNe X

DINZ CHK_TIME_ONZ

INC IY

DEC C

JR  NZ, CHK_ TIME_ON1

RET

B

CHK_TIME_OF®:

CALL TIMB_FULL DB’ IS STROB VALUE HOUR AND MINUTB

LD A, (8BOOH) JCHRDAY
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SLA A
SLA - A
CHK_TIMR_OFFO LD  HL, SUN_OFF
ADD A H
b HA
PUSH HL
POP IX
LD 1IY.8160H  :STORS START TIMMER OFF FORM BMP
Lp 32
CHK_TIM&_OFF1 LD B,8
CHK_TDME_OFFZ LD H. (IX)
LD L (X-1)
SBC HL,DB
CALL BITMAP_TIMB
NC KX
NC IX
DINZ CHK_TIME_OFF2
NC 1Y
DEC C
R NZ, CHR_TIMB_OFF1
RET

BITMAPTDME LD AH
OR |9
CALL ZBMP_TIMEl :CALL BMP1ISZ~1
CALL NZBMP_TIMEZ ;CALL BMPZIS ZeO
RET
BMP_TIMEI PUSH AF
SET  0.(IY)
RRC  (IY)
POP AF

BMP_TIMEZ PUSH AF
RES O(IY)
RRC (IY)

SEND VALUE BY ‘(HL)'
READ_RTC_HEX IN A, (OADH)  ;GET CONTROL REC.
OR 1 :SET HOLD BIT
OUT (OADH),A  :WRITETORTC
RTC_BUSY_HEX IN A, (CADH) S BUSY BIT EQUAL TO ZERO?
BT 1,A :
JR Nz, RTC_BUSY_HEX; NO, WAIT
IN A, (OACH) } YBS, READ DATA
AND OFH iMASK BIT D¢-D7
LD (HL).A
NC HL
PUSH BC
LD G OASH
LD B,&
RBAD_LOOP_HEX IN A, (C)
AND OFH
LD (HL).A
INC HL
DEC ¢
DINZ READ_LOOP_HEX
POP BC
PUSH AR
IN A (CADH)  GET CONTROL REG.
AND  OFEH iRESET HOLD BIT
OUT (OADH),A  :WRITETO RTC
POP AF
RET

JSEND TIME BY DE’ D=~TIME HOUR E~TIME MINUTE
TIME_FULL LD A, (8E01H)

CALL SLA_A

LD DA
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LD A, (8BOZH)
AND OFH

OR D

b D.A

LD A, (9BO3H)

CALL SLA_A

W EA

LD A, (9EO4H)

OFH

OR B

LD RA
SRL_A SRL A

SRL A

SRL A

SRL A

RET
SLAA  SLA A

SLA A

SLA A

SLA A

RET

OUT_PORT_CL_OP:

LD IX,8000H :BMP STROGE STATUS
LD 1Y, 8040H  :BMP OUTPORT ON
LD HL, 8080H  ;VALUB OUTPORT ON
b  B.32

VALUEON LD A, (IX) 3[IX AND TY] XOR (TY}
AND (1Y)
XOR  (IY)
LD (HML). A
INC KX
INC IY
INC HL
DINZ VALUE_ON

LD X, 800CH

LD  IY, 810CH ;BMP OUTPORT OFF
LD  HL, 8140H :VALUR OUTPORT OFF
Lb

B, 32
VALUB_OFF LD A, (X)
AND (IY)
b (HL), A
INC IX
INC IY
INC HL

DINZ VALUR_OFF
LD  IX, 808CH
LD IY, 8140H
LD  HL, 8200H

LD B, 32
TOTAL_OUTPORT LD A, (IX)

OR (I¥)

LD (HL),A

NC X

INC IY

INC HL

DINZ TOTAL_OUTPORT

RET

OUTPORT_REAL LD  IY, 820CH

L Lo JADDRESS FOR OUT PORT
LD B.32
OUT3_REAL LD HO iDATA FOR OUT PORT

OUTZREAL LD R.8
OUTL_REAL RRC (IY)
TR NC, OUTO_REAL
LD  C. B50H
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ouUT (C).L , 0UTPORT WITH ADDRESS

LD C,81H

our (C),H ;OUT PORT WITH DATA
LD A, OBFH ;TRIG TO SEND

LD G 52H

ouT (C) A

LD A, OFFH

OUT (O52H), A
CALL DELAY_SENS

OUTO_REAL INC H
DEC B
JR  NZ, OUT1_REAL
NC I¥
INC L
DINZ OUT3_REAL
RET .

STRANSFER VALUR BY ‘(HL) PORM ASCH
PUTS LD A, (HL)

OR A

IR Z DONE_PUTS

LD DA

CALL PUTCH

INC HL

JR PUTS
DONE_PUTS RET

PUTCH PUSH AR
PUSH BC
LD A, 80H ;SEND START BIT
OUT  (40H). A
CALL DRLAY_BAUDRATE iCALL 37F3
LD B.OSH
SEND_CH XOR A
D

§5EEE

7,A
OUT  (4CH), A

CALL DELAY_BAUDRATE

DRNZ SEND_CH

LD A, OAOH iSEND STOP BIT
OUT (40H), A

CALL DELAY_BAUDRATE

POP BC

POP AF

RET

KBHIT N A (40H)
BIT & A
JR NZXBHIT
RET

CETCH IN A, (4CH)
BIT 6, A
TR NZ, GETCH
Nop
CALL DELAY_BAUDRATE
PUSH BC
LD D, 0CH
LD B, 08H
RX_DATA IN A, (40H)
RLA
RLA
RR D
CALL DELAY_BAUDRATE
DINZ RX_DATA
POP BC



RET
DELAY_BAUDRATE LD A, OIRH
SUB oz

DELAY_BAUD_R DEC A
JR  NZ, DELAY.BAUD_R

RET
GETS IN A (40H) iSTORAGE BY (HL)
BIT & A

TR NZ, GETCH

LD

LD

< 10 JEND BYTB IS ENTER ‘10°
R

RET

SEND_HEX_ 2DIG: .

LD A, (HL)
CALL SRL_A
ADD A, 30H
LD D.A
CALL PUTCH
LD A, (HL)
AND  COFH
ADD A, 30K
b DA
CALL PUTCH
RET
ASCILTO_HEX:
CALL GETCH 1SEND VALUE BY ‘A’
CALL PUTCH
LD AD

o ;LOWER THAN ‘0° ?

[+ ;YES, BRROR RETURN
‘Wel 087
GASCILTO_HEXO

EEREREEE

4
)

A, OSH
ASCIH_TO_HEXCO AND OFH
RET

SOUND_SENSOR:

PUSH IY

PUSH DB

PUSH BC

LD  IY,900CH-16

LD DH.1s

LD B.32

L co
SOUND_SENSOR1:
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w co ~
ADD IY.DR

LD .A(IY+0)

P 3lM

CALL ZMAKE_ALARM
NC C

LD  A(IY~1)

P M

CALL ZMAKE ALARM
nNC C

LD  A(IY+2)

P 3H

CALL ZMAKE_ALARM
NC C

LD A(Y*3)

cP 31H

CALL ZMAKE ALARM
DINZ SOUND_SENSOR1
POP BC

POP DB

POP IY

CALL START_LCD
PUSH AR
PUSH BC
LD A 3FH
OUT  (44H), A
ID  BC, OFFFH
MAKE_SOUND1:
N  A(4CH)
SET 1A
OUT  (40H), A
CALL SOUND_DELAY
N AL(4CH)
RES 1A
OUT  (40H), A
CALL SOUND_DELAY
DEC  BC
w AB
OR C
R NZ, MAKE_SOUND1
POP BC
POP AF
RET

SOUND_DELAY PUSH AF

PUSH BC

LD  BC, 02FH
SOUND_DELAYO DEC BC

LD AB

OR C

JR  NZ, SOUND_DELAYO

POP BC

POP AF

REBT

3* TBSTLCD .
* 16 CHARACTHERS * 1LINE *

START_LCD:
WR_SENSOR  PUSH AF
PUSH BC
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PUSH KX
PUSH WL

* LD A, QOH ;SET CURSOR LINE “1°
CALL GOTO
LD IX. ACTIVE_SENSOR
CALL WRLING
b AB
CPL A
INC A
ADD A,32
LD HLBCD_TABLB
ADD AA
ADD AL
b LA
R NC3e3
Ne H
w AGL)
CALL WRBYTE
Ne iL
LD A(L)
CALL WRBYTE
LD  IX, LCD_SENSOR_POINT

CALL WRLINE
LD. AC

ADD  AS1
CALL WRBYTE
POP HL

POP IX

POP BC

POP AP

RET

BCD_TABLE DB ‘00°,01,°02',°03','04','08",'06','07",'08’,'09’
DB 1077110120713, 1418716017181
DB '207,°21.,°22,'23,'24°,25,°26','27°,'28","2%"
DB 30,31

ACTIVE_SENSOR DB 'SWITCH SENSOR ACTIVE ROOM ', 0
LCD_SENSOR_POINT DB ‘POINT:". 0

coTO SET T.A ;SET CURSOR LEFT MOST
OUT (PDATA_LCD), A
CALL READ_LCD
RET
READ_LCD IN A, (PREAD_LCD)
BIT 7.A
TR NZ, READ_LCD
RET

WRLINB PUSH KX JTRANFER YALUB BY *(IX)*
TRST_LCD D A (X)

cP ]

R Z, TBST.LCD_END

CALL, WRBYTE

nNe X

R TBSTICD
TEST_LCD_END POP IX

. RET

;**4*» WRITE BYTE SUB ****

WRBYTE OUT (PSING_LCD), A ;TRANFER VALUE BY REGISTER “A”

CALL REBAD_LCD
RET

eseanasasanssaernannase
y  INITIALLCD *
sevesassanssnessssansnan

INITLCD LD ‘A.00111000B :funetion set 38H
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1DL=1 8 bitN=1 1/16 duty,F=0 5x7
OUT (PDATA_LCD). A
CALL DELAY_LCD1
CALL DELAY_LCD1 JDELAY_LCD > 4.1 ms
LD A, 00001111B display on/off cootl

;D=1 off,C=1 sumor ow.Bal blink
OUT (PDATA_LCD), A
CALL DELAY_LCD1

LD A, 00000110B :ontry mode sst
11/D=1 ineconent, SO tight

OUT  (PDATA_LCD), A

CALL DBLAY_LCD1

CLRSCRLCD LD A, 00000001B islearall display
ouT (PDATA_LCD), A
CALL DHLAY LCD1
RET

jsa*+* RRAD_LCDY SUB *****

DELAY_ILCDI PUSH BC

. PUSH AF
LD B, 8OH
DELAY_LCD12
DINZ DELAY_LCD13
POP AR
POP BC
m.
T HALT
: R’ Tl

; RX BYTE SUB 8BIT 1 STOP 1 START
+ OUTPUT REG=-D
PCLBY DI

BXX

CALL PCLDLY

PUSH BC

LD Do

b B8
PCLBY12 N A(PB)

PCLDLY
PCLBY12
POP BC

CALL PCLDLY
CALL PCSBY

CALL MENU_MAIN_PCP

poP X
POP IY

BX AFRAF
BXX

81
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PCLDLY1 DBC A f
JR  NZPCLDLYI
RET



; TX BYTR SUB

1 INPUT DATA REG=D
PCSBY LD  A,10000000B  ;START BIT
our (PB).A
CALL PCSBYD
PUSH BC
Lb B8 ;8 BIT LOOP
PCSBY1l XOR A
RRC D ;:DATA TO CY
RRA \SHIFT 3 BITTOPEBIT §
RRA
RRA
SET 1A ;SET PEB BIT 7 WDT
our (PE).A

CALL PCSBYD

DINZ PCSBY1l

POP BC

LD  A.10100000B :STOP BIT
OUT (PB).A

CALL PCSBYD

MASS_MENU1 DB  'CHECK TOTAL STATUS ',0

MASS_ MENUZ DB 'SETUP REAL TIMES'.0

MASS_MENU3 DB  “HDIT TIMRE SET SACH ROOM'.0
MASS_MENU4 DB  'DIRBCT CONTROL FOR EACH POINT".0
MASS_MENUS DB 'CLEAR ALARM SENSOR SWITCH'.0
MASS_MENU6 DB  'CLEAR SCREEN'.0

MASS_MENU7 DB ‘SET UP TIMER SWITCH SENSOR'.0
MASS_MENUS DB  DIRECT CONTROL SWITCH SENSOR’.0

CHK_SENS_ON:
CALL TIMA_FULL DR’ IS STROB VALURE HOUR AND MINUTE
LD A, (8800H)  ;CHKDAY
SLA A
CHK_SENS_ONO LD  HL, SUN_ON + 2000K
ADD A H
LD HA
PUSH HL
pOP X
LD IY,8500H  :STORB START TIMMER ON FORM BMP
D ¢z
CHK_SENS_ON1 LD B 4
CHK_SENS_.ON2 LD H. (IX)

W L (X-1)

SBC HL. DB

CALL BITMAP_SENS
INC X

NC X

DINZ CHK_SHNS_ONZ
SRL  (IY)

SRL  (IY)

SRL  (IY)

SRL (1Y)

NC IY

DEC €

R NZ. CHK_SENS_ON1
RET

CHK _SENS_OFF:



CALL TIME_FULL DE’ IS STROR VALUE HOUR AND MINUTE
LD A, (8BOOH) CHRDAY
SLA A
CHK_SENS_OFFO LD  HL, SUN_ON » 2100H
ADD A.H
Lb HRA
PUSH HL
poP IX
LD IY, 8600H ;STORE START TIMMER OFF FORM BMP
Lp G132 *

CHK_SENS_OFF1 LD B, 4
CHK_SENS_OFF2 LD H, (X)

O L (Xel)

SBC HL,DB

CALL BITMAP_SENS
N X

NC IX

DINZ CHK_SENS.OFFZ
SRL  (IY)

SRL (V)

SRL  (I¥)

SRL  (IY)

NC I

DEC C

R NZ, CHK_SRNS_OFF1
RET

3
BITMAP_SENS LD AH
OR L
CALL ZBMP_SENS1 [CALL BMP1ISZ=1
CALL NZBMP_SENS2 [CALL BMP2ISZ-0

RET
BMP_SENS1  PUSH AR
SET  o.(1Y)
RRC (1Y)
POP  AF
RET
BMP_SENSZ  PUSH AF
RES  0.(TY)
RRC (1Y)
POP AR
RET
OUT_SEN_REAL:
LD  Iv, 8800H
LD Lo {ADDRESS FOR OUT PORT
w B3z
OUT3REAL SEN LD H.0 :DATA FOR OUT PORT

OUTZ_RBAL_SEN LD R4
OUT1_KBAL_SEN RRC (IY)
JR  NC, OUTO_RRAL_SEN

Lb AL

OUT (O50H), A ;OUT PORT WITH ADDRESS
LD AH

ADD A, 08

ouTr  (OS1H), A SOUT PORT WITH DATA

LD A, OEFH JTRIC TO SEND ‘11101111° WILL MAY DELAY
OUT (082H), A

LD A, OFFH

OUT (052H), A

CALL DELAY_SENS

OUTO_REBAL_SEN INC H

DEC B

JR  NZ, OUT1_REAL_SEN
INC IY

wNCc L

DINZ OUT3_REAL _SEN
RET
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QUT_SENS_CL_OP:
LD IX 8400H JVALUE STATUS ON FORM BMP
LD  IY, 8500H JVALUE TIMES ON FORM BMP
LD  HL, 8700H \REAL VALUE QUT PORT FORM BMP ON AND OFF

LD B.32
VALUB_ON_SENS LD A.(IX) (X AND IY] XOR (TY]

AND (IY)

XOR  (IY)

LD (HL), A

NC X

INC 1Y

INC HL

DINZ VALUB_ON_SENS

LD  IX 8400H

LD IY. 860CH “BMP OUTPORT OFF
LD HL, 878CH {VALUE OUTPORT OFF

LD B, 32
VALUR_OFR_SENS LD A, (IX)
AND (IY)
LD (HL), A
. N X
INC IY
INC HL
DINZ VALUE_OFH_SENS
LD  IX 8700H

LD IY, 878CH
LD HL, 880CH

b  B,32
TOTAL_OUT_SENS LD A, (IX)

OR (TY)

LD (ML) A

NC X

mNC oY

INC HL L

DINZ TOTAL_OUT_SENS

RET

WELCOMRE DB  eteemt WELCOMER™
MENU_PCP DB ‘A - SHOW STATUS', 13, 10
DB B - SETTIME, 13, 10
DB 'C - SET TIMB ON AND OFF FOR EACH ROOM", 13, 10

DB D - DIRECT CONTROL BQUIPMENT", 13, 10

DB 'E - CLEAR ALARM SENSOR SWITCH', 13, 10
DB 7 - CLEAR SCREEN LCD PANEL/, 13, 10

DB ‘G - SETUP TIMER SWITCH SENSOR(S)’, 13,10
DB 'H - DIRECT CONTROL SWITCH SENSOR', 13,10

eeer, 13, 30, 10,0

DB 10
DB  'SELECT>"
pB 0

CLRSCR LD  HL, CLRSCR_STR
CALL PUTS
RET

CLRSCR_STR DB 27,2, 0

SHOW_STATUS CALL INC_LINE
LD  HL, MEAN_XX
CALL, PUTS
CALL INC_LINB
LD  HL, POINT_DATA
CALL PUTS
CALL INC_LINE
LD  IX, 9000H
LD B32
SHOW_STATUS_[4 LD  HL, SPACES
CALL PUTS
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LD
cp
R

A 18
B -
NZ, SHOW_STATUS_L&

CALL INC_LINB

LD

HL. MAS_SHOW_STATUS

CALL PUTS
CALL KBHIT
CAlL, INC_LINR

LD

HL, POINT_DATA

CALL PUTS
CALL INC_LINE

LD

HL, SPACBS

CALL PUTS
SHOW_STATUS_LS PUSE D&

L
12 ]
LD

Lo

».

HL, ADDRESS_DATA
b, o
A, 32

8

A
2 A

HL. DB

DR
D, (HL)

CALL PUTCH

INC
LD

HL
D, (HL)

CALL PUTCH

LD

D'’

CALL PUTCH

SHOW_STATUS L1 LD B, 18

SROW_STATUS_LZ LD  HL, STATUS_OFF

Lo
cp
R

A9E6b

AQ9EE

A (D0
o
Z, SHOW_STATUS_LO

HL, STATUS_ON
A, (IX)

4

Z. SHOW_STATUS_LO

HL, STATUS_NOT
A (IX)

T

Z, SHOW_STATUS_LO

SHOW_STATUS_.LO LD D, (HL)
CALL PUTS

INC

X

DINZ SHOW_STATUS_L2
CALL INC LINE

DBC
R
RET

B
NZ,SHOW_STATUS L4
\PATCH

3

MAS_SHOW_STATUS DB  PLEASE ANY KEY TO CONTINUE'.0

STATUSON DB ‘ON 0
STATUS_OFF DB  ‘OFF',0
STATUS.NOT DB 'NOT'0
POINT_DATA DB 'ADDRESS PO1 POZ PO3 PO4 POS POS PO7 POS SO1 SOZ 503 504 AO1 AOZ AO3 AO4',0
ADDRESS DATA DB  ‘00010203040506070808101112131415161718102021222324 25362728293031"
SPACES DB "0
MRBAN_XX DB [Pxx = POINT ] [ Sxx = SENSOR SW. | [ Axx = ALARM ',0
SHIRI4 PUSH BC
PUSH AF
LD B4
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SHR_LOOP SRL  (HL) ISHIFT {0->D7-=>DQ->CY] OF (HL)
DINZ SHR_LOOP

POP AR
POP BC
RET

INC_LINE L D13
CALL PUTCH
LD D10
CALL PUTCH
RBT

SET.TIMB  CALL INC_LINB
LD ML, FORMAT.DAY
CALL PUTS
CALL INC_LINB
CALL INC_LINE
LD  HL, MAS_CUR_TIMB
CALL PUTS
CALL SHOW_CUR_DAY
LD D, 20H
CALL PUTCH
. CALL SHOW_CUR_TIME
CALL INC_LINB
LD KL, MAS_NEW_TIMB
CALL PUTS
P RX_WRITR_RTC
WRITB_NEW_RTC LD  IX, 9BIOH
CALL WRITE_RTC
CALL INC_LINB
NOT_SET_TIME CALL SHOW_CUR_DAY

LD D, 20H
CALL PUTCH

CALL SHOW_CUR_TIME
LD D13

CALL PUTCH

CALL INC_LINE

RET

SHOW_CUR_DAY LD  HL, 0B20H :STORB VALUE OF TIMRB
CALL READ_RTC
LD A, (8B20H)

SLA A
SLA A

LD ERA

LD DO

LD  HL. DAYNAMR
ADD HL, DB

CALL PUTS

RET

SHOW_CUR_TIMB LD IX, $B20H
LD D, (IX-1)
CALL PUTCH
LD D, (IX-2)
CALL PUTCH
LD D, 3AH
CALL PUTCH
LD D. (IX-3)
CALL PUTCH
LD D. (IX+4)
CALL PUTCH
LD D, 3AH
CALL PUTCH
LD D (X+8)
CALL PUTCH
LD D, (X=¢)
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CALL PUTCH

b D13 ‘START OF LINB

iCALL PUTCH

D D10 JINC LINB

iCALL PUTCH
RET

+ RRAD RRAL-TIME CLOCK CHIP

N

s INPUT: RBOUISTER C  PORT NUMBER
s OUTPUT: REGISTER A  DATA READ

READ_RTC IN A (CADH)
orR 1 SET
OUT (OADH), A
RTC_BUSY IN A (0ADPH)
B LA :
JR  NZ RTC_BUSY
IN A (OACH)

\GET CONTROL RBG.
HOLD BIT
JWRITE TO RTC
uIS BUSY BIT EQUAL TO ZERO?

; NO, WAIT
3 YBS, READ DATA

AND OFH JMASK BIT Dé-D7

LD (HL),A
INC HL
PUSHE BC
LD  C OASH
b B¢
READ_LOOP IN A, (C)
AND OFH
ADD A, 30H
LD (HL). A
INC HL
DEC C
DINZ READ_LOOP
POP BC
PUSH AFf

IN A, (OADH) JGET CONTROL REG.
AND CFEH JRESET HOLD BIT
OUT (OADH). A SWRITE TO RTC

POP AR
RET

WRITE_RTC BXx
LD D, (X)
N

A, (OADH) {OET CONTROL REG.
OR 1 JSET HOLD BIT
OUT (CADH), A WWRITE TO RTC

RTC_BUSY_ W IN A, (OADH)

IS BUSY BIT BQUAL TO ZEROY

BIT 1A H
JR  NZ,RTC_BUSY.W ; NO, WAIT
LD C,0ACH
our (C),D 1 YBS, WRITE DATA
B, 6
C, OASH
WR_RTC_LOOP INC IX
D, (IX)
our (C),D
DEC C
DINZ WR_RTC_LOOP
AND OFH :MASK BIT D¢-D7
N A, (OADH) JOET CONTROL RBG.
AND  OFEH JRESET HOLD BIT

OUT (OADH), A ;WRITE TO RTC

XX
RBT

SWRITE RTC
RX_WRITR_RTC LD IX, 9R10H
CALL CETCH

LD AD iCHK SPACE = OUT ROUTINE

CP 20H
P ZXNOT_SET_TIME
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A D
SUB  30H
L (X)A
CALL PUTCH
LD  HL. SPACE2
CALL PUTS
CALL GETCH
b AD
SUB  30H
LD (X-1),A
CALL PUTCH
CALL OETCH
LD AD
SUB  3CH
LD (IX+2),A
CALL PUTCH
LD D, 3AH
CALL PUTCH
CALL GCETCH
LD AD
SUB ICH
LD  (IX+3) A
CALL PUTCH
CALL CETCH
LD AD
SUB  30H
LD (X+4) A
CALL PUTCH
LD D.3AH
CALL PUTCH
CALL GETCH
W AD
SUB 3cH
LD (IX+B) A
CALL PUTCH
CALL GETCH
b AD
SUB 30H
LD (IX+6), A
CALL PUTCH
P WRITENEW_RTC
RET

DAYNAME DB 'SUN.©

DB MON.0
DB TUE0
DB WERN,0
DB THU,0
DB FRIO
DB 'SAT.0.

MAS_CUR_TIME DB  ‘Cumont Day and Time is : °,0
MAS NEW_TIME DB "Emwr pow Day and Time :°,0
FORMAT DAY DB  '0=5UN.13,10

SPACE3

DB ‘1l = MON,1310
DB 2 ~TUE.13,10
DB '3 =WHN,13.10
DB ‘4 = THU,13,10
DB  '5 - FRI,13,10
DB ‘6 =SAT,13,10
DB 13,10

DB  'BREACK PROGRAM BY KEY SPACR MANY'.0

DB 0
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TIME_OPEN_CLOSB CALL INC_LINB . _
LD  HL, FORMAT.DAY
CALL PUTS
CALL INC_LINE
LD  HL, MAS_TIMB_INDAY

CALL PUTS
CALL GETCH
LD AD :CHK SPACE - OUT ROUTING
c? 20H
P Z END_EDIT_ROOM
LD AD “CHR ENTER = OUT ROUTING
cP 13
IP Z. END_EDIT_ROOM
L AD
suB  30H
sLA A
sta A
w RA
b D,0
LD  HL. DAYNAME
i ADD HL.DB
CALL PUTS
LD  HL, SUN_ON
LD ASB
ADD A H
LD HA
CALL INC_LING
PUSE HL
LD  HL, NUMBER_ROOMS
CALL PUTS
POP HL
CALL RX_ZBITD.TOH  :DECTO HBX
L AB
CALL SRL_A
LD DA
LD A B
CALL SLAA
b BA

ADD HL,DB HL INDEX DAY_OPEN
CALL INC_LINE

PUSHE HL
POP X
LD B, 8
LD <, 318
POINT_LOOP LD  HL, SHOW_POINT_CUR
CALL PUTS
Db D, C
CALL PUICR
LD  HL, SPACH3
CALL PUTS
LD  HL, TIME_OLD_OPEN
CALL PUTS
PUSE KX
SHOW_TIME_OPEN LD A, (IX)
CALL SRL.A
ADD A, 30H
LD D, A
CALL PUTCH WSEND H10
w A(X)
AND OFH
ADD A, 30R
LD D, A
CALL PUTCH JSEND H1
[ 9] D, 3AH
CALL PUTCH ISEND :
INC X



b A(X)
CALL SRL_A
ADD A, 30H
LD DA
CALL PUTCH ;SEND M10
L A(X)
AND OFR
ADD A, 30H
D DA SEND M1
CALL PUTCH
LD  HL, SPACES
CALL PUTS
SHOW_TIMB_CLOSE POP  HL
b AH
ADD A, 0ZR .
D HA
PUSH HL
POP IY .
LD  HL, TIMB_OLD_CLOSB
CALL PUTS
LD AV
CALL SRL_A
ADD A, 30H
LD D, A
CALL PUTCH {SEND H10
LD A(IY)
AND OFH
ADD A, 30H
LD DyA
CALL PUTCH 1SEND H1
LD D, 3AH
CALL PUTCH SHND :
INC IY¥
W A
CALL SRL_A
ADD  A. 30H
LD DA
CALL PUTCH {SEND M10
b A (Y)
AND OFH
ADD A, 30H
LD DA JSEND M1
CALL PUTCH
CALL INC_LINE

i

EDIT_NBW_T.OP DEC IX

DEC IY

LD  HL, TIME_NEW_OPEN

CALL PUTS

CALL CETCH

b AD i{KEY Ess OUT PROGRAM
c  iBH

2 END_EDIT_ROOM

L AD iPASS BACH POINT

P 20H

TR NZ, PASS NEW_T_OP

LD  HL, SPACES

CALL PUTS

INC KX

NCe X

JR  EDIT_NEW_T_CL
PASS_ NEW_T_OP CALL PUTCH

CALL SLA_A
LD KA
CALL OETCR
CALL PUTCH
LD AD
AND  OFH
OR B

LD (DX), A
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NC X
LD D, 3AH .
CALL PUTCH
CALL GETCH
CALL PUTCH
D AD
CALL SLA_A
D RA
CALL GBTCH
CALL PUTCH
L0 AD
AND OFH
OR B
W @A
INC X
EDIT NEW_T_CL LD  HL, TIMER NEW_CLOSE  .DIVISION OPEN AND CLOSB
CALL PUTS
CALL GETCH
LD AD
CcP  20R
JR  Z, BND_EDIT_OP_CL
CALL PUTCH
CALL SLA_A
LD RA
CALL GETCH
CALL PUTCH
LD AD
AND OFH
OR B
D  (I¥),A
LD D, 3AH
CALL PUTCH
NC IY
CALL GETCH
CALL PUTCH
LD° AD
CALL SLA_A
LD RA
CALL GBTCH
CALL PUTCH
LD AD
AND OFH
OR B
L (I¥)A
NC IY
END_EDIT_OP_CL CALL INC_LINB
CALL INC_LINB

NC I¥
INC IY
INC C

DEC B

TP NZ, POINT_LOOP
CALL INC_LINE
END_EDIT_ROOM RET

MAS_TIMENDAY DB  ‘HNTER CODB DAY FOR SET TIMB :',0
DAY_SET_TIME DB ‘SET TIME FOR DAY : ',0
NUMBER_ROOMS DB  "Hoter usmber wom (00-31) : .0
SHOW_POINT_CUR DB POINT:'.0

TIME_OLD_OPEN DB  'Cutenttims ON .0 *
TIMR_OLD_CLOSE DB ‘Cumsnttime OFF °,0
TIME_NBW_OPEN DB ' Edit new tme ON °,0
TIME_NEW_CLOSE DB '  Bditoow time OFF °,0
ON_LINE_POINT DB  ‘Howr aumber point (1 - 8):°,0
MAS_ON_LINE DB  “This is coatwl OPEN and CLOSE ® point, 13, 10, 0
STATUS ON_OFF DB Bamr(ON=1)OR(OFF«0):'0
PREASENT_STA_ON DB  ‘PRESENT STATUS 1 ON0
PRESENT_STA_OFF DB 'PRESENT STATUS SOFF',0
PRESENT_STA_NOT DB 'PRESENT STATUS o0¢,0



ON_LINE_CONTROL DB ‘PLRASBENTER (0~ON)(1=0FF):'0

4
3

:PROGRAM RECIVE 2 DIGIT FORM DECIMAL TO HEXAGON TRANFER BY REGISTER B’
RX_ZBIT_D_TO_H CALL OBTCH : GBT DATA FIRST BYTE TO REG D
b RD ; TEMP SAVE
CALL PUTCH : BCHO
W AR . SAVE TO REG A
SUB 0B ; CHANGE ASCII TO HEX
CALL SLAA
LD RA
CALL ORTCH ; GET DATA SECOND BYTE
CALL PUTCH : BCHO
LD AD
SUB  30H
oR B
LD RA
AND  OFOH
R ZNOCHANG,_DEC_HEX
CALL SRL.A
LD BA
LD A0
MUL_FLOW_INPUT ADD A, §
’ DINZ MUL_FLOW_INPUT

LD DA

LD AB

suB D

LD BA \VALUR TRANFER DECIMAL TO HEX

NOCHANG_DHC_HEX RET

ON_LINE LD  HL, MAS_ON_LINEB
CALL PUTS
LD  HL, NUMBER_ROOMS
CALL PUTS
CALL, RX_ZBIT D_TO_H ;STORAGE B’
CALL INC_LINB
LD  HL, ON_LINE_POINT
CALL PUTS
CALL GETCH
CALL PUTCH
Lp A D
SUB 30H
LD DA
PUSH BC 1 SAVB DATA
PUSH HL
LD LB
Lb HO

s SHIFT WITH CARRY
; GET POSITION
; DRCREZASE BY 1

REEREREELE
;;;.gl‘r-rrr-

NC 33

PUSH DB

LD  DE,8000H

ADD  HL.DE

LD A,(HL)

PUSH HL

AND  00000011B

LD  HL.STATUS_MAS

SLA A
SLA A
SLA A
SLA A
SLA A



ADD AL

LD LA

R NCS$-3

INC H

CALL. INC_LINB
CALL PUTS

CALL INC_LINE

LD  HL,STATUS_ON_OFF
CALL PUTS

CALL GBETCH
CALL PUTCH

POP HL

LD  A(HL)

XOR D

pOP DE

IR Z,ON_LINE_RETURN
DRC D
(8800H),DB
A8

OUT (O60H), A

LD AD

OUT (O81H), A

LD A, OBFH

OUT (062R), A

LD AIOFFH -

OUT (O52H), A
CALL DELAY_SENS

L
LD

ON_LING_RETURN POP HL
POP BC
RST

1 MAKE LINEFEKD
1 SHOW STATUS

; SAMR AS PREVIOUS

STATUS_MAS DB  'PRESENT STATUS {OFF.0

DB 'PRESENT STATUS
DB 'PRESENT STATUS

; ON'.0
im0t 0

; RBSET SENSOR ROUTINE

RST_SENSOR LD  HL., MAS_RST_SENSOR

CALL PUTS

LD  HL, NUMBER_ROOMS

CALL PUTS

CALL RX_ZBIT_D_TO_H STORACE B’
CALL INC_LINB

LD  HL, SENSOR_POINT

CALL, PUTS

CALL CETCH

CALL PUTCH

LD AD

SUB 30H

ADD A7 ;1-4 - 8-B
b DA

LD AB

OUT (Q80H), A

LD AD

OUT (OB1H), A

LD A OHFH

OUT (O8ZH), A

LD A, OFFH

ouT (O82H). A
CALL DELAY_SENS

LD
ouT
LD
outr
[#2]
our
Lo

A.B
(O50H), A
A, D
(081H), A
A, OBFHR
(052RH), A
A, OFFH
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OUT (082H), A
CALL DELAY_SENS
RET

MAS_RST_SENSOR DB  ‘RESET SENSOR .0
SENSOR_POINT DB TEawr nember point (1-4): ",0

SETUP_TIME_SENSOR:
CALL INC_LINE
LD  Hi. FORMAT_DAY

b AD iCHK SPACE - OUT ROUTINE
CP 20H

P Z, END_SETUP_SEN
L AD ;CHK ENTER = OUT ROUTING
cP 13

P Z END_SETUP_SEN

SLA A
LD RBA
b D0
LD  HL, DAYNAMB
ADD HL. DB
CALL PUTS
LD  HI, SUN_ON-2000H
POP AF
ADD AH
D HRA
CALL INC_LINE
PUSH HL 1STORG INITIAL OF EACH DAY
LD  HL, NUMBER_ROOMS
CALL PUTS
POP HL
CALL RX_ZBIT.D_TO_H ;DEC TO HEX
SLA B
SLA B
SLA E JVALUB ADDRESS OF POINT X 8
H D AB
H CALL SRL_A
H LD D, A
o LD A.B
H CALL SLAA
H LD B. A
b Do
ADD HL,DB HL INDEX DAY_OPEN
CALL INC_LINB

PUSH HL \VALUR ADDRESS OF TIME ON POINT OF DAY
POP IX
LD B4
© LD G3IH
POINT_LOOP_SEN
LD  HL. SHOW_POINT_CUR
CALL PUTS
b D,C
CAIL PUTCH
LD  HL, SPACB3
CALL PUTS
LD  HL, TIMB_OLD_OPEN
CALL PUTS
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PUSH IX
SHOW_TIME_OPEN_SEN
w A(X)
CALL SRL A
ADD A, 30H
b D.A
CALL PUTCH *SEND H10
LD A (X)
AND OFH
ADD A, 3CH
LD DA
CALL PUTCH SEND H1
LD D, 3AH
CALL PUTCH SSEND :
NC X
D A(X)
CALL SRL A
ADD A, 30H
ID DA
CALL PUTCH JSEND M10
LD A (X)
AND OFH
ADD A, 30H
LD DA SEND M1
CALL PUTCH
LD  HL, SPACBS
CALL PUTS
SHOW_TIME_CLOSE_SEN
POP HL
Lp AH
ADD A 01H
LD HA
PUSH HL
N poP IY ;VALURE OF ADDRESS OFF BEACH POINT
LD  HL, TIMB_OLD_CLOSE
CALL PUTS
1D A (IY)
CALL SRL_A
ADD A, 30H.
LD DA
CALL PUTCH ISEND Hio
LD A (IY)
AND OFH
ADD A, 30H
LD D,A
CALL PUTCH iSEND H1
LB D, 3AH
CALL PUTCH JSEND :
INC IY
LD A (IY)
CALL SRL A
ADD A, 30H
LD D,A
CALL PUICH JSEND M10
LD  AY)
AND OFH
ADD A, 30H
[ ] D.A ;SEND M1
CALL PUTCH
CALL INC_LINSB

EDIT_NEW_T_OP_SEN

DEC KX

DEC IY

LD  HL, TIME_NEW_OPEN

CALL PUTS

CALL, GBTCH

D  AD ;KBY Hse OUT PROGRAM
CP 1BH

JP  Z, END_SETUP_SEN
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LD AD iPASS EACH POINT
cP oM
IR NZ.PASS_NEW_T_OP_SEN
LD  HL. SPACES
CALL PUTS
NC KX
NC KX
R EDIT_NBW_T.CL_SEN
PASS_NEW_T.OP_SEN

LD (XhA
NC X
LD D, 3aAH
CALL PUTCH
CALL GETCH
CALL PUTCH
b AD
CALL SLAA
b BA
CALL OBTCH
CALL PUTCH
to  AD
AND OFH
OR B
b (X)) A
NC IX
EDIT_NEW_T_CL_SEN
LD  HL, TIMBNEW_CLOSE  DIVISION OPEN AND CLOSE

CALL PUTS

CALL GETCH

LD AD

P 20H

R Z END_EDIT_OP_CL_SEN
CALL PUTCH

CALL SLAA

D RA

CALL GETCH

CALL PUTCH

D AD .
AND OFH

R B -
W aaA

LD D, 3AH

CALL PUTCH

INC IY

CALL GETCH-

CALL PUTCH

W AD

CALL SLA_A

LD RA

CALL GETCH

CALL PUTCH

LD A,D

AND OFH

oR B

D (). A

NC I¥

END_EDIT_OP_CL_SEN
CALL INC_LINE
CALL INC_LINE
INC TIY
INC ¥
INC C
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DEC B
[P NZ POINT_LOOP_SEN
CALL INC_LINE
HND_SETUP_SEN RET

DIRSCT_SENSOR_CONTROL:
LD  HL, MAS_ON_LINE

CALL PUTS -
LD  HL, NUMBER_ROOMS
CALL PUTS
CALL RX_2BIT_D_TO_H \STORAGB B’
CALL INC_LINE
LD  HL, SENSOR_POINT
CALL PUTS
CALL GBTCH
CALL PUTCH
INC D
LD AD
SUB  30B-7
b DA
" PUSH BC + SAVE DATA
PUSH HL
LD LE
D HoO
stA L
SLa L
sta L
SLA L
RL R ; SHIFT WITH CARRY
LD AD 3 GBT POSITION
DEC A ; DECREASE BY 1
ADD AL
LD LA
IR NC$+3
INC H
PUSR D&
LD DRSO0OH
ADD HL,DE
LD  A(HL)
PUSH HL
AND 000COO11B
LD  HL.STATUS_MAS
SLA A
SLA A
SLA A
SLA A
SLA A
ADD AL
LD LA
R NC3*3
INC H
CALL INC_LINB s MAKE LINBFEGD
CALL PUTS : SHOW STATUS

CALL INC_LINE

LD  BL.STATUS_ON_OFF '
CALL PUTS

CALL GRTCH

CALL PUTCH

poP HL

D  A(HL)

XOR D i SAME AS PREVIOUS
POP DE

JR  Z.DIRECT_RETURN

DEC D

LD AB

OUT  (OS0H), A

LD A.D

OUT  (OS1H). A
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LD A OEGFR
OUT  (0SZH), A .
Lo A, OFFH

OUT (OSZH), A
CALL DELAY_SENS

DIRECT_RSTURN POP HL
POP BC
RET

SHOW_MENU_CRT CALL INC_LINB
LD  HL, WELCOMB
CALL PUTS
LD  HL, MENU_PCP
CALL PUTS

RESET SENSOR SWITCH INITIAL
RES_SENS: PUSH AP

PUSE BC

PUSH DB

PUSH HL

CALL INC LINE
LD  HL, MAS_RES.1

CALL PUTS

LD  HL, $00CH-1
LD G332

LD D,0

RES_SENS.1 LD B.4
D &7

RES_SENS_Z INC HL

NC B
LD = A (HL)
SUB  31H

JR  NZ RES_SENS_3

LD AD

ouUT (0S0H), A
> AB

OUT (OS1H), A
LD A, OBFH
OUT (OBZH), A
LD A, CFFH

ouUT (082H), A
CALL DHLAY_SENS

W AD
OUT  (OBOH), A
W AB

OUT (0S1H), A
LD A, OSFH
ouT (032H), A
j &) A, OFFH

OuUT (082H), A
CALL DELAY_SENS

RBS_SENS_.3 DINZ RES_SENS_ 2

XOR A
PUSH DE

LD DR OCH
ADC HL.DR®
POP DB

WNC D

DEC C

RES_SENS_4 JR  NZ, RES_SENS_1
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CALL INC_LINE
LD  HL.MAS_RES_Z .

CALL PUTS
POP HL
POP DB
POP BC
POP AF
RET

MAS_RES_1 DB 'PLEASE WAIT ... CLEAR ALARM °,0
MAS_RES_2 DB 'OK!.0

RX_INT_N DI

EX AFAF
PUSH KX
PUSH IY

LD X, MASS_HALT

CALL WRLINE
POP IY

por X

EX  AFAF
BXX

: 14

RETN

MASS_HALT DB 'HALT SYSTEM YOU SHOULD BE RESET PROGRAM'.0
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MOTOROLA "

X SEMICONDUCTOR —rOTOROLA SC (TELECOM)

TECHNICAL DATA

Encoder and Decoder Pairs
CMOS

These devices are designed to be used as encoder/decoder pairs in remote
control applications.

The MC145026 encodes nine lines of information and serially sends this
information upon receipt of a transmit enable {TE) signal. The nine lines may be
encoded with trinary data (low, high, or open) or binary data (low or high). The
words are transmitted twice per encoding sequence o increase security.

The MC145027 decoder receives the serial stream and interprets live of the
trinary digits as an address code. Thus, 243 addresses are possible. if binary
data is used at the encoder, 32 addresses are possible. The remalning serial
information is interpreted as four bits of binary data. The valid transmission (VT)
output goes high on the MC145027 when two conditions are met. First, two
addresses must be consecutively received (in one encoding sequence) which both
match the local address. Second, the 4 bits of data must match the last valld data
received. The active VT indicates that the information at the Data output pins has
been updated. . \Y

The MC145028 decoder treats all nine trinary digits as an address which allows
19,683 codes. If binary data is encoded, 512 codes ara possible. The VT output
goes high on the MC145028 when two addresses are consecutively raceived (in
one encoding sequence) which both match the local address.
¢ Operating Temperature Range: —40 to + 85°C
¢ Very-Low Standby Current for the Encoder: 300 nA Maximum @ 25°C
» Interfaces with RF, Ultrasonic, or Infrared Modulators and Demodulators
¢ RC Osciliator, No Crystal Required
+ High External Component Tolerance; Can Use £5% Components
¢ internal Power-On Reset Forces All Decoder Qutputs Low
* For Infrared Applications, See Applications Notes AN1016 and AN1126
¢ Operating Voltage Range: MC145026 =2.510 18 V™

MC145027, MC145028 = 4.5t0 18 V
¢ Low-Voltage Versions Available:
§C41343 = 2.8 to 10 V Version of the MC145027
SC41344 = 2.8 to 10 V Version of the MC145028

PIN ASSIGNMENTS

MC145026

MC145027

MC145028
SC41343
S§C41344

MC145026P
MC1450260

MC145027P, SC41343P
MC145027DW,  SC413430W

MC145028P, SC41344P
MC145028DW,  SC41344DW

PLASTIC DIP

D SUFFIX

ORDERING INFORMATION

P SUFFIX

CASE 648

S0OG
CASE 7518

DW SUFFIX
S0G
CASE 751G

Plastic DIP
SOG

Plastic DIP
SOG

Plastic DIP
S0G

MC145026 MC145027/5C41343 MC145020/5C41344
ENCODER DECODERS DECODERS
AtQie 180 Vg Aatd1e 160 Vop Al{te 160Vpp
A2 (2 151 Ogyt a2 150 06 a2(2 150 AS
LK 14-TE A3 (3 14 07 A3 Q3 140 A7
M4 1311 Rye Ad ¢ 130 08 As (4 1301 A8
AS (s 121 C1¢ A5 (S 120 09 A5 {5 1201 A9
AG/D (|6 110 Rg A1 s Hpvr Ry 06 1gvr
AmD7 (7 1003 A9/D9 g7 10 J Ry/Co cy {7 10 ) Ro/Cy
vss (e 9] A/D8 Vss (8 9{) On vss 8 90 Dy

* All MC145026 devices manufactured after date code 9314 or 314 are guaranteed over this wider voltage range. All pravious designs using the
low-voltage SC41342 should convert to the MC145026, which 1s a drap-in replacement. The SC41342 part number will be discontinued.

-

MOTOROLA COMMUNICATIONS DEVICE DATA

MC145026.MC145027.-MC145028.SC41343.SC41344

2-461

ted From CAPS XPerl Version 1.2 This Malerial Copyrighted By Ils Respective Manufacturer.
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Figure 1. MC145026 Encoder Block Dlagram
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Figure 2. MC145027 Decoder Block Diagram
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CONTROL "
LOGIC

SEQUENCER CIRCUIT
9 8 7 6 S 4 3 2 1

1
At %— 9-8IT
22 %S_" SHIFT
ad gg REGISTER
Al »odl
as 5 b2l g DATA 9

s 2 <] EXTRACTOR Din
A8

Cq C2
JYRL ngh > ‘E}—’LW\JS 10 }1 Yoo=PN 16
Ry SS=

a2 gg = R
9 12

Figure 3. MC145028 Decoder Block Diagram

MAXIMUM RATINGS* (Voltage Referenced to Vss) \

This davice contains protection circultry to
Symbol P tor Val Unlt
ymoe - sramere 48 guard against damage dus 1o high static volt-
Vpp | OC Supply Voitage (except SC41343, SC41344) ~05t0+18 v ages or electric fislds. Howaver, precautions
D Vi 4 . SCA1 ~0. 1 v must be taken to avoid applications of any volt-
Voo C Supply Volage (881383 e TRERORY) P-5 Py age higher than maximum rated voitages 10
Vin DC Input Vottage -0510Vpp+05| V this high-impedancs circuit. For proper opera-
7 fion, Vin and Vgt shouid be constrained to the
Vout DC Output Voltage . 0.51oVpp+05) V range Vss < (Vin of Vou)  VDOD.
n DC Input Currant, per Pin +10 mA
lout DC Output Current, per fin +10 mA
Pp Powaer Dissipation, per Package 500 mw
Tstg Storage Temperature -6510 +150 °C
TL Lead Temperature, 1 mm from Case for 260 °C
10 Saconds

* Maximum Ratings are those values beyond which damage to the device may occur. Func-
tional operation should bs restricted to the limits in the Elactrical Characteristics tables or Pin

Dascriptions section.
MOTOROLA COMMUNICATIONS DEVICE DATA MC145026.-MC145027.MC145028.SC41343.5C41344
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MOTOROLA SC (TELECOM)
ELECTRICAL CHARACTERISTICS — MC145026*, MC145027, and MC145028 (Vottage Referenced to Vgg)

! Guaranteed Limit
i -40°C 25°C’ +85°C’ Unit
Vpo
Symbol Characteristic v Min Max Min Max Min Max
VoL Low-Lavel Output Voltage (Vin=Vppor0) | 5.0 - 0.05 -— 0.05 - 0.05 v
10 —_ 0.05 - 0.05 - 0.05
15 - 0.0 - 0.05 —_ 0.05
VoH High-Lavel Output Voltage Mn=00rVpp) 5.0 495 — 4.95 — 4.95 - A
10 9.895 - 9.95 — 9.95 -—
15 14.85 —_ 14.95 — 14,95 —_
ViL Low-Leval Input Voltage v
(Vout=4.50r0.5V) 5.0 - 1.5 — 1.5 -— 1.5
(Vout=9.00r 1.0V) 10 — 3.0 — 3.0 —_ 3.0
. (MNout=1350r15V) | 15 - 4.0 —_ 4.0 - 4.0
ViK High-Level Input Voltage v
(Vout=050r45V) | 5.0 35 - 35 —_ 35
(Vout=1.00r9.0V) 10 7.0 - 7.0 - 7.0 -
(Vout=1.50r13.5V) 15 1 —_ 1 _— 11
IoH High-Leval Output Current mA
(Vour=2.5V) 5.0 -25 - -2.1 — -1.7 —
Vot = 4.6 V) 5.0 ~052 | — [=-044 — ~0.36 | —
(Vout=95V) | 10 -13 | — | =11 - | =08 | —
Vout = 13.5 V) 15 -36 — | =30 — -24 —_
oL Low-Level Qutput Cument mA
(Vout = 0.4 V) 5.0 0.52 — 0.44 — 0.36 —
(Vout=05V) 1 10 1.3 — 1.1 — 0.9 -
Vout=1.5V) | 15 36 - 3.0 - 24 -
lin Input Current — TE 5.0 —_ — 3.0 1 — - pA
(MC 145028, Pull-up Davice) 10 — —_ 16 60 — -
15 - — 35 120 —_ —
n Input Current 15 - +0.3 - +03 - +1.0 KA
Rg (MC145026), Dy (MC145027, MC145028)
lin Input Current pA
Al1-AS5, A6/D6-AS/D9 (MC145026), 5.0 — — - %110 - -
A1-AS5 (MC145027), 10 2 — — +500 — -
A1-A9 (MC145028) A 15 —_ —_ .- +1000 —_ —_
Cin Input Capacitance (Vi = 0) - — — — 7.5 — —_ pF
Ibo Quiescent Curent — MC145026 5.0 — — - 0.1 — — pA
10 — - —_ 0.2 _— -_
15 — - -~ 1 03 — -
oo Quiescent Current — MC145027, MC145028 5.0 = - = 50 - — | A
10 — - —_ 100 - -
15 — B = — 150 — —
lad Dynamic Supply Currant — MC145026 (f; = 20 kHz) 50 | "— - - 200 o —_ HA
10~ —_ — - 400 — -
) 15 — — - 600 - -
lad Dynamic Supply Current — MC145027, MC145028 5.0 —_ — - 400 _— — pA
(ic = 20 kHz} 10 - - _ 800 — —
15 - _ - 1200 —_
*Algo see next Electrical Characteristics table for 2.5 V specifications.
-
IC145026:MC145027.MC145028.SC41343.SC41344 MOTOROLA COMMUNICATIONS DEVICE DATA
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MOTOROLA SC (TELECOM)

ELECTRICAL CHARACTERISTICS — MC145026 (Voitage Refsrenced to Vgs)

Guaranteed Limit
: Voo -40°C 25°C +85°C | Unit
Symbol Characteristic v Min | Max | Min | Max | Min | Max
VoL Low-Level Output Voltage (Vin = 0V or Vpp) 25 — 0.05 — 0.05 — 0.05 v
VOH High-Level Output Voltage (Vin=0V or Vpp) 2.5 2.45 - 2.45 — 2.45 — v
viL Low-Level Input Voltage (Vout=05Vor20v) | 25 — 0.3 —_ 03 - 0.3 v
ViH High-Levetl Input Voltage (Vout=0.5Vor2.0V) 25 22 - 2.2 — 22 — v
10K High-Level Output Current (Vout=1.25V) 25 0.28 — 0.25 -_ 0.2 — mA
lot Low-Lavel Output Current (Vout=0.4V) 25 0.22 —_ 0.2 — 0.18 - mA
lin Input Curent (TE — Pull-Up Devics) 25 - — 0.09 18 —_ - HA
lin Input Current (A1-AS, A6/D6-A9/09) 25 — —_ -— +25 —_ — A
[[a]s] Quisscent Current 2.5 - — — 0.05 — - pA
ldd Dynamic Suppty Current (f = 20 kHz) 2.5 —_ — — 40 - — nA

ELECTRICAL CHARACTERISTICS — SC41343 and SC41344 (Voltage Referenced to Vgg)

Guarantsed Limit .
- d° ° e, * -
/Y S ~ VYoo 40°C 25°C +85°C Unit
Symbol Characteristic =~ '~ - R V - " Min Max {. Min Max Min Max
vor Low-Leval Output Voltage (Vin=0VorVpp) | 28 || — (o005 | — | o00s | — | 005 v
5.0 - 0.05 _— 0.05 X 0.05
10 -_— 0.08 -— 0.05 —_ 0.05
VoH High-Levat Output Voltage {(Vin=0VorVgp) 2.8 275 — 2.75 — | 275 —— v
5.0 4.95 — 495 - 4.95 —
. 10 9.95 — 9.95 —_ 9.95 -
ViL Low-Level input Voltage v
(Vout=23Vor0.5v) | 28 — | 084 — | o088 | ~ | o84
(Vout=4.5Vora5v) | 50 - 1.5 — 1.5 — 1.5
(Vout=9.0 Vor 1.0 V) 10 — 3.0 - 3.0 — 3.0
Vid High-Level Input Voltage \
(Vout=0.5Vor23V) 2.8 1.96 —_ 1.96 — 1.96 -
(Vout=05VordsV) 5.0 35 —_ 3.5 —_ 3.5 -
{(Vout = 1.0 V or 8.0 V) 10 7.0 — 7.0 - 70 -
10H High-Level Output Current mA
Vot = 1.4 V) 2.8 ~0.73 —_ -0.7 -— -0.55 —_
(Vout=48V) | 80 |-089| — | -05| — |-041| —
{Vout = 9.0 V} 10 -13 — -1.1 — -0.9 — N
oL Low-Level Quiput Current mA
(Vout = 0.4 V) 2.8 0.35 —_ 0.3 _ 0.24 —
(Vout=0.5V) 5.0 0.8 — Q.6 -— 0.4 —_
(Vout = 1.0V} 10 3.5 — 2.9 o 23 —
lin Input Current — Djn 10 - +0.3 —_ =0.3 —_ +1.0 HA
lin input Current 28 — - — +30 —_ — HA
A1-AS5 (SC41343) 5.0 - — — +140 — o
A1-A9 (SC41344) 10 — — — +600 — —
Cn Input Capacitance (Vi = 0) — — — — 7.5 - — pF
Ipp Quiascent Current 2.8 - —_ — 60 — —_ HA
5.0 — — —_ 75 — -
10 — — — 150 —_ _
dd Dynamic Supply Current (i = 20 kHz) 2.8 - —_ 300 — —_ HA
5.0 —_ —_ —_ S00 —_ —
10 — — — 1000 — ——
MOTOROLA COMMUNICATIONS DEVICE DATA MC145026-MC145027-MC145028.SC41343.5C41344
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MOTOROLA SC (TELECOM)

SWITCHING CHARACTERISTICS — MC145026°, MC145027, and MC145028 (C_ = 50 pF, Tp = 25°C)

Guaranteed Limit
Symbol Characteristic Figure # Voo Min Max Unit
tTLH, tTHL | Output Transition Time 4.8 5.0 —_ 200 ns
’ 10 —_— 100
. 15 - 80
t Din Rise Time — Dacoders 5 5.0 -— 15 us
10 —_ 15
15 — 15
ty Din, Fall Time — Decoders 5 5.0 — 15 us
10 —_ 5.0
15 —_ 4.0
fomc Encoder Clock Frequency 8 5.0 0.001 2.0 MHz
10 0.001 5.0
15 0.001 10
f Decoder Frequency — Referenced to Encoder Clock 12 5.0 1.0 240 kHz
10 1.0 410
15 1.0 450
tw TE Puiss Width — Encoders 7 5.0 85 - ns
10 30 —
15 20 —
*Also sse next Switching Characteristics table for 2.5 V specifications.
SWITCHING CHARACTERISTICS — MC145026 (C|_ = 50 pF, Tp = 25°C)
Guaranteed Limit
Symbol Charactesistic Figure # Vop Min Max Unit
TLH: TTHL Output Transition Time 4,8 2.5 —_ 450 ns
fosc Encoder Clock Frequency 6 2.5 1.0 250 kHz
ty TE Pulse Width 25 1.5 . — us

SWITCHING CHARACTERISTICS — $C41343 and SC41344 (C_ = 50 pF, Tp = 25°C)

Guaranteed Limit .
Figure # Voo Min Max Unit

Symbol Characteristic
M. tTHL Output Transition Time 4,8 2.8 — 320 ns
5.0 — 200
10 —_ 100 N
1 Din Rise Time 5 2.8 - 15 us
5.0 — 15
10 — 15
i Djn Falt Time 5 2.8 — 15 us
- 5.0 —_ 15
10 _ 5.0
f Decodar Fraquency — Referenced 10 Encoder Clock 12 2.8 1.0 100 kHz
5.0 i.0 240
10 1.0 410

e N

MC145026-MC145027.-MC145028.5C41343.5C41344
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OPERATING CHARACTERISTICS

MC145026

The encoder serially transmils trinary data as defined by
the state of the A1-AS and A6/D6-AS/D9 input pins. These
pins may be in either of three stales (low, high, or open)
allowing 19,683 possible codes. The transmit sequence is
initiated by a low level on the TE input pin. Upon power up,
the MC145026 can continuously transmit as long as TE
remains low (also, the device can transmit two-word
sequences by pulsing TE low). However, no MC145026
application should be designed to rely upon the first data word
transmitted immediately after power up because this word
may be invalid. Between the two data words, no signal is sent
for three data periods (see Figure 10).

Each transmitted trinary digit is encoded into pulses (see
Figure 11). Alogic O (low)} is encoded as two consecutive short
pulses, a logic 1 (high) as two consecutive long pulses, and
an open (high impedancs) as a long pulse followed by a short
pulse. The input state is determined by using a weak “output”
device to try to force each input high then low. !f only a high
state results from the two tests, the input is assumed o be
hardwired to Vpp. If only a low state is obtained, the input is
assumed to be hardwired to Vgg. It both a high and a low can
be forced at an input, an open is assumed and is encoded
as such. The *high” and “low” levels are 70% and 30% of the
supply voltage as shown in the Electrical Characteristics
Table. The weak “output” device sinks/sources up to 110 pA
at a 5-V supply level, 500 pA at 10V, and 1 mA at 15 V.

The TE input has an internal pull-up device so that a simple
switch may be used to farce the input low. While TE is high,
the encoder is completely disabled, the oscillator is inhibited,
and the current drain is reduced to quiescent current, When
TE is brought low, the oscillator is started and the transmit
sequence begins. The inputs are then sequentially selected,
and determinations are made as to the input logic states. This
information is serially transmitted via the Doyt pin.

MC145027

This decoder recelves the serial data from the encoder and
outputs the data, if it is valid. The transmitted data, consisting
of two identical words, is examined bit by bit during reception.
The first five trinary digits are assumed to be the address, If
the received address matches the local address, the next four
(data) bits are internally stored, but are not transferred to the
output data latch. As the second encoded word is received,
the address must again match. If a match occurs, the new
data bits are checked against the previously stored data bits.
If the two nibbles of data (four bits each) match, the data is
transferred to the output data latch by VT and remains until
new data replaces it. At the same time, the VT output pin is
brought high and remains high until an error is received or
until no input signa! is received for four data periods (see
Figure 10).

Although the address Information may be encoded in trinary,
the data information must be either a 1 or 0. A trinary (open)
data line Is decoded as a logic 1.

e

MOTOROLA COMMUNICATIONS DEVICE DATA
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OLMC Configuration Details (continued)

As mentioned in the Functional Description, the OLMC is
responsible for selecting input and/or output paths, regis-
tered vs. combinatorial autputs, active-high or low polarity,
and common vs. locally-controlled TRI-STATE control. Ad-
ditionally, the OLMCs select between alternate logic array
input paths to maintain JEDEC cell-map compatibility with
either “small-PAL™ or “medium-PAL" logic arrays.

The various configurations of the OLMCs are controlled by a
set of programmable “architecture” cells, separate from the
logic-defining array cells. Each GAL device contains two
“global" architecture cells, "SYN'" and “ACQ", which affect
all OLMCs. Each of the device's eight OLMCs also contains
two “local” cells, “AC1" and *XOR". The OLMC Logic Dia-
gram in Figure 4 shows how the architecture cells select the
different paths through the OLMC.

The SYN bit controls whether a device will have any regis-
tered outputs (SYN = 0) or will be purely combinatorial
(SYN=1). The SYN bit determines whather device pins* 1
and 11 are used as the clock and global TRI-STATE control

OLMC Logic Diagram

s &3

A

s

inputs (SYN=0) or whether they are ordinary inputs
(SYN=1). The ACO bit selects between the “Small-PAL"
mode and the “Medium/Registered-PAL" modes. The func-
tion of the AC1 bits depend on the state of the ACO bit. In
“Small-PAL" mode (ACO=0), the AC1 bit in each OLMC
determines whether the associated device pin is an output
(AC1=0) or an input (AC1=1). In “Registered-PAL" mode
(ACO=1), the AC1 bit determines whether each OLMC is
registered (AC1=0) or combinatorial (AC1 = 1). In "“"Medi-
um-PAL" mode {ACO=1), the AC1 bits in all OLMCs must
be set to 1 (combinatorial). All of the valid architecture bit
configurations are shown in the OLMC Architecture table
(Table ).

independent of SYN, ACO and the AC1 bits, the XOR bit in
@ach OLMC salects between active-low (XOR =Q) or active-
high (XOR = 1) output polarity.

*Applies to both 20-pin DIP and 20-lead PLCC packages for GAL16V8QS.

From Adjacent OLMC/PIN
i)

¢ oLNC
1
1
1
]
|
PTDgpec t J
e Tl ACO<ACH,
1
I
1 . &
PTDBrn! 1 ACO'ACIn
P10,z 1 5
s, [T > A
ARRA
PT0gn44 L 1 _FJD 7 y J
PT0gpqs : e XOR, -—4> a —
PTDSMS 1
Pro,n,,:j :
1 lﬁ‘
:'r- 1 ox
] 11 *
: ACO if pin® 13- 18
g SYNifpin® 12 0r 19
: ACt,
- ———— o Oh OGN TE R P TR G UL GD D G B TR WP OB G VB W W - ean s e an e e W wm
s

L o}——3

To Adjacent OLMC TL/L/11916-5

* Applies ta 20-pin DIP, 20-pin SOIC and 20-lead PLCC packages for GAL16VBQS.
FIGURE 4
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TABLE 1. OLMC Architecture Configuration

TO INTERNAL
CIRCUITRY

TL/L/11916-6

“Small PAL" Mode . “Registered PAL"Mode “Medium PAL" Mode
Pin Number
Function Function Function
1 INPUT INPUT CLOCK CLOCK INPUT
19°** 170 INPUT REGISTER 110 TRI.STATE"*
18%** 1/0 INPUT REGISTER 170 1/0
17°** 110 INPUT REGISTER 110 7o
16°°° QUTPUT® NC REGISTER 170 170
150 QUTPUT® NC REGISTER V{6 /0
14°°* 170 INPUT REGISTER 170 170
13%° 170 INPUT REGISTER 170 170
124 170 INPUT REGISTER 170 TRI-STATE"*
1 INPUT INPUT G G INPUT
Architacture ACip =0 AC1, =1 ACl, =0 AC1, =1 AC1, = 1
Bits SYN = 1,ACO = 0 SYN = 0,AC0 = 0 SYN = 1,ACO =0 °
Configuration
N out.puts e At least one outputis All 1/0 pins are
combinatorial and always , o ny .
Ee registered combinatorial

Note: Pin numbers above apply to 20-pin DIP, 20-pin SOIC and 20-tead PLCC packagas for GAL16VS.

1 Active combinatorial output
** TRI-STATE combinatorial output
**% AC1, applies to these 1/0 pins only

d From CAPS XPert Version 1.2
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PAL Replacement Configurations

BEARARERRA

GND

70 e

(73] ——>
18] ~——>
caLigvaos [ ——>
[16] ———>
TS| ——>
[T ——>
73] ~—~——>
7] —>
71 ——>

TL/L/11918-22

EMULATED
PAL PRODUCTS

TABLE Il. OLMC Architecture Contiguration

o “Medium-PAL"
“Smal PAL" Mode “Registered-PAL"” Mode Mode
INPUT | INPUT | INPUT | INPUT | CLOCK | CLOCK | cLOCK INPUT

OUTPUT*| INPUT | INPUT | INPUT |REGISTER Vo 70 TRI-STATE®*
OuTPUT*|OUTPUT*| INPUT | INPUT |REGISTER|REGISTER 1]e] 7o
OUTPUT* |OUTPUT*|OUTPUT®| INPUT |REGISTER|REGISTER|REGISTER 1]e]
QUTPUT* | OUTPUT* | OUTPUT* { OUTPUT* | REGISTER| REGISTER | REGISTER 170
OUTPUT* | OUTPUT* | OUTPUT* | OUTPUT* | REGISTER | REGISTER| REGISTER 170
OUTPUT* | OUTPUT*|OUTPUT*| INPUT |REGISTER|REGISTER|REGISTER 10
OUTPUT*{OUTPUT*| INPUT | INPUT |REGISTER|REGISTER 1o 7o

OUTPUT*{ INPUT | INPUT | INPUT |REGISTER 170 Vle] TRI-STATE**
WPUT | INPUT | INPUT | INPUT G (] G INPUT
10L8 12L6 14L4 1612 16R8 16R6 16R4 16L8
1048 12H6 14H4 16H2 16RP8 16RP6 16RP4 16H8
10P8 12P§ 14P4 16P2 16P8

* Active combinatonal output.
**TRI-STATE comtinatorial output.

CAPS XPerl Version 1.2
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16V8QS Logic Diagram

{———-om PIN NUMBERS INPUT LINE  DIP PIN
[—— PRODUCT LINE FIRST CELL NUMBERS NUMBERS  NUMBERS Vee
1—+:> 4:.20
02 46 8101214 1618 2022 2426 2830 ¢
VU3 1SITIOPT I3ISP7|19[ 2232527 [293 1 =~
00— o OLMC
64—2= © XOR=2048
128—~=5 e AC1=2120 19
1927 PTD=2128
2 » 1T -2135
256 m
288 S OLMC
3205~ o XOR=2049
PP 2 AC1=2121 [ 18
448 480 o P1D=2136 ‘.
1 -2143
3
e =
544 OLNC
576553 XOR=2050
;“G 572 AC1=2122 [ 17
04535  PTO=2144
‘E;1 - -215¢
4
768 L
. _800 oLMC
83220 XOR=2051
g:g 533 o AC1=2123 [ 16
392 3 PTD=2152 [+
5 ifi} P -2159
1024 o oLMC
1056
1088557 XOR=2052
:;?:3134 AC1=2124 [ 15
1248 PTD=2160 [+
1 -2167
6
280 s <
1 e OLMC
1312 3
1344325 = XOR=2053
1408775 —S AC1=2125 14
LTIy 2 PTO=2168 [+
7 5\'} P -2175
L3
153675¢g = OLMC
160075 XOR=2054
133:,595 AC1=2126 13
172835¢3 PTD=2176 |+
8 T -3 1
L)
1792777 e QLMC
1856522 § XOR=2055
:g;fTssz AC1=2127 [ 12
2016 3 PTD=2184 [*
q b_g:}__? -2191 ¢
olzl 416l alrol 12114l 1818l 20{22 24l26| 28130 é%i
10 13 5 7 9 11 1315 1719 2123 2527 29 31 11
USER ELECTRONIC SIGNATURE WORD:
2056 2064 2072 2080 2088 2096 2104 2112 2119

] 1
I BYTE 0 IIBYTE 1 ILBYTE 2 1larr£ 3 [lBYTE 4 llBYTE 5 [ BYTE GAIIBYTE ; ]

Ff K
MSB LS8 MSB LS8

SYN=2192

ACO=2193

TL/L/11816-14
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Typical Performance Characteristics

tpp vs Temperature

tsy vs Temparature
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Ordering Informationf

Commercial Devices

tpp (ns) tsy (ns) t;;LK (ns) lcc (MmA) Qs Part Number Package
10 5 7.5 115 Y GAL16VBQS-10LNC pOIP
10 5 7.5 115 Y GAL16VBQS-10LVC PLCC
10 5 7.5 115 Y GAL16VBQS-10LMC SOIC
15 7 9 90 Y GAL16V8QS-15LNC PDIP
15 7 9 30 Y GAL16VBQS-15LVC PLCC
15 7 9 90 Y GAL16V8QS-15LMC SOIC
Industriai Devices
tpp (ns) tsy (ns) tcrk (ns) Icc {mA) Qs Part Number Package:
_ 10 5 7.5 130 Y GAL16V8QS-10LNI PDIP
10 5 75 130 Y GAL16v8QS-10LVI PLCC
10 5 7.5 130 Y GAL16V8QS-10LMt Soic
- 18. 7 9 130- Y GAL16V8QS-15ENL POIP
=+ 315 7 9 130 Y GAL16v8QS-15LVI PLCC. " K
15 7 9 130 Y GAL16V8QS-15LMI soc ¢
Military: Devices .

Contact your tocal National Semiconductor sales represantative for availability of military grade GAL16V8QS devices.

1Quiet Series devices (GAL16VBQS) recommended for new designs. Reler 10 1993 Programmable Logic Dévices Databook and Design Guide (Lit# 400081) ter
quarter power GAL16VSBA specifications.
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Physical Dimensions inches (millimeters)
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Semiconductor

GAL16V8QS-10L, -15L
20-Pin 0.8. EECMOS PLDs

101-SDBASLTIVD

General Description Features
The EECMOS GAL16V8QS devices are fabricated using @ High performance 0.8 u EECMOS technology r.
[National's CSB0BEV 0.8y Electrically Erasable CMOS pro- — 10 ns maximum propagation delay b
cess. This advanced process makes National's — 5 ns selup time delay or
GAL16VBQS extremely fast, allowing controfled output — 7.5 ns clock to registered output delay r-
edge rates which dramatically reduce noise. Low noise is —fmax = 80 MHz N
actually- specified and guaranteed with National's —Reduced ground bounce- - - gw
GAL16VBQS Quiet Series™ devices. — 2000V ESD protection el
National's fast programming algorithm allows the M- Reduced power 5.
GAL16V8QS to be programmed significantly faster than — lgc max = 80 mA @ 25 MHz ) c: :
similar devices using industry standard programmers. Fast B Electrically erasable cell technology gl
‘programming reduces the cost of programming by greatly — 100% tested at manufacture ¢ gl
increasing programming throughput. National guarantees a  m Fast programming algorithm =
minimum of 100 erase/write cycles. -— Reduces programming cost, increases throughput 11
Unique test circuitry and reprogrammable cells aliow com- 8 Emulates popular PAL® devices m
plete AC, DC."cell, and functionality testing during manufac-  ® Fully supported by National’'s OPAL™ and OPAL jr 9
ture. Therefore, National guarantees 100% field programm- software as well as 3rd-party PLD development g
ability and functionality of GAL® devices. In addition, a se- software o
curity circuit is built-in, providing proprietary designs with & Commercial and industrial grades 0753
copy protaction. )
.
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Ordering Information Block Diagram 8
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TRI-STATE® is a registered trad of Natk Semi G .

OPAL™ and Quiet Series '™ are ot Nationsl Semiconductor Corporaton.

GAL® is a reQisiered trademark of Lathce Semiconductor.

PAL® is 2 registerad wademark of and ussd under kcanse trom Advanced Micro Davices, Inc.

©1993 National Sericonductar Corporanon L1916 ’ RRD-B20M113/Prmted in U. S, A,
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GAL16V8QS Block Diagram/DIP and §0IC Connections
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