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ABSTRACT

Stereo hi-fi controller project is an applied project in Stereo hi-fi playing for extreamly
convenience and faster. Saying that Stereo hi-fi generally consist of tape-player, cd, tuner, disk
player, etc. These players will be connected in to the pre-amplifier. Normaily, we have to make
selection of pre-amplifier when we want to play any stereo. Consequently, we select hi-fi
controller in order to be the selection of automatic player when it received the signal from the

player without any switch selection.



m

nanssulsene

A 4 o/ [ o y o a
dmithweugauftouynau Amiuayulunshlssameh i lessoutiannseduiiv
P 4
WiAded uozvoveumayiuensd w. 39y quiani dusdugs Tumslidduus

o_a 4 o H (-] o
uneisuudly Foih i lnssniluduaTenuinguseaed



CRRAI:]

A& ¥
1383 BN
(3 1]

unfateMu1 Ing I

UNAALOMMIDINGYM i

fAnssutlszan m
MY v
Unin

anuthsnuasanudwyvenSyaniinug
X o
-tifareduvy
A L7 3 ;I

unil1 nanmsuazMInaa Iy 1-15
HanmsveImAnYiveia
-HdnmsvaamnInlesa
~gortIsNI¥ 93

r 1

-AanMIvesa s imasuinsa

uniiz enziduaifsivueianIugy CP-Z80 V1 16-23
-ﬁagn‘m BOARD CP-Z80V1

(7 .}
-msnani@auldsunsa
‘ﬂ' =4 “' s v o oA .

UNN3 SeBEAnE AU IMIAAING IaUs8LBa-3-A (LCD monitor) 24-44
-lszianeaquasssien-y-n
-1381am 51§15l ET-BOARD
-gazBIAYeINTI HD44780
~autlsznouvealtlsunsy

uni4 IEmsl¥anuenmsfSundaldan 45-55

3/ o & o
“eanlataz A undTatnIsInINEn1s I
-MsAemadgal
A

-mstilanses

-N15129N¥8Y AC 220V



1903

-nstdenvesdganamuudalui@
-MstiaenYeIR gy MANUAL
-msFunsalyan
units unapl gassaunzuamamndly
MANWIN
-MANUIN A TIEBzIBEANNE AT
-manvan ¥ Tdsunsuaiugu LCD
-7ANUINA DATA SHEET

s A =3
#8999

56-57



UNIN

A o v A $ & J L4
esnneanuazadnlumsieumsoudesls-1d NusninTeudusendludy q Tae
o <~ A 1 [ Q) A o e A J c’: -é o/ o W
wimsidennieudulassalufd delidyaaufoveunioududoniu q Fedaduimdy
audidgiSoedull werlimsiuundnnsinia Back ground) titehiliidosauniname
‘ v o/ 4 \d
1 dieliiidyanauiuivsuniouauds
A & c'l ‘ L o L)
weannnIeudodle- I Taialy suonudazdueeneindu 19w
A T d' 1 S A a A U ) 9 -§ J v
wIeaaumy, ATeuaudd, 1nTeeing uasmTeoudunruidee Hudu FaATDAAUIRG
' o s ' . a = o 1 ]
anq sedeninmiSuuaaudes Tasnisdediiy 15-ueutlsiess udezifiuinis-ueud
=) Q‘l -y 3 H { X J A Q 1 1 :
15 1ieesalyl exliadindimelfdennszidunoududounieala midmscduudazases
. E 4
AoaumihmsiSunlaowes dnfusehmsdsulyTasmsills-ueuil3iviess aunso
[T 4' 1 ’ A. S A 1 o’:’ 9
seiudygnandowesuniouaudod q drelidyanaudsnmmieuauin g Tasmsly
A é 3 =) 4. T A ‘! L =t g’a’ o o o [
winsnrugule- FuhmsdeninSeuaudela 9 Wemisuaudoaniudmdninimey lag
dalufd  uasluvazh hiimsdunsevdudonsi msiafanunassy Sy
y = 3 14 $ A v
UUAANTINGA (Back ground) 1B fs-uouilsiviess Iueasi hifimsiduveunSeudu

E 4
@oalaq aunsognmndnnts ldvingildehil

PRE-AMPLIFIER

T A R P T Y e T

mﬂnanmsmﬂanﬁ’fwﬁum:u15ﬂmvm'11]1]5-"Qnm'lﬁwa'lmﬂﬁﬂsﬂwumu




‘3 o ] [ ° o o d Y a
du  megurumstinnlFlunuldsenduiusamiaassnduds, Tse wewa, 139
usunazeedfladneg Wudu
d’ a/s

omweduvi

-UNAN1 HANNITHINUYBII9T

-un2 deyatass1eazioeayee CP-Z80V1

P P o a
-UnA3 51082109AYDI9D L1DA-F-A

anid M3 lFaunazmsdsunaaldau



~
Un1
wanmMsazMINaIUNna i

¥
HANMSNNIUTINYA
nananana lihessensadaoulundnmslundnmsivg 9 18 szveefue
. i A' <y A (-3 o G'l
dafisinAudnndie Wimsieuves Inssnuauysel siandnmnialihlsgneuliidaenin
Main board 1a¢ Expansion TunisinamsSeesiidauniuavie Tulasasulnsawes e uea-
s = o <A a o o o
¥-8 (LCD) masulasnntevess luanoulnsa szofunemuanuduRuivedses aanan
as I luudenlessunty  daunaaawadiu 7-d@aau uan i dissdfulganld
2 { '
W0uea-3-8 Feansadearmmneiuaamaldidilng -@aal felumsuaamadl 2
i d b 4 1 4
dau Ao 1 dauvedInTesh (Priority) uDL 2 1079%A (Output) 4 2 daufiesuarmaiiude
L d
aAMuAall
= A ==
1. VIDEO wuede nFeuauinle
& ' a
2. DISC  wnude wTsuauesan
A " a
3. TUNE "ot inseuduing
P A v A A o ' @ &
4. AUX  wvineds inTeuaudu q minndednsesd
<1 o W W A 3 9 [ Y
asuaainaszSadnuiu liluazezauliGos q  udasdennussvietulssina 1
a a A4 & ot ' . v a
d diedlawmTesaeuusn siimsuaasdoniiuii Hi-fi Controller Ao lausgidonnuen
¥ Nde
I 4
1. du'nlesd (priority) sziflumarhauvesneslnedaludd  lumsidenyes
U 1 4 4 -
Fygraiifidyena eninafldeiliidnessmuivesa (main board)
2. davening (oupu) wdiumshulasmsidendesdygadiofidu Taouen
v
a a . | o . >
saszaninledR (priority) Taseninahild ihlidedhdy 15-uendl Tasaselanfi-uoui
o 4 o i v o4 o o f
widhnS-uenildnnTesmnf5-uenilile myaveswuveiadeny ewihdygaiiluls
14 t o 1 1 a, yo [} I4 o
undu q 18 ehdunlusaei nleTahaudiuveueninasinudie  Swaunsada
A \J 03 A L. 4 L o 1
wsouduidoaaz i 2 wfemdouduld madonvesdyanaudnueniyase1ds Tua-
noulnsa
o ] Ad" 9 @ o [y - A L] o A o [
msiemduinlesad 1dnsdedvunnudiny fRediesesdyanaiidyaamniou

[} o/ ° A a A ' A A o o ] ]
seadggaseien WelimsdamToaudwudss wiesdu q muiudee luauwnsarusenly



[

H d 1 1 1o st o . ar y s o °
fieniyald sund Jesdgygraiihemes lilidygrauesvedalinaiidiidyanufesii
nu
[} o) ¢ & o 3
dutaanallszneudae 99 usa-3-a wax luTasasu Insames Fnsnituveas 2
i 4 »
[ o o o o
diisziave ludedaly) Iivaweniiuas (software) uaza15a1I5 (Hardware)

1 4
psuaasravzihuguddl

Hi-Fi Controller

L1 Wesullamiesszuaasdonany HI-FI CONTROLLED

VIDEO1 VIDEO2

DISC1 DISC2

TUNE1 TUNE2
AUX1 AUX2

= 4 a A t ad 2 o .
gﬂm.z fyaunsm@sn fT'J‘NLE)'I‘VH]ﬂHﬂSnlWIﬂiﬂ WBU8a-%-A (LCD moniter) 3HUAAING

AN 9



(-] 4 A o
arstieuvesdnds lue-aeulnsa  seanugurndledlaniswarmydendaou

(3 A r \J é |l L 1 L4
dauwemya uazmsdlaalamioududn q Felieg 4 ¥eausuiu

MINNY

seuviudiu 4 daulng q

1. mandmlsznouday
110UV B3 A (main board)
1. 2BAFUNUTU (expansion)

2. MALaaeHalsTneuRY
2.1 luTnsneuInsames (Microcontroller)
2.298180-%-A (LCD monitor)

2.3 naausad n

3. a3 luanou Insa
3.1 A4 (Transmitter)
3.20195U (Receiver)
3.3MAEMAA (Output)

4. mauvasdwln § 3 unasse
4.1 undaneld +7.5
420maese W +12v
43uvaete W +sv

1.MARIUYTLIDS A(Main board )

Lindamsemivessnniueiafissiniilundendyae 2 dygna
fo ﬁ'ngty1m‘1w'(a?§(Prioﬁty Signal ) uaeFaarauuyannitia ( Back ground ) Faimandoy
umﬁ'm“qmv%q 2 ffondims ola (Fade)

lumsarugumsa (fade) 3WI Piority input wae Background input
munsanugyidTaemsl¥nmsmefindues It luanhdimed wnmuguashauveses
TaviirsnunuoRIIMIVeIY (Voltage Control Amplifier);(VCA)

iief} Priority Signal wil¥SAsINYEIBYes VA anasfeuidiugud &

: " i\ A ‘! L-J
Wuesfanse (fade) Background ®8nlYl wAie Priority Signal Augansezihiilsey



H a Y s 4 v o o 9 a
Tihdinssluadiresanns oas1wms VCA sumindiu  anuueilvifamsia (fade)
Background navIN

. ~ o o y : A
ansoesendnmswerinledail (azUii13) sspeumsussooningy ie

A aw ~ o A o P
anaznAselidaygnenin Background ®onlUfleiyn  eussdu VCA Fimduguuy
o J Aw ' L. = VA 2o .. ° ey
dans1ad fiSAs1venugs dIU VCA Y89 priority Tin1é1 uAtiselidggne priority 9z lA1A
fusssulindnmeiyiiassihifansTivmnuaes  taviwa wWal-vlaey (aniees 1iu «9»
i ezhuSisa-rdd-ae) hldusedu

; . A . .

fi VCA voq priority Qe duussiu VCA ves Background 9zasas yild
o L. o s & = -
Fyana priority gnyooeenliiitemiyn dslumsiifuuemen Background ithiezdint
e (fade)  Tasldarwaedndlifwesanhdines wnauguasnifounawsduiieshl

A 8 v _~
A7UAN VCA &9l VCA 8f2 g8 a11150q1431n2995199114939 Main Board

HIGH GAIN SCHMITT
INVERTER

= S

1HZ
M SHAPING
RC NETWORKS NETWORKS
AND DRIVER ASTABLE
TRANSISTORS COUNTER
' AMPLIFIER *1.47
OUTPUT
BACKGROUND
VOLTAGE CONTROLLED

AMPLIFIERS

4 o o o
21]ﬁ1.3 UAAIHANATTUDAUUNLDIA



1.1.2004¥1u090 (main board) aunsaussnfivesglnsaliieq il

-0 LF347 dueedueui] miidudunlasdygradsadiuussiuid e
w193 War-waey uazinumed Feamnsorfussdunnunseveausesiu 14R VR o VR4

- o8 4093 (Suununn)  Amdhiidueeadiamed dewihdganalunin war-
Waotluaziauaes uozdndnmilsdudhusumesaeinianud 1 RWauaeidae

- o 4013 Wil Waey AwmihfiadunRouuswulaes vea

- o 4017 Fhunumes 1fu 0-9

- 0% Lm13700  simiinSeuwdouning Sdansellad  mwsadlailaves
Fygnadlefusamanlusaliin 1 wen 16 st 2 Sfeimhiidada
fygnuuudnnsnin( Back ground ) ua:ﬁ'qmpm'lw'[a??:( Priority ) msﬁmz%uagjﬁ'mws
VCA

-'lo# TLo82 Wiuseruewil vimilvenedyguesnmiseniva

2997 VCA 1lsznoudie nsudmaes 2 @fie TR3 uae TR4 Anhdines 2 § fie C21
uas €22 mevnandedie hifldyenainesd Ted 4013 sogluannziwa Q dlu High
Q fu Low 7 C21 Tusefuanasen udusaRuozsen q M5 Uiy (szﬂznm%uaéﬁ'um C)
o ¢ nfmlszquudy TR3 exhanidusedu sy 1c1MI3700) whduiiumsida
g Iuudansnineenlufionina (vaet TR 8 off og)

dlefidyga InTosmnaei i lod013 gasnwieunu1ud 4017 lfled 4013
efluanmziwaunzled 4017 ofluanncium dleled 4013 gnwaild Q=Low uaz
Q-High C22 whiey q Minlszy vasdi c21 wimimoilssy dungdt c21 wlifnaug
feunir c22 Temwlszqruadoudi €22 wansudy dle €22 nfedszqfuuds TR4 92 on
09U TR3 9% off

il TRa Susedudelu e 102 @M13700) dauIC1 varei Wiflused sy
dansmintelisenfienina ﬁ'zuﬁ'iymm'lea?‘ﬂyﬂzﬂanv"'namwmmu Fafuudansnin
away nTeTAvuiiGenimana (fade) dgyayau

Wudy; AIsziunaInIma (fade) Mionanamsva (fade) cruIndinldlaons
afdousamhdieed c21 uor €22 Hdesmsnmmiaum 9 ﬁmtﬁ:ufhqu C21 uag C22

N ) UAMMAINYYBS C21<C22 WuD adviBoAvareiuseatn 10uF



; VR2ta £ VR3 shmbimlSuuseduludavesled ic1 uaz 1c2
9y o o o Y o I'4 - ar
dltusedu ludrann q exvi Iddgenaneniyatinnuusana @ann)
1.219NFUWRUFY (EXPANSION)
1.2.148AM5M19U
o 4 o 4’ < 9 - P} ] Y a QJ o 9 -
@aFuwuTy Hezlimhi lumsidenyesdganu SunnuedInlesd uasimihnly
o A w an - q & o e o
msfuiadaa e Alasa 4 in dislifleul¥ cp - zsov1 medszuarauasiwad 1814y
90100-F-A (LCD monitor ) IHumasmaaufismualy  2es@numusussyiimsasayes
dygald Adedielidygaminnes ( TRIGGER )1 inmaumyivesa ( Main board ) 31 130
(Trig) Wildeeswdannudld @aumusungansndannud  nailiee uoa-3-8 ( LCD
P & i 2 - o ° o
monitor ) aAaNven ladonunilend  Fwnsafissuaamanmsiinyldnuien

laozunsudsgilfing dansesldaueTieglumanian

PRIORITY INPUT

TRIGGER FROM STEREO

MAIN BOARD

4 2-POLE |

8
E
:
g

CONTROLLER

’ DISPLAY

S R A S N

I‘ TAPE SELECT S.W.

AT

JUN14 udAIMANNIIYDIEXpansion



122ql03elde q St nipglumasuan
-o® 4093 (uuminm) dmidhatadoumemae? 2 &2 fleu ck W 1o
4520
-18% 4520 hunuaeiiiu 03 W1 & 32 vnaed
- Yo 4052 dhicindademsniing Al 118 Multiplex (a¢ Demultiplex
Ito4 unz 4to1 Anuddy iftiivmdid Muttiplex ﬁmqm‘lﬂa?{é‘um (priority input)
- 0% LF347 (porluontl) vhmhilvnodygaudos



HIGH GAIN SCHMITT

N
e

INVERTER

>

1HZ
T
ASTABLE
COUNTER
S e AMPLIFIER *1.47
OUTPUT
BACKGROUND
b YOLTAC CONTROLLED
coLcK | -
GENERATOR | COUNTER |4
o 4520 |7
I TAPE SELECT
PUSHBUTTON
n &
LCD DISPLAY £
CONTROLLER |[4_] o
AUDIO
INPUT

TAPE OUTPUT

51lii 1.5u8ealaozUnTN 2995 EXPANSION (ag 2495 MAINBOARD



2. MALFAING

2.1 ulasasulnsames Microcontroll z-80)

519azP8a9zAa 12 IUUNVLL CP - Z80 V1

PDATA
PSING
PREAD
CTRL

PORTC

INIT:
INITO:

INIT1:

DISP:

WRHALF:

¥ t 4
Tuftiszuaase s (Software)Adil

ORG 2000H
EQU 80H
EQU 82H
EQU 84H
EQU 43H
EQU 42H
LD HL,4000H
DEC HL

LD A,L

OR H

JR NZ,INITO
LD SP,9FFFH
LD A,88H

OUT (CTRL),A
CALL INITLCD
LD HL,HEADTAB
CALL WRP

LD HL, 0700H
CALL DELAYL
DEC HL

LD A,L

OR H

JR NZ,INIT1
LD C,30H

IN A, (PORTC)
AND C

LD HL,DISTABI
CALL WRHALF

LD C,0COH
IN A, (PORTC)
AND C

RRCA

RRCA

LD HL,DISTAB2
CALL WRHALF
JR DISP

LD A,00H
CALL GOTO
CALL WRLINE
LD A,40H
CALL .GOTO
CALL WRLINE
RET

RRCA

LD E,A

LD D,0
ADD HL,DE
LD A,40H
AND C



INITLCD:

CLSLCD:

DELAYL:

DELAYL1:

GOTO:

READ:

WRLINE:

WRLINEL:

WRBYTE:

HEADTAB
DISTAB1

DISTAB2

CALL GOTO
CALL WRLINE
RET

LD A,00111000B
OUT (PDATA),A
CALL DELAYL
CALL DELAYL
1D A,00001100B
OUT (PDATA) A
CALL DELAYL
1D A,00000110B
OUT (PDATA) ,A
CALL DELAYL
LD A,00000001B
OUT (PDATA),A

CALL READ
RET

PUSH BC

PUSH AF

LD B,O0

DJNZ DELAYL1
POP AF

POP BC

RET

SET 7,A

QUT (PDATA) ,A
CALL READ
RET

IN A, (PREAD)
BIT 7.,A

JR NZ,READ
RET

LD B,8

LD A, (HL)

LD D,A

CALL WRBYTE
INC HL

DJIJNZ WRLINEL
RET

LD A,D

OUT (PSING),A
CALL READ
RET

DB "HiFi Controller®
DB "VIDEOL "
DB "DISC1 "
DB "TUNE1l "
DB "AUX1 "
DB "VIDEO2 "
DB "DISC2 "
DB “TUNE2 "
DB "AUX2 "

o135 (Software) 15 1un1sLaAING
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CURRENT
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ELECTION
8 OUTPUT Vee 7 10 STRETCH INPUT
MATRIX
CURRENT
AGC DECOUPLE 8 ) OUTPUT
SOURCES
A o '
I’J‘V] 1.8 UTANA NN HIT U949 SL 486
2rd SEAGE 4th STAGE
INPUTVee ~ CYRATOR OUTPUT Vec
Ct C2 DECODER DECODER
4 3 2 5 6 7
Q-O—0 ®
STRETCH
@- L

I oyrror

il ) ram STRETCH
CATHODE

1 \II- |
input stage " P 9
16
ANODE l :] OUTPUT
A
_/ / -/ A
14 15 8 13 12
INPUT 1st STAGE AGC OUTPUT REGISRATOR
GROUND DE COUFLEDECOUPLE  GROUND INPUT

714 1.9 uaasudonlapzunsuaiwluves SL 486
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%mﬁvhﬂaum%uaﬁuunﬁmavuﬂuﬁtmﬁﬁﬂnﬁa (Stage Decouple) 80 4 YA #B
agluyausnezii C7 AofiueuBunesasuSusnnTIfa Tumasd 2 1 cs AefuBunm Vee A
1 4 uazlumasil 4 92 C AesTHhuRUBUNBTAY Voo C Aindrantiiiu ¢ il
ﬁﬂnﬁaﬁmﬂpm d 3y C3 uaz c4 i anunsfanemnasins Tnavesnszurues
p1 Waugad lasszimuanasimsilounduves qu

Fygruiideesnsn OUTPUT 1 9 ved IC ergnaaunulasies ACC PEAK
&3 c6 lﬂuﬁﬁﬂnﬁaaﬁm 8 1azOUTPUT GROUND dgjayiaifi ldainieniymiivn 9 szaed
BYITNIN Ve itag GROUND

Fyanuen IC1 sedhuuuiRefuiineds dan 1c2 wimhiiaveadogna
WUy PPM wienuuidvadumade Funisanenssdesldesadiamesifinnudideaiunads
Foty 102 Seldsavsoendiamesimelu 1c uda Mowdsunfmuai RC Imineu
AuAuTInAToUen M MuAR AT IEARiR tas C v 2 TufifinAe R3, VRI Uz C9 VRI

affudlfunnnd Wasshunamddedygnuiignaliann 1c2 sedfuuyy Binary Aedl
1N A B C D V1AM 4 v89 IC2 sxriundedy 1C3 ievhntsd IRaldiiu mugm 10
fiB 0-15 (0000-1111) udez 1o 1Wiym 1-15 @areninywdl o een) t1iym 0-15 ves IC3 i 5
aunsaezimual@deddemsiieniyn <1 defi IRauniiduymislfiues 4514 ualums

LY A da
ndufiuddeamsIfioniynidhs <o diedi IRauiiduym 15114dwed 4515 iy

3.3 MAMYA (Output)

maemmiissinne$Sndmnehenseldouldnhueznmd AdeRaudd
Wnihaeuumavessiad nuldfuemil¥ineudasesauysed urasplflumamon
NITTVLUAAAUN 4 uwuuawinfumﬂzuwuuaéuﬁNwsmﬁauﬁumnmdw‘lﬂ &
Alszneuds (15,0,15) tazaeesisad Wsiuudand 92 8ussdu 18 v MHiSndieru r31
unz Snedlalon ZD1 aldlsady 15 v Meldidus 101 - 1c8 unsdeluiFnuieesty
masudag

1c1-ics dhy IC yiia@uanudie du DualFilp-Flop lunilsda9zussy D Witllaenlds 2
Fadariu uniteiaee 19185 2 seammeseziiuiidieniliiu Q fu DATA deileiu oz
T R (reset) uaz Sset) Huo” ﬁqﬁuﬁnmﬁun Q w04 D Hativael eztﬂﬁuuuﬂamnﬂ%nﬂaﬁ
WadundfCLOCK wea D dihasy idievt Q ves D WavMaeUdlu “17 exihld

ninFmaesniasegluannz ON vishnszua fohlsmdndesgiu C hemidaw D
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Wathtasy ssanidavegethedl suninziivadilsngiin cLockSn Q ssnfoudurame
asafud S adferngariiam sufuddesms usunamudlafoasindununaiy &
FoannTadnacindununmfudend

Fnhidaeq184 sezfenin cLock o luwefueniywitden Ic3

lunmiv

4. uvasi 1wl (Power Supply) Jilaeaseseglumanian
4.1 undenigtl +7.5V

42 unasng W +12v

43 unaangln +5v



Uniz

swazdaaneiutesanIugu CP - Z80 V1

9/

4930983 BOARD CP-P80V1

cPu ¥ CPU voaiivn Z80 CPU silu CPU tlszdmizs  Taol4z804c00-6 (80 B
CMOS) Fuilu CPU 280 s CMOS Aufdsnudreansade 1 ldgege 6 MHz ud
huefail s19x19n8 ammz e Tisuudeeld ROM wie RAM il ACSSE TIME d1in
W18 uaddlensfaniiu RUN6MHz #18 Taomanfdowdiu X'TAL Tminn
aMuz fhu 6MHz 14

ROM 130 EPROM u83@ (CP-Z80V1) vz@el¥ EPROM IIMMONITOR PROGRAM
182 e Ao 1wed 2764 uaz 27256 Taon1siden JUMPER J2 miauaamié1iisy DECODE og
S$¥719 0000H §3 7FFFH

RAM voia CP-z80V1 921§ RAM vine 8K BYTE vutadniiay Tasdummisviey
dlutns RAM 6264 s353AMNsEMS mirvaausriles DECODE agluszndne 80OOH s
BFFH (Tngfumis SOOOH-SFFFH 1nz AOOOH-BFFFH siifudumis@vadn Tu RAM 1
faesode BATTERY vinaiiin 3V site 14 BACK UP foyal8820 Taeld 11 Tun1s ON/OFF
BATTERY

238 % wmur s g, vens_ ! eLen
_ o am [ Jo—a-o- () ||
4148 ¢
~_j A\ N ~ e
“—Kl— x CP-780V1 =
oND +YBAT = ]
@) O S g [l:"
8284 - .
27258
& 0o0eH
o. 180 32C35 -
- J7FFFH . -
= | o w5
SE 10/18 EN
S& z
| [
0.1 i
18p 0.1 |°°
D 74HCTO4 [": . 7uL8138
.91 o1t {1} _
x s jaLe, RESET [
= 5 x1 aoxa # m Y+
=}
l Lit ] |t - 1NA1 4883 OND

N 2. mamamsrsgainsalvesuesn cp-zsovi
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PORT 9214 IC PORT twe$ 82C55 vwaidiniietuan PLCC TYPE 44 PIN qauAmgQ

ithe PORT 10 Yszdwesa Mldnumawi Taosedoesn PORT 34 PIN 11as1g1u 8N

Midenldginseiusind q vea 87 14 19U ET-SSRAC,ET-SMCC 1a

voC

TEZTEREREE

RESET 8255

38
7] Do P | } | P P |
DI C C C C
36
D2 [ 1 2 3 4 M 6
35
D3
33
D4
32 PBo
D5
31
Dé 82C55 PBI1
30
D7
PB2
10
A0 40H-7FH PB3
9
Al
39 PB4
RESET
40
p WR PBS
RD
7 PBé6
Cs
PB7
29
s vcc P P P P P P 4 P
GND A A A A A A A A
l 0 | { 2 3 4 5 6 7
T

5 4 3 2 4“4 1o 42

T7210Z80
34 PIN
PAO "B opar
PA3 | ¥ %) pas
Padc | 8@ | pas
PAG s 81 pay
e | % " | pmt
B2 | ¥ ® ! pms
[ I
mola|
[ ]
e | =] G
pca | ¥ 8| pcs
PCS$ s 8| px
voe B 8
GND a s
a 1 INT
| B | gESET
a B

312 2uenes 1882 BEAY IO Connector ¥BI82CSS

41

21

m



18

1 4
PORT 82C55 #2119¢ DECODE PORT 8¢ 1ué1uin1i4 40H - TFH

PORT A = 40H
PORT B = 4]1H
PORT C = 42H
CONTROL PORT = 43H

i 4 b 4
LCD PORT U®3n CP-Z80V1 il 3142 CONNECTOR vu1% 20 PIN uwsgu 8hn
P o
d115848 DOT MATRIX LED %58 GRAPHIC 19 lnsasq Misadeaioneein LCD u18ey7
o
LCD PORT wminiu laitifo PORT 82¢55 14 rtuMPER J3 Tumsideniuilu Lep wuvla Ysudh

auauTaléfdas VR 10K uuuesa
b 4
PORT LCD i 92 DECODE 8¢ lusun1ia 80H - BFH

LCD ADDRESS PORT
CHANNEL PORT ADDRESS PORT
WRITE DATA INSTRUCTION 80H
WRITE DATA TO CG OR DDRAM 82 H
READ BUSY FLAG AND ADDRESS 84 H

40 PIN Z80 BUS cuisodsutnoueialénta 40 PIN Z80 BUS Tat 40 PIN 780 BUS i
923 IRBDD AU UTUIRBINUYT IC CPUZS0

POWER SUPPLY #1070 CP-Z80V1 fiszsio1§ POWER SUPPLY +5v Tat 14 +5v
pC Tnodslfigadesdie unzdhdenduda Wruesaeril DIODE IN4001 de'l3fumsdendy

» »
213 wiounathall ZENER DIODE 5.6V 1 W dofiulunydl POWER SUPPLY (iu 5V Bnfiay



o000 OGOOOCQO®EOS
1 3 5 7 8

11 13 15 17 19

o000COOEOOS
2 4 6 8

a o a N &

000
00O

82Css

O

510 2 3uansduomisi 1dde LCD

[ o’ =
nsaenan ey Tysunsy

o .d’ (:0 J <t
frueia cp-zsovi ez WflddouTlsunsudsmuiuinldies Taveressimadion
1 4
doynd EPROM  tnzti1 EPROM 1iu < 1nldd SOCKET ROM vuveiaudidlalnidnda
A & et & N 3 * : L] . 1 L
yesa e TEST Tsunsy dathdinii waiiinaninhunn dniundeswiuginsalves

A o
e ann lunisheiszuy

1. dnl¥iy EPROM EMULATOR (ET-EM) 151eusnsauiiende14iiuygn ET-EMS nio
ET-EM32 lunswann@ouTsunsuld degl

038429
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COMPUTOR PC
A>EM2 TEST
HEX H
ET-~EMS8,32
PRINTER PORT , CP - Z80V1
O
— | gL
I L]
|
—— 2764,27256

P -
511 2.4uermems 19 ET-EM luns@oulilsunsy

TnestensadouTusunsudlun ASSEMBLER Z80 uuinsasneufiune? pC uda
Watenhmamlaudunnninies ninfuld ET-EM Sudeyananmninies nnreianed
PC tanewthesa CP-z8ovi lu EPROM MONITOR PROGRAM 1§ TEST n1svim 910
viudde TEST sihusine lsudafiuninms copy iy EPROM 1nusss

2. anl¥ify ET-RS232 uay ET-DEBUGGER 780 #81% CP-Z80V1fiy ET-RS232 uas
ET-DEBUGGER 280 lngl$iaTee PC lumsievuazwanissuy Taesezannsald e Ad
Foynd i CP-z80vI sum RS232 PORT ¥lagass visszvhnmads RUN Wnininfeq
pC A annsabiisuniioumidiyn Funavesn cp-zsov1 Tasl$ad uas seveuntes pC

nu

COMPUTOR PC

ET>

ET-RS232

_—_J]_| ET-DEBUGGER Z89 -
l
== [ — DD 0 il

lLJ

] Z30 BUS

RS-232 PORT — 2764,27256

11 2. susrmenisae1d ET-RS232102 ET-DEBUGGER Z80
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340191 ET-BOARD 1518 113aA6 CP-Z80V1 it ET-BOARD 14191161 14 Inuvie

1N Z80 BUS40PIN Tnslign ET-BOARD thudmseunsesszun BUS vea CP-z8ovi o
Jin1aoRd CPU Z80 Uuuesh CP-Z30V1 80N uaraeu JUMPER J4 (CLK) penltas
00A IC nﬂamamiﬁaq’szm’nna‘fqu 2 fifidumis ADDRESS assfusenidadouda

1My ET-BOARD Atu150AI04sSUY BUS ¥09CP-Z80V1 18

ET - BOARD V2.03.0,3.5

/ e e e b e e e o e e e 4

y A S

4 40 PIN BUS

11 2.6 uzrmsn1sde 19Uy ET- BOARD

AUANHUTAN
CPU : ZILOG Z8AC00-6 ( Z80B CPU CMOS )
MEMORY : ROM 2764,27256 ( 32K )
: RAM 6264 (SK)
PORT : 82C55 (PLCC 44 PIN)
LCDPORT : 1 LCD MODVLE ( DOT OR GRAPHE )
CLOCK RATE : 4 MHz ( MAX 6MHz)
POWER SUPPLY : COMSUMPTION 5V DC & TERMINAL 5V DC
CONNECTOR  : 140 PIN EXPANSION HEADER-STRIP (Z80 BUS)
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: 134 PIN EXPANSION HEADER-STRIP (7210Z80 ETT)
: 120 PIN EXPANSION HEADER-STRIP (LCD PORT ETT)
: 12 PIN JUMPER (ON/OFF BAT)
: 12 PIN JUMPER (RESET SW)
: 13 PIN JUMPER (DOT/GRAPHIC)
: 13 PIN JUMPER (EPROM 64/256)
: 12 PIN JUMPER (CLOCK CPU ON/OFF)

LED : 1POWER RED LED
: 1 HALT GREEN LED
PCB SIZE :9CMx6CM

thassszuaasBlumamion



swaziduam CONNECTOR

Z80 BUS
40 PIN
7210280
Al _A10
AL . . AS 34 PIN
ALg —a - AT PAQ e = ]——PAl
At§ - Ag PA2 | & sl __Pa3
AXk |« «]—AF PA4 ol PAS
D4 “ ‘A3 PAG 1 o gt FAT7
D - = o PB¢ | o =l __PBI 29 PINLCD
+5 = Al PB2 1 g w|—PB3
e “ = Al PBA = = PBS
D == o, PB6 g al BT —
D7 - = ND . P Tg ol »ct wmsr |g 2l wEE
oy M P2 T8 ol PC3 (511 g gl Cs2
Al & o wEser B4 —de o —BC5 DA 14 & D1
INT il _BU: PC6 a w PC7 4 2 » D5
AN .« = WATY YCC = = m_to o 13
HALT i BUsAk GNP e - Dd—tu wi—D!
MREQ a = WR o e JNT ANRWM . wi E
IORQ o=t RD = = T g of—4l
. a | &« w4 YCC

MEMORY AND 1O DECODE CP -Z80V1

0000H 00H
4000H
40H
PA~40H
PB=42H
8000H PC=42H
POC=3H
80H
RAM 6264 SO0OH9FFFH
WRITE INS-80H
8K BYTE
WRITE OG/DD=6IR
b e e e e e e e ae e READ BUSY FLAG=84H
C000H | ) _| o

312 7uaneT 180219091 CONNECTOR ¥8911850 CP-Z80V 110N 1330 MEMORY



UNN3

swazPuanetUMItTaINalagasBa-4-a (LCD monitor)

¥ v
ginsailuilopiudiludunaawatiu 9214 Lep@odludauing hidee
A L] g 1 % ar 1 A ~\
ifhunssuduVEDIO, infoanuenms, in3eaile Tagd1e 4, inTeneunaunes

1 4 »
(5TWOV1UI DOT MATRIX LCD MODULE tieen 1aiilunan  dafl-

' d
Tashudazuyyilfelidnlsenenlng q uidldily

1. DOT MATRIX LcD Wuswaaswaliisweury ludnuaznsilauas

o o g ] P o/ 1Y
AlaReINULTINAD AIUY E]\i‘ﬂlﬂﬂﬁ')ﬂixﬂﬂ‘lﬁiﬂﬂﬁﬂ

o o s o o e J
2. DRIVER ufmsudaananindinugquuiiundn dnfivile Tasfiues

<~

Wiou1$lu iwu
3. CONTROLLER Hud25udeyaningnseimousninuazdanisniu

71 LCD MODULE T¥vimuuaasnada o 154 nsausenm, maindaonys, Wudu Tagdl
e IC fifionldiu fie HD4478 Feezl¥luuuy CHARACTER LCD MODULE hudulng
taztues IC HD61830 9219 Uy GRAPHIC LCD MODULE
TumsAnemsheniuazldan LCD MODULE 1 hil¥idesnnms &
ransanimnud loludmees CONTROLLER ldfsaneuds  uazlasun LCD
MODULE TuudazySimudans19#2 CONTROLLER#Tmanmshanuwiion q fuiludau
mg uazlu LCD MODULE usazvinasmaudnys #issmauyssianiivannisiem
wudefunanee 1C Adomnniigadmilefidiy CONTROLLER LCD #de 1wed

HD44780 Taogdununisianyeaiu 18iuuias g1uldiu CONTROOLER LCD #adu 9 42w

HD44780 1Tuled LST danitaldmaugy Lep Taoumanalugildasns
niedgdnualdn q dfuesannsodeldanuuy 4 BIT w3e 8 BIT Ald Tavdusideuny 4
BIT szeldandl DB7-DB4 mimfu Iﬁﬂ‘t’l’ﬂgaﬂ%uﬁﬂﬁdﬁ‘&u HD44780 vzdeilludoya 4 BIT
wu nazdeyafidwerniudiudeya 4 BIT drusmaunsose LCD MODULE (HD44780 iifu

CONTROLER) t¥1tuszuu lu Ins Idvaregluuudagaing.i
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ADDR A0
o ROM Al
Z80 &
RAM
DATA BUS —
DO-~-D7

periss @

Al13 A Y0 _R?M DATA BUS
Al4 B
AlS C Yi RAM

MREQ b

Y3 | 6000H J>c

q1i13.1 #10819ms 19 2-80 ¥irauiaud 2 MHz

Example of interfacing to z80 MPU running at 2 MHz
A0 is connected to RS of module
where AO = 1 : Instruction register is selected
where A0 = 0 : Data register is selected
Al is connected to R/W of module
where Al =0 : Module in Write mode
where Al = 1 : Module in Read mode
WRINST EQU 6000H  : write instruction

WRDATA EQU 6001H  :writedata
RDBUSY EQU 6002H  :read busy

DO~-D7

ENABLE




o . T4HCU9
2 voC 5V —_:D__S_A__ 5 u
"‘%FI,— XTALA 20 2 45_‘)—}—-’:&" 4
GND
REO_I'I =
—L)(-I- XTAL2 WR|D-E S 3
18 27|29 20 1
e s l
OFE CK WwWE OE CE
£ vee +5V
l‘.’éﬁ% CE ﬁ_ vee [z %
2
ver NC | GND |1
GND 1
L s 14 GND
—lg RO 14 4
n~ ™ ol 26 | A13 &
12 |25 2] A2 2 | AR2 L
INTO 11 All 23
O 08 ;: At0 7 Ato
n~ N9l 4| A9 24} A9 IS
—_14 T 8 |21 25 ] A8 ‘25 A8 vo [ "S>
— 55 mn = GV‘I\
10Ur 6264L § <
5V, ) 9 | RESET
l £A g SaaK
™~
a ENR Q7 |2 3 a7 3 |a7 =
8ac31 (alve  os [I5 alas 4] a6 A
= (__L_DS Q5 | 8§ 5 |AS 5 | AS -12v
8| P De 7 Q5 16 6 | A4 6. A s | RrW
7] rLs 4 D3 . Q3 [ & . T]A3 2.1 A3
6| rLS y D2 Q2 13 8 a2 8 la2 ‘
. 5. ri4 8 ipt H 1[92 ¢ A 9 1AL RS
4 P13 Y Do - Q0 [12 10]4A0 10| A®
—_— 3|2 4
2| rL1 3
IS ¥ ]
7
s 20
ALE |30 12! CE VCC [ _+5V
1 OE GND |10
Pl = _:IO D7 19 ! D7 144.1D7
D6 [ 331 _J 18] D6 18 | D6 13] D6
DS LM 121 D5 17| D5 12 | DS
YT, 16| D4 16 | D4 11 | D4
D3 [ 36 4 15| D3 15| b3 [ 18lp
D2 A7/ 13 D2 13 /D2 9_{p2
D1 38 A 12| bt 12.| Dt 8 {Ds
po 3 4 11} Do 11} Do 7] Do
3113.2 nvaeasesves zsonumiteanud
AlS CB2
Al4 CB1 PA2 N RS COMI~COM10 12
Al3 CBO PAl R/W
| 4 » CONNECTED
Al RS1 PAO E
> g TO LCD
A8 N RSO SEGI~SEGI10 40:
R/W R R/W
VMA
8
E PBo~PB“ / DBO~DB7
Og < / >
DO-D7
DB0O~DB7 . 8/ |
/s

1113 3% 190 1an1sBumesaves HD68DOO Tneld PIA (HD68B21)
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VMA LCp
™\ COMI~COMI$ 10
02 / '
o1e
CONNECTOR
HD6800 HD44780
A0 | Rs 40 TO LCD
RW R/W SEG1~SEG10
—
DO~D7 /
» DBO-DB7
78
31/#13.4m35den3a904 bus line 8 iin MPU
8
AG~AT| Y .| pBO~DB7 10
7 COM1~COM1Q
CONNECTOR
HD6805 HD44780
co | E to LCD
ct RS 40
> SE(;1~SEG40-—-74—>
c2 » RW
P o A a 4
5113 56100 1msBune siiaved HD 6805
P34 | RS LCM
P35 W 1
»  COMI~COMI0]
P36 E
> CONNECTOR
HD6801 to LCD
P10~P17 // >
40
8 SEG1~SEG40 —+>

711#13.6429613m15BUIAOS W ErYes HD6301
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#20819715 1% 140U ET-BOARD V3.0, ET-BOARD V3.5

VCC 5V
10K -
rot
1t [VSS (GND)
PCONNECTOR 40PIN 8255 W [___‘_z_ VDD (+5V)
ET BOARD V3035 aan s
855
PA3 W & = | pAd 4
PAL B . = o pas ] RS
PAl B— - — —&  PAG < rW
rag & - = - pA7 M —— DO . T E
& 33 — DI PAO [ §] pBe
- = 32 —] »n PAL 5 o DB1
GND ® o = 31 — D3 PA2 1 DB2
- - 39 — D4 PA3 1 by
. & » —— s ra¢ 4 1] DB4
rc; & - - 3 — D6 PAS -”“ | DBS
rcs ——a& —p———  — M PA6 37 14 DB§
PCS @ o PAT DB7
rc4 +V—m——f—a »—t—
res - a =
reQ V—m4M4m—
rc1 & = » ® VCC (+5V)
PA0 ® 4 S——u pB7
privgi " = -
PBi &————f—8 ®—}——& P55 —— RD PBO JI, LCD
rB: & a4 = & pB4 3§ —] WR PBL 28
: A res (1 MODULE
35— RESET PB4 |
¢ — ¢cs BS
rBs —A4—
7 [ —
LS, TS C SRS
rc1 [ 15
P2 L 16
Qs g
PCA L 13
PCS L 12
PC6 | M1
pCT |10

51Jii3.7uetmsmsne LCD 418255
ninnesiunmsde 8255 Wdhldiu Lep Tausessiassdyanaan 9 $an Tao
519 PORT A unz PORT B 1A PORT A 1uts11¥iflu DATA PORT ua PORT B thuis1 14
udygnanugelyilessudalwileuld HD447801 Avims RESET daiiuies

i d

Tasaz19antseuna: 10mshane1n’ il VDD 844.5 VOLT udr lagez SET Aneansii:-

1. DISPLAY CLEAR sg¥iimsaudoyarenm LCD
2. FUNCTION SET Tauez SET sy
DL =1 : $hums SET Wn1sAadouuy 8 BIT
N=0:SET lu 1 ussfiamsuaasna

v é 1 o
F=0:5X7 DOT Ao uUdAosnyd



3. DISPLAY ON/OFF

C=0: CURSOR OFF

B =0 : BLINK OFF

4 4

4. ENTRY MODE SET /D =1 : +1 (W1 COUNTER ¥4 1)

S$=0:NO SHIFT

A a A o ¥ d s Ty 0 o Yo a o [y

lllﬂli"llsillﬁﬁlﬂiﬂﬁﬂ'l‘ﬂullfl']ﬂﬂzﬂfo'Nﬂ'|ﬁ‘?ﬂ']'ﬂﬂuﬁl"uuﬁU'ﬂ’l\ﬂﬂﬁ\iﬁ'ﬁ'ﬁ

o (7} Ly d b g Py
mmumsammﬂﬂmaua 8 uUn

[Pomeron |

SR J
Watt fov 15ms nr more
afler Ver tha fo 4%

BF connot be checked ot
this time

1
RS R/W 087 DBR DRS DO4 DRI} hB?2 N1 NBO
a ° ) 1 1 X X X X

b
Function asl : DL+=1, 8 bil Interface dota,
DL must set ot H during this

Initiotzotion,

Wall for 4.9 ms or more

BF connot be chacked ol
this lime

RS R/W DB7 086 0BS5S 084 DB3Y 082 0Ot hBO
a 9 [4 L 1 1 X X X X

must sel ot H durtng thls
Pliiization: 9

Wall for 100us of move

RS R/wW 0B? DBG 0B85 DB4 DBY 0B2Z DBY 08O
8 @ e ] 1 1 X X X

funclion sel : DL~1, 8 bil Intertoce data,
Dll musl sat ol ¥ during this
inltlatzation,

1
BF con be checked ol thls \
time, check hir nol busy

RS R/W 0B7 DB6 0B85 DB¢ 0B3 062 DBV DBO
14 ? [ ] 1 1 N F X

w no.of line
= chorocler font

T
check Vovlnol busy

e & @& 2 ¢ 8 1 e © @
[ Dlspluy-;l-l- ------- {

L)
check for nol busy

Clears il disploy ond relurn cursor lo
home position

T
check lulnel busy

RS R/W 0B7 086 0BS5S DB4 083 DB2 081 080
4 e e ] e 8 9 1 1/0 S

Sel the shift mode

End of Initialization

31/713.8 Flow Chartetnamsduinosiva



dmiumsdumeimadoya 4 in

Wall for 15ms o more
alter Vee tines to 4 SV

Br connol be e}:ochd atthis time

RS R/W 087 0B8 085 0DB4
[ L4 [ ] 1

Funciion sel :OL-1. 8 bIl interioce doto.
DL must se! ot H during this initidzation.

Walt for 4.1 ms or more

BF cannot be checked ol thiy lime

RS R/W DB7 0BG DBS DB¢
@ ] [ 1 1

Functlon set : DL~1, 8 bit Interface dota.
DL must set ot H during this initiolzotion.

Walt for tOOus or more

BF con be checked ot this time
RS R/W 087 086 085 084
[ n 1 (] 1 1

funclion set : DL=1, B bit inlerface dota.
OL must set at H during this Initiatzation.

check lor:ncl busy
RS R/® DB? 0B6 0B85 0B84
] [ @ a 1 L]
Funclion set : DL=9, 4 bit Interface data.

check lor:nol busy
RS R/W DB7 0B6 0B85 084
[} e -] (4 1 [}
Q -] N r X X
funcllon sal T DL=0, 4 bI{ inferfoce dota.

= no. of lina
= character font

)
check for lnc)l busy

RS R/W .DB7 0DB6 0B85 0B84

] 8 e ] ] 0

_8___@ 1 ] [ [
Oisplay off

check for lnel busy
RS R/W 0B7 DB6 0©0B5 0B84
¢

-} a -] (4 14
e.e__e__e .8
Display on
T
check for lno! busy .
RS R/W 0B7 DB6 DBS 084
[ ] 8 e [

[}
e [ ) 1 !/_D_‘_S__

End of Initlofization

51#13.9 Flow Chartitfasnisdutaesina



MIRmIdnIuguieiRhiau

MINAITS HD44780

Tasqadn

Code Exacution Time
1 o Dearcbatl [ 1T
M (whea kp o
®w | DB | DB« | DBs | DB | DBy | DB: | DB | DB foac le 258 ki12)
Clear Clears entire display and scts DD
Display o j o fe oot 0 00 [ L] gaMudden0ineddren counter, 164 ms
Sets DD RAM address O in address
Retwrn counter. Also return display being
THome e pofe oo o 0 iiedioorginal position, DD 164 ms
RAM contents ramatn wnchanged.
Sets cursor m-: directlon and
Eatry specifles shift of dlaplay. These
Mode Set ° o ° s ° ° ! vo s operatlont are pesformed during 40ps
dats wifte and resd.
Display Sets ON/OFF of enthre display (D).
OnOf 0 0 0 0 [ | D C B | cursor ON/OFF (C), and blink of 40ps
Contrel cursor poskloa character (B
Curser or Moves cursor aed shifts displey
Displey 0 a L o 1 S/C | R/L . . without chenging DD RAM 0pe
Shin contenit,
Sets inteiloce dats length (DL),
Fuactios ol o o] « {oud n | g ] @ | o | aumberof dipleylina Ly and 40y
S character font (FL
Scts CG RAM address. CQ RAM
54 CG RAM oo |1 ACG data Is semt and received after this .
setting.
Sets DD RAM address. DD RAM
Set DD RAM ] 1 ADD datu is sent snd reccived aftes this s
setiing.
Resd Reedy Buty (lsg (BF) Indlcating
internal operation is being
:'32 ! nf AC peilormed and reads addrese Os
counter contentt.
Write Dxta .
w(Cw a Write Dsta ::‘;: data Into DO RAM o CG 40p3
DD RAM .
Resd Data
from CG o | Read Date :z::: dats from DD RAM or CQ P
DD RAM "
1D =1: locrement DD RAM: Display dsta RAM Execution time
CG RAM: Charucier gearrstor therges whea
RAM requency changes
Acc: OG RAM sdérems Exsmple:
Avo: DD RAM Address: When bcp or fosc
Corresponds o curser addrese k2Kl
AC: Address covntes woed for both Mxls‘_“
DE.=1:8 Mis, DL-o: 40y DD #ad OG RAM sdirese Mmoo
N =112 00ex, N~0: § Bae
F=1:5%10 dots, F~8: Sx7 dots
BF =1: lutrrmally operating
BF =0: Can sccept lactroction
* No effect

A1 1N3.1

P

31



A1TNAIT Y09 HD 44780

s1aziDoauBIRINg HD44780

1. CLEAR DISPLAY
Clear display
RS R/W  DB7 DBO
CODE

A1319913.2

frdatiziflumsifousesing wie SPACE (asc 20H) i llu DD RAM visvua
(a2 1113 SET DD RAM ADDRESSER i ugud#a CYRSOR9znd v l1fey

Aumdsuugadnoliovetwsnw SETID =1,S hilimsnlasu

2. RETURN HOME
Return home
RS R/W DB7 DB7

CODE

. No effect

P
ATIN33

] »
firdaflezriims SET DD RAM ADDRESSER 1ifuguid? CURSOR 9¢

adu lilegdumisuugadroiiovessemmdayalusenmlinaey



33

3. ENTRY MODE SET

Entry mode set

RS R/W DB7 DBO
CODE
0 0 0 0 0 0 0 o | 1D | S
A151973.4
BITUD: Taveziludrfmualdiuiiedounies wdoyaudnsili
a2 g 4
DD RAM ADDRESS tiwiumily vieanasniis Tny
1=ty
4
0= anaIuil
BIT S : (i udad wmuauaawa Tasd1s = 1 szl umsld doyaud 67
CURSOR 8gfiud deyavzgnaulimedie &1 =0 deyaszegiuiian
CURSOR 92gnad linauaniie
4. DISPLAY ON/OFF CONTROL,
RS R/W DB7 DB0 CODE
0 0 0 0 0 0 1 D C B
A5 N3.5

BIT D : iilu BIT Idalaminanmlasth
D=19 ON D =0 9% OFF
BIT C : 9z 1 uaas CURSOR ¥ BIT C = 1 uazd1laidvansuaas
CURSOR BIT C = 0 Tag#? CURSOR 9204 LINE 7 8 luwu 5X7  DOT
22ogLINE i 11 Tuuy 5X10 DOT
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BIT B : 1i 4 BIT SET n15A52W5Uv09 CURSOR IasB =1
MsnIensSu B =0 lulinsnsensu Tasliszozaainsens vilssua

379.2 ms

>

oI 0 -

cursor I

Alternating display

5*7 dot character fout 5*10 dot character font

(a) Cursor Display Example (b) Blink Display example

31N3. 1004 AIRIBENNSUTAAIHAYDIRS 11BD-F-A

5. CURSOR OR DISPLAY SHIFT

Cursor or display shift

CODE RS R/W  DB7 DBO

0 0 0 0 0 1 S/C R/L . .

. No effect
AT NN3.6
dudrdefmualddumia CURSOR u3edoyalilifanidhe uSeyn

Tasludealdddaudounsesulae
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SIC  RL

0 0 Ynmséo CURSOR Tlvindumuadu ldneiie 1 dwmnia
0 1 Yin138he cURSOR Tunndumiaduliunile 1 dwmnis
1 0 Humsauddnysiina ldmadne

1 1 umsausdausinaldmaevniie

CODE

ﬂ1510ﬁ3.7
6. FUNCTION SET
Function set
RS R/'W DB7 DB0
0 0 0 0 1 DL N F
No effect
A1319N3.8

BIT DL : (§un1s SET msaasod1wzlfidhuuuy 8 BIT w58 4 BIT

Taoddeen15AnAB 4 BIT DIT=0 4ag 8 BITDL =1

N - fun1s SET ussviamsuaaina N =0 uaas 1 Y55Ma

N=1uaai2 ussia lunsdlnnnd 2 ussia Al¥ SETN=1

F: Lﬂ‘uﬂ'li SET 4118 DOT MIUaAINa 5X7 %350 5X10 1aY

F = 0 luyyy 5X7 was F = 1 @uuuy 5X10
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Set CD RAM address

CODE

7. SET CG RAM ADDRESS

00 5 * 7dot 1/8
01 5 * 10dot
1* 5 7dot 1/16 Cannot display 2 lines with 5*7dot
character font
AT NN3.9

RS R/W  DB7 DB0
0 0 0 1 A A A A A
Higher Lower
Order bit Order bit

AT NN3.10

TUHD44780 11U 2ziiviaoams19g 2 4 Ao DISPLAY DATA RAM (DDRAM)

$1U7U 80X8 BIT ez CHARACTER GENERATOR ROM CG RAM 9143U 512 BIT uay

v 9
7200 BIT frdaiioziilunts SET ADDRESS 14 €G RAM Tag@®4¥i1n15 SET ADDRESS figu

WeunSesudoyann CG RAM aa
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8. SET DD RAM ADDRESS
Set DD RAM address
CODE RS RW DB7

DBO
0 0 1 A A A A A A A
Higher Lower
Order Bit Order Bit

4'
A1919N3.11

HJusrds SET #1 ADDRESS 1u DD RAM lumisi@euniesiusinin DD
I3 ] P
RAM(DD RAM #» daufissuaasnaniiioe LCD) Tagdmuau  ADDRESS flszifindiu uu

99 LCD 920U SET A1N @39
N =0 (1U55%A) ADDRESS 9¢®{ 00H-4FH
N=1 (2U55%in) ADDRESS 920 00H-27H d1msuussviad 1 uag 40H-67H

AMSUUIINAN 2

HUUN159A ADDRESS 494 DD RAM 11198 LCD 41U 16 A20nHs 1 UIINA,

16 AIBNHT 2 UTINA, 16 FIDAYT 4 UTTNA, 20 AIBANT 1 UITNA, 20 AIONYT 2 UTTNA

HAZ 40 MIBNHT 2 UITVA

16 A19AYT 1 UTITNA

00 o1 |02 {03 |04 |05 [06 |07 (40 |41 [42 |43 |44 |45 |46 |47

16 A29AHT 2 UTTNA

00 {01 |02 |03 {04 |05 [06 [07 |08 |09 |OA | OB |OC |OD |OE |[OF

40 |41 42 |43 |44 |45 |46 |47 |48 |49 |4A | 4B |4C |4D |4E | 4F




16 AI9AHT 4 UIITNA

38

00 lo1 {02 |03 j04 }05 |06 |07 |08 |09 |OA {OB |OC [OD [(OE [OF
40 141 42 143 |44 |45 |46 |47 |48 |49 |4A | 4B |4C | 4D | 4E | 4F
10 |11 12 |13 14 | 15 16 |17 {18 19 1A |1B |1C {1D | IE ; IF
50 |51 52 153 154 155 156 |57 {58 159 |SA |5B {5C |5D |5E | 5F
20 A20AYS 1 UTINA
oo 0] 02 03 04 05 06 07 08 09 0A 0B oC oD 0E oF 10 11 12 13
20 4990 2 UTTHA
00 61 02 03 04 05 06 07 08 09 0A 0B oC oD 0E OF 10 11 12 13
40 41 42 43 44 45 46 47 48 49 4A 4B 4C 4D 4E 4F 50 51 52 53
A5 NN3.12
9. READ BUSY FLAG AND ADDRESS
Read busy flag & address
CODE RS R/W DB7 DB0
0 1 BF A A A A A A A
Higher Lower
Order bit Order bit

aumeluey wieegluanmmieussiudeya Tay

A131993.13

BF = 0 wanszsudayanemdald

BF = 1 agluvununisihanesluhindeusziudeyaniedid

o & 1 0 A Y (Y 2 . °
{lusidisus1 BUSY FLAG Sasuibudiuendida HD44780 tegluvuaunisi

i 4 .
uazuennisuiiudidesuardoyna ADDRESS 484 CG RAM 38 DD RAM
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10. WRITE DATA TO CG %39 DD RAM

WRITE DATA TO CG or DD RAM

CODE RS R/'W  DB7 DBo
1 0 D D D D D D D D
Higher Lower
Order bit Order bit

A3 19N3.14

fusrdadoudeyadlllu cc wie DD RAM  Tauile@oudeyn uny
ADDRESS vziiunionnTassaTuli@amdrdad SET lu ENTRY MODE fefmuafing{i

iJumsifoudeyaves CG RAM n3e DD RAM 1A lasTasn1s SET ADDRESS 8¢ CG

4 '
RAM 38 DD RAM #uunnousziisudeya

11. READ DATA FROM CG OR DD RAM

READ DATA TO CG or DD RAM
CODE RS R/W DB7 DB0
1 1 D D D D D D D D
Higher Lower
Order bit Order bit

A151993.15

Jusrdagundeyan CG RAM nis DD RAM lagfieusua1nin DD RAM
4 3 v 3 b4
138 CG RAM iinnsez191ds SET ADDRESS newe 1§ deyafie éiwilu DD nie
1 v
CG RAM 91091519M3¥19m02ifu31ms 19094 LCD MODULELL tu1giieaiais 1a9eid s

A o o o n’;’ [~ P a
Isunsnuae SET ﬂ'J']llﬁ‘ﬂ\iﬂ'l‘iiu‘Uu'lﬂﬂ?ﬂﬂEi, CURSOR  Ma391AUUITINTINITNIVIUAD
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) 9/ o o a 9 o’/’ d a o o
onu5i91 1Yy DD RAM anuensna9nyshIMuiunezinasnyslueenm LCD (5164
asasmuadumisny e Iifauuee 1dTasns SET DD RAM ADDRESS @
a1519 11 1uiade SET DD RAM ADDRESS ve lvwnaneausinudhlenual 1dsunsun
9o Jdq v d e Ay A 9 da i
19U ET-BOARD V3.0, V3.5 iflduszrtuiessiidausuaunfe adums INITIAL LCD
d‘ o 9/ d' ° 1

MafimuanNn1siiuae q

auilsznavvadllsunsy

o

EPLUSE vziifudauduiindeyaai ENABLE SIGNAL lagn1514 PORT B BIT i
2 il PLUSE dqyfy1t ENABLE fu

GOTO veiffudaudmuaduimisvesdau DD RAM ADDRESS fiszifoudoyn
TagonTusunsy INITIAL fus1 SET '3 diedoudoynidtluly DD RAM &7 ADDRESS
494 DD RAM szitui 1 Taoviudl

WRBYTE (Hudui@eudeya 1 BYTE 19110 ludumis ADDRESS 84 DD
RAM vaiziiu q

WRLINE udalumsifoudeyadias 1 LINE mswdumiia DD RAM fifiauy
987 LCD Tunidazdmmiass lisedu/luusazusivia

919081971 1924l LCD 111 20 A2190Y5 2 UTTNA 1AL 16 AIONHST 4 VITNA



} 4
LCD vuudazdwniaes lidedu I luudazussia

PA2
PAL
PAS

g

RBEREL

rC1
PA®
PBO
PrBI
rB2

41

WRLINE iudmlumisidisudeyaiiaz 1 LINE ms1zduiniia DD RAM fiauuosn

91nA206197 19923 LCD 1uy 20 A29045 2 UTTNA 1AL 16 A20NYT 4 UTINA

PCONNECTOR 4FIN 8255
ET BOARD V3.035

- - B a
- - = s
- - »- a
= s = -
C
- s =
- B
- a =
- - =
- - =
-t =
[ o =
- = =
- a n oy
» = s
-——| = »—{ .=

PA4

PAS
PA7

2
kY

29

27

YCC (+5V)
PB?

PBS§

P4

oRmolnm

8255

VCC +5v

11

il

A0
Al
RESET

?l VsS (GND)
VDD (+5V)

[ ® 3] ve

4

$d e
rae —3 1— pso
rat —3 £ gt
i Er e i
PA4 DB4
pas -2 12 pRs
pas (i 131 pps
ra7 (=L 141 ppy
e 2 LCD
B2 ._.Jzﬂ_
oy 22— MODULE
ol BT
re¢ —A—
By —E—
rPCO | 14
| oL N T S
PC2 16
[AS I D v AN
PC4 |13
PCS |12
pos 11—
pCT | 10

51l4i 3.11uaAsnsAe LCD 118255

4 d o ) &
uane1Nd LCD MODULE (HD44780) fivzdaliadunilaves CHARACTER

¥ b 4
GENERATOR #itmannsaidoudeyalumsiiadisnystuldies s1na1s19@sins 5X7 DOT

4
as o 3 ° [] ] o [ o ' o
HUHUISIHUN ﬁf] mxmua"lumsn 00H i‘fq 07H «€uamuyiHs 08H-OFH ﬂzli‘lumnmumﬁumu

00H-07H 92#11719¢i] CHARACTER GENERATOR 8 #afisiaunse loudeyadmuaela

waztudunuy 5X10 DoTezon'ld 4 da5nys Fndermsiivi s iensadoudionys

LYY J A o - 4
uazdadnual niednusamninela

n131¥udeya CHARACTER GENERATOR

annsadsudeyaldlasfmun ADDRESS 484 CG RAM ey Tauitiou

o ] A o o o
14 64 Auniia BIT 5-BIT 0 ttaztilofmua ADDRESS udinazdmsifeudeyeaslu cG RAM



42

Tauifhudnwais BIT de BIT 1nwe 1 #18nws fe 5X7 DOT 1uez1$¥eya BIT 4 S BIT 0 A0 1
BYTE whwiu 1 #dnws vz19deya 8 BYTESwiuldguinmmialszaeyliéoe uaziile
Jeudeyanslu CG RAM ndauswldnuiliifioudeyalu DG RAM fe doyadummis
TuA1319 CHARACTER fidumnis 00H-07H ot lifsunsunsdoudeyadmisdentun
nau (@), ), wazda @) W11 lu G RAM Aiviad 00H, 01H 1oy 02H uaztinuaaewa

1990 LD Taold 2 ussalumisuaana
v ]
ayl asldau LCD MODULE Wuiidhdgyfie doudnlelud? CONTROLLER 89 LCD

e )
MODULE 1iu Tay CONTROLLER ¥)n 9 us¥meziimsviamufimiiou q fuiiudaulng

DOT CHARACTER PATTERNS

DOT CHARACTER PATTERNS

.
For 5x7 Dol Characler Palterns Tor 5x10 Dol Characler Polterns
Charocler Codes €C RAU l Rerocie Tatlens, Thoracler Todas TG AT Characler Toll,
!Dﬂ RAM Daly) Address CGC RAM Dota (00 AAM Dola.) Address 1:;;:‘: ;“:)"‘
78543310 (543210 7‘5'5232”1 7634
=1 tigher = Higher = -Aligher --u?ql.".s e i—"ﬂ"’l{g: ° —’-?l(?,h‘»y’ 21e
Lower —| Lower — Lower —~| Lower ~=1 ower —1
XU 0800
oo 0001t
ot o Chororter oot o o
0000000 ooof!! Pattern 0011 Choroctse
00 Evomple! 0100 h Foltern
o1 hoano.00- 0 ofo1 01 i Cuampte
ti1o Curs. 0110 i o
ot -==- Positlan ot 1t 1{0 0 0 0
1000 hlooo o
Dg? 1001 ;. ldooool cuser
i\l 1 +Jo. [+] -
b1o Choractes -5ty R et
011 Pattern 1100
] o1 1
o00-o0 99 00 Cunermpta 1101
ot 1110
110 1111 ool oo e
U} 000 0 e s
[l _Jooo: |~
90 R \:Jﬂl—-—\l//\
\’/\'l\col 000011« CRE!] 1 |
—— 1010 s
0000111 X i Ty
t 00 . 1100
01 Ha Effeed 1101
t 10, 110 .
1y 0. UR LR 2] Me CHoct
NOTE: NO1E:
Characler code bils 0,2 Chorocler code bils 1,2
correspond to CG RAM correspond to CG RAM
address bits 3,5 oddress bits 4.5
(3 bits : 8 types) (2 bits : 4 lypes)

31/113.1241319 CHARACTER

1 ¥ 3/
wie1s 9 lunisael¥a114 HD44780
r-] A ) 1 s
1. RS (REGISTOR SELECTION) sziiluyndien REGISTOR a1wludaiiog 2 @2

INSTRUCTION REGISTOR (IR) #taz DATA REGISTOR (DR)

Taedudu 1 suffunsifen DATA uazduiu o sxdlumisiden

INSTRUCTION
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2. R/W (READ/WRITE) iiududeninzidounioszemdoyaninds IC lay

swdioya = 1,Asudeya =0

3. E(ENA BLE SIGNAL) hundmuaanmmssuidisusiudeya

IR write as internal operation

(Display clear ,etc .)
Read busy flag (DB7) and
address counter (DB0-DB7)

DR write as internal operation

___\
VNS

1 0 \ (DR to DD or CG RAM )
/N

DR read as internal operation

(DD or CGRAM to DR )

A1351913.16

4. DBO-DB7 iflumivdsdeyasinda Ic
4 o

5. VDD 12898723985 +5V

6. VSS 1iluw1 GND

7. vO 1uv15u VOLTAGE lums¥u LCD 1fahsviTeiia



PIN CONNECTION

O 0 3 N W

11
12
13
14

vdd
Vo

RS

DBO
DB1
DB2
DB3
DB4
DB5
DB6
DB7

- +5V

L:INSTUCTION CODE INPUT

S

H:DATA INPUT
H:DATA READ(LCD mudule MPU
L:DATA write (LCD module MPU)

Enable signal

DATA bus line
Note (1),(2)

T ETEEEEEEGE

A1719N3.17

rmnsoae VR Usua'ld 2 uuy

1. a8 GND lunsdl LCD uuusssua

2. w8 Tlau Tunsdl LD vegundeals oy iu LM2017
+51919U52gnd 19 [Wav 18910 11 6 1ICc MAX232 14
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unii4

acy 9 (%4 ¥ 1’4
Jﬁm‘s“lmmuazmsﬂsmsm‘lwm

Thseaevenied

LLNQH‘lT"lﬂﬂLﬂ?E]Qltﬂﬂﬂlﬂgﬂﬂﬁﬁ”lﬂﬂ'ﬁﬁ'N']‘Ll

LCD DISPLAY

(o] (o]
N O O
VIDEO DISC  TUNE AUX  POWIR m MAIN

4 A 4
9 8 7 6 5 4 3 2 1

q1lfi4.1 uamanthilamios

[\

O 0 N N Wn A~ W

a3y iouauue (stanby)

aIMHABnYeIT Y 18N MK (output)
4 v

IDMNUTAIHALCD) uaairagesInlosAuazgouemyminianueyg
amsiladanies (power)
amFiABANI1I83 (power) Y89 AUX  Hazansoniugylads um
aIMFAenNII93 (power) Y83 TUNE Hazanunsanduglags lum
anFaenmIIes(power) ¥99 DISC  tazansanIugyIags lun

= o A o =
AAMFADAMII93 (power) Y99 VIDEO uazansonugulagiTim

YessUdag 9103 lun (REMOTE)

4‘ = ¥ L4 4'
911‘5147!4.lI!ﬂ'ﬂ»ﬂi'Itlﬁzli)ﬂﬂﬂ'N‘]‘UBQ‘HN'I{'Q!FI?BQ
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AMUNTUAIBY

O
O

588gsg UL

O
)

1 2

3

111

10 11 12 13

g 2uaaihefuanaduniunies

HOW N

O 0 NN N W

11
12
13

1ldn 220 Taa
Wad (FUSE)
YoedgnudunNved VIDEO

YedaygmBuyMues DISC

Yoy BUNNYEL TAPE

Yoy uduRMYss AUX

Jesdagnaduynues uudans1ia (BACK GROUND)

¥08 9 18IB 1Y NYBI YOUBINHN (output)

YoedyaNausINYNYe] Y9 Inlesa

@ifounisady  VIDEO ﬂ'qunTﬁaa’im‘fﬁﬁﬂnmwﬁ'ﬁlﬁuaz
3Tua

dudeuindeudy DISC maugulasaindiivdumaniilauass Tua
Wunfoudy TAPE muguiasaindimhumemiilauas? Tua

A v - 3
@udomaseaau AUX aavgulasaindimiumaninilauasi Tua

MM 2uaRIE0ZIBIARN VB IUNEUATEY



auAemFyanel (@ undunies)

-~ 00009 Q@ []|]
Qooooga@ggﬂ
e R

i ]
]

BACK |[GROUND
DRIVH PLAYER

QUTPUT

QD O
d) O AMPLIFIER

INPUT OUTPUT

)
O

AMPLIFIER

Q@
O

s surasnsdemedyananiiumnieswniugu
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o A
n13inlan3se

L A { g 1
1.ﬂmjuwuﬂ(Main)msaaﬂxmmumu (Stand by) N90U0a-3-A (LCD monitor ) 92

¥
HARINAAI

Hi-Fi Contreller

; ; 4
14 4msuaanaiiesien-3-A (LCD monitor)iienaijy Main

fonudisngegunilszina 2 5uni udasznffovanuaasdennuvesnaiizyes

14
@

YognuAsil

VIDEO1 VIDEO2

g4 suamanaves9elea-3-A (LCD monitor) 1IBAATJM Main

1 4 4 1 o o A ' 1 a
aatjuniaes (Power) inTosoznouiisziudgygnanininTouduaie) uaziiveusa-

[ [l t4
- (LCD monitor) 9zuaasdeanumunniizveayedganaiin/foundacludsl



49

VIDEO1 VIDEO2
DISC1 DISC2

TUNE1 TUNE2

AUX1 AUX2

71#4.6 neaamsudAINavEIOLDD-F-

NN

b 4
M9 MIUTAIAN1LY03%09 In 1057 ( Priority channel )

MIOTQ AISUTAITAIITYBINBUD TN (Output channel)

A
A131BBNYBAUNIIBS (Power) YBUNTBUAUANY  (AC 220 Voit )
b 4
azileg 4 ¥osdrofuannsoldaunlddsdl
o : 4 1 — 9 9 o A
1. inldnveunseuamdoudoy MiduSoudundvsunseniugu

¥ T 1 L o A
2. natjuilmnsevaudor  Wassdundufoudundweunieniugy (ea-8-a

. 4
(LED) 22821494
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AUX TUNE DISC VIDEO

qU14.7 @udou' M 220 Taast Arundaveuniesniugu

VIDEO DISC TUNE AUX POWER

U4 fndenidudonTr 220 Travl

L [

¥
msdenvesdayaaumuusalusii (automatic) ;¥osdryga lnTesa

o o

.

) 9

2 1 4
W iiodaniesusoudeouds uahilidagnameduynidun vesduyginlnlssaes
Tiifanisfensesdyanl ASUAAIHAYDIILIBA-F-A (LCD monitor) VLUARIKA

. t4
wupHugyd lises Asil

% VIDEQO1 ™ DISCl1 —» TUNE1 —» AUXI

1A o/ 1]

] ? ¥
U4 ouaasmsaugy e hifidygumesedunnvesInTeda

! . ' Y
W ifeildynnunduyn  AvesdaynnnlwTe3a (Priority Channel) szifinnisien

yoadyan Tuveenindyanandnndududusn 1wy fidygyaduniives VIDEO vz
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9
[ a o s .
9% VIDEO veeInTe3a gnden uazluvuziaeaiy veuea--A (LCD monitor)dzvgans

uaanangi  YonlmI1 “VIDEOL”

X

" VIDEO1 *DISC1 *TUNEI] AUX1

U4 10uasn1sien vesdyaauileiidygyin VIDEO

.

Yta b

v . 14
B Hilnsmunseuduiies 2 nseandoudu vildndunnuesInTedaldayn i

o9

as d ] as ° a v as a o
y2dgane Jumstenyesdyaiu sinsfenluvesiidyaaududusuduusn
' & g Y 1w & ¥ 1 Ao ' o R R
DU  UASINDADAUQIFIITUYTUDU ADITDIUANIFIINNINTUDYICNYANTNIUNTD hlll
a [] A o a P~ d
dygiu  Fenlidygisdandeecgnaon
° o v as as aa ' as o o
winawe  myimsdenvesdygnaeziiulyTasdaluld udzdannudinnlu
o A ' A o 9/ v [ =3 [ -
N1I09H A ‘ifﬂ\ﬂﬂllﬁiymu']flll'll'lll']ﬂﬂllﬂ‘i]:aﬂﬂ‘lfﬂ\iuu
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WOk W

T
NP o

=
w

(e
WU

20

0000

0000
0003
0004
0005
0006

0008
000B
000D
DOOF
000F

0012
0015
0018
0018
001B
001E
001F
0020
0021

0023
0025
0027
0028
002B
002E
0030
0032
0033
0034
0035
0038
003B

003D
003F
0042
0045
0047
004A
004D

2500 A.D. Z80 Macro Assembler - Version 4.02a

0080
0082
0084

0043
0042

21
2B
7D
B4
20

31
3E
D3

CD

21
CD

21
CD
2B
7D
B4
20

OE
DB
Al
21
CD
0E
DB
Al
OF
OF
21
CDh
18

3E
CD
CD
3E
CD
CD
C9

00

FB

FF
88
43

5D

A7
3D

00
7D

F8

30
42

B7
4E
Cco
42

80

9F

00

00
00

07
00

00
00

00
00

00
00

00

Filename
Output Filename

PDATA
PSING
PREAD

CTRL
PORTC

INIT:
INITO:

INIT1:

DISP:

WRP:

lcd.asm
lcd. obj
ORG 0000H
EQU 80H
EQU 82H
EQU 84H
EQU 43H
EQU 42H
LD HL, 8000H
DEC HL
LD A, L
OR H

JR NZ, INITO

LD SP,9FFFH
LD A,88H
ouT (CTRL) ,A

CALL INITLCD

LD HL,HEADTAB
CALL WRP

LD HL,0700H
CALL DELAYL
DEC HL

LD A,L

OR H

JR NZ,INIT1

LD C,30H

IN A, (PORTC)
AND C

LD HL,DISTAB1
CALL WRHALF
LD C,0COH

IN A, (PORTC)
AND C

RRCA

RRCA

LD HL,DISTAB2
CALL WRHALF
JR DISP

LD A,Q0H
CALL GOTO
CALL WRLINE
LD A,40H
CALL GOTO
CALL WRLINE
RET



107
108
108
110
111
112

004E
004F
0050
0052
0053
0055
0056
0059
005C

005D
005F
0061
0064
0067

0069
006B

006E

0070
0072

0075
0077
0079
007C

007D
007E
007F
0081
0083
0084
0085

0086
0088
008Aa
008D

008E
0080
0092
0094

0095
0087
0098
0099
009cC
009D
009F

00Aa0
00A1
00A3
00A6

or
5F
16
198
3E
Al
CD
CD
C9

3E
D3
CD
CD
3E

D3
CD

3E

D3
CD

3E
D3
CD
C9

C5
F5
06
10
Fl
Cl
C9

CB
D3
CD
CS

DB
CB
20
Cc9

00
40

86
85

38
80
7D
7D
0c

80
7D

06

80
7D

01
80
8E

00
FE

FF
80
8E

84
7F
FA

06 08

7E
57
CD

10
C9

A0 00

F8

7A

D3
CD
C9

82

8E 00

00
00

00

00

00

00

00

00

WRHALF:

INITLCD:

CLSLCD:

DELAYL:

DELAYL1:

GOTO:

READ:

WRLINE:
WRLINE1:

WRBYTE:

RRCA

LD E,A

1D b,0

ADD HL,DE
LD A,40H
AND C

CALL GOTO
CALL WRLINE
RET

1D A,00111000B
OUT (PDATA) ,A
CALL DELAYL
CALL DELAYL
1D A,00001100B

OUT (PDATA) ,A
CALL DELAYL

LD A,00000110B

OUT (PDATA) ,A
CALL DELAYL

LD A,00000001B
OUT (PDATA) ,A
CALL READ

RET

PUSH BC

PUSH AF

1D B,0

DJNZ DELAYL1
POP AF

POP BC

RET

SET 7,A

OUT (PDATA),A
CALL READ

RET

IN A, (PREAD)
BIT 7,A

JR NZ,READ
RET

LD B, 8

LD A&, (HL)

LD D,A

CALL WRBYTE
INC HL

DJINZ WRLINE1
RET

LD A,D
OUT (PSING) , A
CALL READ

RET



113
114 00Aa7 48 69 46 69 20 HEADTAB DB"HiFi Controller"
00AaC 20 43 6F 6E 74
00B1 72 6F 6C 6C 65
00B6 72
115 00B7 20 56 49 44 45 DISTABI DB " VIDEO1l "
00BC 4F 31 20

116 OOBF 20 44 49 53 43 DB " DISCl "
00c4 31 20 20

117 o00cC7 20 54 55 4E 45 DB " TUNE1l "
oocc 31 20 20

118 0OCF 20 41 55 58 31 DB " AUX1 "

00D4 20 20 20
119 00D7 20 56 49 44 45 DISTAB2 DB " VIDEO2 "
00DC 4F 32 20

120 OODF 20 44 49 53 43 DB " DIsScC2 "
00E4 32 20 20

121 O00E7 20 54 55 4E 45 DB " TUNEZ2 "
00EC 32 20 20

122 OOEF 20 41 55 58 32 DB " AUX2 "
00F4 20 20 20

123

124

Lines Assembled : 124 Assembly Errors
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EXAMPLE OF POWER SUPPLY

Normal Temperature Type

Extended Tempersture Type
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Figure 2. Typical Z8A.CD Imterface
INITIALIZATION

Allee power ap, inlfiafize he 1C1 beloro sending data,
Note that tha | CI niexhde is very slow. thaelie, i is
siecessary o wiile a dolay loop program in between
instictions. Again, the t C1) can be configured for either
8-Lit or 4-bit ala ransfer When oporaling in 4-bitinode,
the uppar nibitde gets transioned fiest, followed by the

fnwar aihbin
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.00t ranstar operatkn. The starting address tor the (%)
1AMIs BO! tlor the first elgh charactors. For the next elght
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intelligent LCD Display

In this scction, we cxamine aa intelligent LCD display of two Jines, 20 characters per fine,
that is intesfaced to the 8051. The protocol (handshaking) for the display is shown in
Figure 8.8, and the interface to the 8051 in Figure 8.9,

The display fns two | I byte-wide regi one for ds (RS = 0) and
the sccond for characters to be displayed (RS = 1). It also contains & user-programmed
RAM arca (the character RAM) that can be prog: dog say desived ch,

that can be formed using a dot matrix. To distinguish between these two data areas, the
hex command byte 80 will be used to signify that the display RAM address 00h is chosen.

FIGURE 8.8 intelligent LCD Display

- — O
op—s
e

7 8 9 10 11 12 13 M4 I i I
00 D1 D2 D3 D4 D5 06 D7 RS R/W EN
Intelligent LCD Display
BT RS R/W O7 06 DS D4 DI D2 Dt DO Fqnd!on
(1] 0 0 1] ¢ 0 [} [} [} 1 Clear LCD and memory, home cursor
0 0 0 0 0 ¢ o0 [} 1 [} Cleac and home cursor only
0 1] 0 0 0 o [} 1 o s Screen action as display character wrilten

S = 1/0: Shift screen/cursor
170 = 1/0: Cursor R/, screen L/R
o o0 ¢ o o 0 t D C 8 D= 1/0: Screen onloff
€ = 1/0: Curior on/off
B = 1/0: Cursor Blink/Noblink
o 0 o o 0 1 SIC AL 0 0  SIC = 1/0: Screen/Cursor
RA. = 1/0: Shift one space R/L
0 0 [} 0 1 o N f [} [ DL = 1/0: 8/4 Bits per character
N = 1/0; 2/1 Rows of characters
£ = 1/0; 5X10/5X7 Dots/Character

0 0 0 1 Character address Wiite to character RAM Address slter this
1] 0 1 Display data address Wiite to display RAM Address after this
[} 1 Bf Current address Bf = 1/0: Busy/Notbusy

1 0 Character byte Write byte to tast RAM chosen

1 1 Character byte Read byte from last RAM chosen

Port | is used to furnish the command or data byte, end ports 3.2 10 3.4 furnish regls-
ter select and read/ write fevels.

The display takes varying of time to sccomplish the functions Hstod In Fig-
urc 8.8. LCD bit 7 is monitored for a logic high (besy) to engare the display s not over-
written. A slightly more complicated LCD displsy (4 lines X 30 characters) s currently
being used in medical diagnostic systems (o run e very similsr program.

Ledisp

The program “lcdiap™ sends the mestage “hella™ (o an Intolfigent LCD displey shown le
Figure 8.8. Port 1 supplies tho data byte. Purt 3.2 selocte the coavmand (0) or dsta (1)
registers. Port J.) enables a read (0) or write (1) level, and port 3.4 generates an actlve
{ow-cnable strobe.



Intefligent LCD Circuit for “Ledisp™ Program

< +8V -8y
T[]
1 2 3
Two Line x 20 Character EN
Intetiigent LCD Dleplay 6 14P3.4
Enable Low 8031

14 13 12 11 10 9 @8 7 5

~

D106 1054} 03|02]01 )00 | RW RSI
12P2.2
13P3.3
1P1.0
2r1
- arL2
4P13
$P1.4
6P1S
IPLE
8P1.?
ADDRESS MNEMONIC COMMENT
org 0000h
lodisp: olr p3.2 :select the command registar

olr p3.3 :geleot write level

mov &, #3(h scomsand 8 bits/char. 2 rows, 5 x 10

acall satrobe ;atrobe coemand to display

mov a,#0eh ;oommand soreen and cursor on, no blink

aogll strobe

msov a,#06h :command cursor right as dsata displayed

acall etrobe

mov @, #01h ;clear all and home cursor

aoall atrobe

eetb p3.2 ;seleot display data RAM register

mov . #'h! ;eay ‘‘hello"

scall atrobe
mov a,#'e’
acall strobe
mov a, #'1"
aoall strobe
acall strobe
mov a,#'0'
acall slrobe

here: sjmp here :mossage sent

:the mubroutine *'strobe’' im used to oheck for a display busy
:condltlon, and pulse P3.3 high-low-high to enable the display
;erite or read

rtrobe: mov pl.#0frh iconfigure port 1 as an input

setb p3.3 :get read level
walt: petb p3.4 ;generate read strobe
clr p3.4 ;enable the dlsplay
Jb pl.7 . wait :check for busy when BF = 1
setb p3.4 :end of read strobe
olr p3.3 :write charaoter to dieplay
setb p3.2 :choose data RAM
mov pl.a :character to port 1
clr p3.4 ;generate writo strobe
setb p3.4
clr p3.2 ;return with display as before call
ret

end



4515
1-OF-16 DECODER, LOW OUTPUT

+JT0+15V

OUuTPUTS

ouTPUTS

TOP VIEW

This package contains a latch followed by o 1-of-16 decoder. It may be
used to generate one output out of sixteen low as a decoder or can be
vsed to distribute negative-logic data to one of sixteen outputs.

In normal operation, the Follow input i made high and the Inhibit input is
grounded. An Input code weighted A=1,8=2,C=4, and D = 8 selects
the desiredﬁufput. For instance, code 1101 will select output 13. The se-
lected output goes low; all others remain high.

Making the Inhibit pin positive forces all outputs high. The Inhibit may also
be used as o data input.

If the Follow input is grounded, the state of the A, B, C, and D input lines
is internally stored. Note that this Is a hold-follow logic and NOT a D-type
Input, Address changes immediately appear at the output when follow is
high. When Follow is low, the last address Is internally stored.

Propagatian delay times are 800 nanoseconds ot 5 volts and 300 nano-
seconds at 10 volts, °

Supply current is 1 milliampere at 5 volts ond 2 milliamperes at 10 volts
. for a 1-megahertz clocking frequency.

Device is funclionally equivalent to the 74154 (TTL) and the 74C154
(CMOS).
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SCL4514B

CMOS 4-T0-16 LINE

SCL45158

FEATURES
4 Strobed Input Latch

¢ Inhibit Contro! ' -
4 Selocted Output Active High {SCL4514B) or
o Active Low (SCL4515B)

DESCRIPTION
The SCL45148 snd SCL4515B are two. out-

put options of a 4to-16 Line Decoder with

Latched {nputs. The SCL45148 presents a logic
“1" st the selected output, and the SCL4516B
presents a logic ‘0" at the selected output. The
lstches hold the lest input dats presented prior to
the Strobe transition from “1° to “0”. inhibit
sllows all outputs to be placed st “0”
(SCL4514B), or “1” (SCL4515B), regardless. of
the state of the Data or Strobe inputs

Applications include code conversion, sddress
decoding, memory selection control, demultiplex-
'ing, and readout decoding.

1)

TRUTH TABLE (Strobe = 1)

Dets Inputs Selocted Output
SCLA45148 = Logic 1"
Inhibit | D C B A | SCL4515B = Logic “0”
0 0 00O L)
0 0001 81
0 0010 82
0 00 1 1 3
0 0100 S4
0 o101 §5
o 0110 S6
0 o1 1 1 s7
o 1 000 §8
0 1 0 01 89
] 1010 s10
0 10 1 1 S11
[+ 1100 s12
0. 11 01 S13
0 t1 10 S14
0 17 1 11 S186
1 X X X X Al Outputs
= Q" SCL45148
All Outputs
= 1" SCLAS168
X = Don’t Care

DECODERS WITH LATCH ;

CONNECTION DIAGRAM
{all packages)

Data
inputs
N

S14 S

Vop D4 S10 S8 1
Il Wl Bl Il il
1

Qutputs

2
S13
-1
4713

24 23 22.21 20 19 18 17 16 15
SCL4514B  SCL45158B
1 2 3 45 6 7 8 9101112

| sol

st | 02| s6 | sal st
D1 S6 S3

§7 §2 V
B i ss.
"Data Outputs
tnputs
Add suffix for package:

D 24-pin Ceramic
E 24-pin Epoxy
H Chip

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
DC Supply Voltage VDD - Vss

Operating Temperature TA
D, H Device
€ Device

31015 Vdc

-65 10 +125 OC
“40t0 485 ©OC

BLOCK DIAGRAM

sofloa 26
s1}—o ABlH
sz'TcllEB
sal—ocaeld
T LIPS 3 73
ss|—oafich
se—oaech
41016 571—'-0Aacb
Dota 3 021 ODecoder s8—0AEEO
22 sof—oablo
Data 4 O swofF~oXelo
snp—oapCoO
Sm:boo———-J‘. P sz —oABco
su—.p:ico
814'—‘°Alc0
S1Sf—OCABCD

Vop * Pin 24
Vg = Pin 12

nauto—z

m:o—’-

Lateh

o |0 jo |»

23 J

inhidlt




SCLAS514B, SCL45158 ) . )
' ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS'

- 2 o )
PARAMETER VoD | conpiTions |- Tuow +25°c LT
Vde) . Min. | Max. | Min. | Typ. | Max.| Min. | Max. | .
QUIESCENT DEVICE CURRENT{ bo . _
ST 5 [Vin=VesorVoo | — | 8'] = [oos| s | - [150 [pAde
10 ] All valid input - 110 - |01 |-10 3 ~ | 300
15 | combinations - 20 ] - |02 20 | - 600

NOTES: E Remammg Statlc Electrical Characteristics are hsted under 'SCL4000B Series Family Specifications”.
2 Tiow'= -55 C for C, D, F, H device.
= -40°C for E device.
— - « - Taign = +125° C{orC D, F, H device.. - - —-

=+ 85°C for E device. . -
DYNAMIC CHARACTERISTICS (C, = 50pF, TA=,2$°C)
) " PARAMETER E NSO | Min. Typ. | Max. | Unins
PROPAGATION DELAY TIME teen one | :
From Data Inputs "8 - 550 1100. ns
o . 10 - 25 450
‘ 15 - 150 300
From Inhibit lnput 5 - 400 800 ns
10 - 150 300
15 — 100 200
OUTPUT TRANSITION TIME " tren, trad . . 130 260
. -— . ns
4 10 - 65 130
. 15 . - 50 100
MINIMUM DATA INPUT SETUP TIME teetup
5 - 125 250 ns
10 - 50 100
. 15 — 40 80
MINIMUM STROBE PULSE WIDTH PWst
5 - 175 350 ns
10 - 50 100
15 - 40 80
Voo, DRAS VOLTAGE (Véc)
2018 16 -14 12 .10 8 6 4 -2 0 —
- Vo =5 Vec $ § -
-8 ver
9! /? 10 { g
—11 A | s @
Voo =- 10 Ve . S £ Voo = 15 Vo
= g 8 5 ‘
Ve =15 Véc . g g‘g -~ A —t v =10 Vi
b+ 1 4— g
E 2 \c.-n-l Tom25°C
" ¢ - N . 1.1
Ta=18 = 0 2 4 6 8 0 17 1 68 -
Veo. DRAN VOLTAGE (Véc)
Typicat P-Channel . Typical N-Channel

Source Current Characteristics ) Sink Current Characteristics



LOGIC DIAGRAM

s o A
| . X3Eo0 ' 5
" a N alto war e
TD,_— EREE J' b __3eto 20 810 :
- asto W 81
:13 | -38eo L.
Wl . - A8€0 e
. L Asco . s1e
ASCO oissis
—

In SCL451868 Only

AMP BiAS
tHPUT E

‘E AMP BIAS
INPUT

010CE 0100€
sias L2 5] Bias

4 tNeyT E E +INPUT |

~INPUT E-—-, ,—E—mmr

ouTPUT E E outPuT
~-v[e | +v .,
0 e

QUFFER [ Enurrea

INPUT INPUT

QUFFER I3 5] BUFFER -

oUTPUT | OUTPUT
13700

l[arm|

Fig. 8. Pinout detsils for the 13700
{ransconductance op.amp.
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PROGRAMMABLE PERIPHERAL INTERFACE

| MCS-85™ Compatible 8255A-5 ® Direct Bit Set/Reset Capability Easing
& 24 Programmable 1/0 Pins Control Application Interface
u Completely TTL Compatible & Reduces System Package Count
m Fully Compatible with Intel improved DC Driving Capabliity
Microprocessor Families m Available in EXPRESS
— Standard Temperature Range
— Extended Temperature Range
B 40 Pin DIP Package or 44 Lead PLCC
(Seu Intel Pacragng Oroer Vumoer: 211369)

u Improved Timing Characteristics,

The Intel 8255A is a general purpose programmable 1/0 device designed for use wih Intel microprocessars. it
has 24 1/0 pins which may be individually programmed in 2 groups of 12 and used in 3 major modes of
oparation. la the first mode (MOOE 0), each group ot 12 I/C pins may ba programmed in sets of 4 1o be input
or output. In MODE 1, the second mode, each group may be programmed 10 have 8 lines of input or output. of
the remaining 4 pins, 3 are used for handshaking and interrupt control signals. The third mode of operation
(MODE 2) is a bidirectional bus mode which uses 8 lines for a bidirectional bus, and 5 lines, borrowing one
from the other group, for handshaking.
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Figure 2. Pin

Configuration
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Flgure 1. 8255A Block Diagram
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8255A FUNCTIONAL DESCRIPTION

General

The B255A is a programmable peripheral interface
(PPI) device designed for use in Intel microcomputer
systems. Its function is that of & general purpose I/0
component 1o interface peripheral equipment to the
microcomputer system bus. The functional configu-
ration of the B255A is programmed by the system
software so that normally no external logic is neces-
sary 1o interface peripheral devices or structures.

Data Bus Buffer

This 3-state bidirectional 8-bit butier is used to inter-
face the B255A to the system data bus. Data is
transmitted or received by the butier upon execution
of input or output instructions by the CPU. Control
words and status information are aiso transferred
through the data bus buffer. !

Read/Write and Control Loglc

The function of this block is to manage all of the
intemal and exiernal transfers of both Data end
Control or Status words. it accepts inputs from the

CPU Address and Control busses and in tum, issues
commands to both of the Control Groups.

(Cs)
Chlp Select A “low" on this input pin enables the
communication between the 8255A and the CPU.

(RD)

Read. A “low" on this input pin enables the 8255A
10 send the dats or status information to the CPU on
the data bus. In essence, it allows the CPU to “'read
from" the 8255A.

(WR)
Write. A “low™ on this input pin enables the CPU to
write data or control words into the B255A.

(Agand Aq)

Port Select 0 and Port Select 1. These input sig-
nals, in conjunction with the RD and WR inputs, con-
trol the selection of one of the three ports or the
control word registers. They are normally connected
to the least significant bits of the address bus (Ag
and Ay).

[ n
- ~rﬂ-‘-~’——: -";‘"m:«
1
!

() = KD o

.*K'T-‘l“ :.'::- " R
B T e e s
i
L
-——od
pps— L e —— K—"> ...'.. Do
a -
N— ! g
l ]
a1
231308-3

Figure 3. 8255A Biock Dlagram Showing Data Bus Buffer and Read/Write Control Logic Functions
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8255A BASIC OPERATION

A1 | A9 | RD| WA | TS| input Operation (READ)
0{0]| 1] o0]|PotA — DataBus
0fjt1jo0 1 0 [PortB ~—+ Data Bus
1t]0to0 1 0 |PortC —+ Data Bus
Output Opaeration
(WRITE)
0jo|f 1 0 | 0 {DataBus ~— PortA
0j1]1 1] 0|0 |DataBus ~— Port8
1]0{t] 0] 0 |DataBus — PortC
111] 1] 0} 0 |DataBus — Control
Disable Function
X|Xx X | 1 |DataBus — 3-State
110] 1 Iitegal Condition
XX 1 Data Bus — 3-State
(RESET)

Reset. A “high” on this input clears tha control reg-
ister and all ports (A, B, C) are set to the input mode.

Group A and Group B Controls

The functional configuration of each port is peo-
grammed by the systems software. In essance, the
CPU “outputs” a control word to the 8255A. The
control word contains information such as “moda™,
“bit set”, “bit reset”, etc.,, that initializes the func-
tional configuration of the 8255A.

Each of the Control blocks {Group A and Group 8)
accepts “commands” from the Read/Write Control
Logic, recaivaes “control words” from the internal
data bus and issues the proper commands to its as-
sociated ports.

Control Group A—Port A and Port C upper (C7-C4)
Control Group B—Port B and Port C lower (C3-C9)

The Control Word Register can Only be written into.
No Read operation of the Control Word Register is
allowed.

Ports A, B,and C

The 8255A contains three 8-bit ports {A, B, and C).
All can ba configured in a wide variety of functional
characteristics by the system software but each has
its own special featuras or “personality” to further
enhance the power and (lexibility of tha 8255A.

Part A. One 8-bit data output tatch/buffer and one
8-bit data input lalch,

Part B. One 8-bit data input/output latch/buffer and
one 8-bit data input butfer.

Part C. One 8-bit data output latch/butter and one
8-bit data input buffer (no latch for input). This port
can ba divided into two 4-bit ports undar the mode
control. Each 4-bit port contains a 4-bit fatch and it
can be usad for the controfl signal outputs and status
signal inputs in conjunction with ports A and B,
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Figure 4. 8225A Block Diagram Showlng Group A and Group B Control Functions
Pin Configuration PlnDN-mn ———
wod N SO0 D7-Do ata Bus (Bi-Directional)
[ sk m[Jras RESET Reset input
\ ] » ey .

- E : - g o Ts Chip Select

s =h= RD Read Input

a [j . ]ty -
et MarS WR Write Input

“ge =P A0, A Port Address

e 2{]6

scr (e . »De PA7-PAO Port A (Bm

:E:} :3: PB7-PBO Port B (BI)

e nple, PC7-PCO PortC (BIT)

L=1a [ »lo

[ 3s L] Y™ V(x . -+ 5 Volts

L33a Ll nl

pag= 2f) s GND 0 Volts

L Ts ] nl)em

e n)r

g rpe 8255A OPERATIONAL DESCRIPTION

231308-5
Mode Selection

There are three basic modes of operation that can
be selecied by the system software:
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Mode 0—Basic Input/Output
CONTROL WO
Mode 1—Strobed input/Output o “‘I"']"‘I“l"'["'l“l
Mode 2—Bi-Directional Bus J
When the reset input goes “high™ alt ports will be set
to the input mode (i.6., all 24 lines will be in the high
impedance state). After the reset is removed the s e
8255A can remain in the input mode with no addk
tional initialization required. During the execution of Iyl e
the system program any of the other modes may be 8- ouTrY
selected using a single output instruction. This al- oar s
lows a single B255A to service a variety of peripheral L
devices with a simple software maintenance routine.
wOood HLECTON
The modes for Port A and Port B can be separately Hifmeo
defined, while Port C is divided into two portions as
required by the Port A and Port B definitions. AR of
the output registers, including the status flip-flops,
will be resat whenever the mode is changed. Modes anowe s
may be combined so that their functional definition P—
can be “taijored” 1o almost any /O structure. For R
instance; Group B can be programmed in Mode 0 to
monitor simple switch closings or display computa- PoRT A
tional results, Group A could be programmed in ot
Mode 1 to monitor a keyboard or tape reader on an pomsopp—
interrupt-driven basis. - wood ¢
N-wood t
1% » w0t 3
MOO4 Y FLAS
1= &LTIVR
2313087
Figure 6. Mode Definition Format

ey gk, G, ey,

<

wott —J_8 —— e AT
1 U
-l -~ ales
w00t 2 ° < A
10 -OIRECTIONAL
sl LT pori e R

2213006

Figure 5. Basic Mode Definitions end Bus
Interface

The mode definitions and possible mode combina-
tons may seem confusing at first but after a cursory
raview of the complete device operation a simple,
fogical 170 approach will surface. The design of the
8255A has taken into account things such as effi-
cient PC board layout, control signal definition vs PC
layout and complete functional flexibility to support
elmost any peripheral device with no external logic.
Such design represents the maximum use of the
available pins.

Single Bit Set/Resaet Feature

Any of the eight bits of Port C can be Set or Resst
using a single OUTput instruction. This feature re-
duces software requirements in Control-based appi-
cations.
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=

ST SLTMERLY
temY

0= RESLT

o1 stuect
10 112,3:6 4187

8.0-e1v]1ie:0

T YAISLY FLAD
o acuvl

221308-8

Figure 7. Bit Set/Reset Format

When Port C is being used as status/control for Pont
Aor B, these bits can be set or reset by using the Bit
Set/Resat operation just as if they were data output

ports.

interrupt Control Functions

When the B255A Is programmed 1o operate in mode
1 or mode 2, control signals are provided that can be
used as interrupt request inputs to the CPU. The in-
temupt request signals, generated from port C, can
be inhibited or enabled by setting or resetting the
associated INTE flip-fiop, using the bit set/reset
tunction of port C.

MODE 0 (BASIC INPUT)

This function allows the Programmer 1o disaliow of
allow a specific 170 device to interrupt the CPU with-
out atecting any other device in the interrupt struc-
ture.

INTE flip-fiop definition:
(BIT-SET)—INTE is set—Interrupt enable
(BIT-RESET)—INTE is RESET—Interrupt disable

NOTE:
All Mask fiip-fiops are automatically reset during
mode selection and device Reset.

Operating Modes

MODE 0 (Baslic Input/Output). This functional con-
figuration provides simple input and output opera-
tions for each of the three ports. No “handshaking™
is required, dats is simply written to or read from &
specified port.

Mode 0 Basic Functiona! Definitions:

© Two 8-bit ports and two 4-bit ports.

¢ Any port can be input or output.

o Outputs are latched.

e Inputs are not latched.

e 16 ditferent Input/Output configurations are pos-
sible in this Moda.

L0

fowr trg —o|

) q et

g emee]

Qe )

0,0, — — m = = —— — =+

b —

221308-9
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MODE 0 (BASIC QUTPUT)

- —\ - s
tom o —]
o, e
e s
Qarae )
ouTyT )
231308~10
MODE 0 PORT DEFINITION
A B Group A Group 8

bs | 03 | oy | D PortA (f,:::) . Port 8 (::::)
0 0 0 0 OUTPUT OouTPUT 0 OouTPUT OuTPUT

0 0 0 1 OuUTPUT QUTPUT 1 ouTPUT INPUT
0 0 1 0 OuTPUT OUTPUT 2 INPUT OuTPUT

0 0 1 1 ouUTPUT OUTPUT 3 INPUT INPUT
0 1 0 0 QUTPUT {NPUT 4 OUTPUT ouTPUT

0 1 0 1 ouTPUT INPUT 5 QuUTPUT INPUT
0 1 1 0 ouTPUT INPUT 6 INPUT OuUTPUT

0 1 1 1 ouTPUT INPUT 7 INPUT INPUT
1 0 0 0 INPUT OUTPUT 8 ouTPUT ouTPUT

1 0 0 1 INPUT OUTPUT 9 QuUTPUT INPUT
1 0 1 0 INPUT OUTPUT 10 INPUT QUTPUT

1 0 1 1 INPUT OQUTPUT 1 INPUT INPUT
1 1 0 0 INPUT INPUT 12 OUTPUT OUTPUT

1 1 0 1 INPUT INPUT 13 OuTPUT INPUT
1 1 1 0 INPUT INPUT 14 INPUT OUTPUT

1 1 1 1 INPUT INPUT 15 INPUT INPUT




intele 8255A/8255A-5
MODE CONFIGURATIONS
CONTROL WORD 00 COXTROL WORD &2
8 0 08 o, o °, B, 0, B, O o, o
ooanoe T-T] Clelelo]-T-TT]
A ,‘. (LTS . A, LA,
s e
At ey, e v, 2,
e | o, o{
e o, e,
S, s,
231308-1% 21308-12
CONTROL WORD ¢1 CONTROL wORD 3
% 9 9 o o o o % % o o 0o o o o
nopooang CLlel [T TT]
a Ll oA, 24 a L] ra,a,
82554 2354
ey, e ey,
038y ] e{ 030y =—— ={
—r— e, At e,
S, st o,
231308~13 231308-14¢
CONTROL WORD a4 CONTROL WORD o8
% % &% o o o o % O & © 0, p 0 o,
CLl [T rl LlelelT-T-]-T]
- P vy n, Y N
2564 =s6a .
— ey, 4 L D]
- I | - q=
e, ——— 0,
Sy, St
231308-15 231308 -18




. @
lntel 8255A/6255A-5
CONTROL WORD 012 CONTROL WORD 14
% D o o 0, 0, B O % & & o o o o b0
[jbla]\]‘)’]ﬂ]q I‘I‘l.]‘]‘J.“lol
a : oA, ra, a -——,"—— [T
€554 2354
e o, e,
0,0, +— ] c{ ‘ L c-[
— Ay, —— " rc,
s, S,
231308-23 231308-24
CONTROL WORD 213 CONTROL WORD £15
% o o ©° 0 O 0 f % 5 6 D 9 0 O, o

[TLLLTTT]

ot paa,

»

2364
S L
L —— c{

—t— 1y,
It

231308-2%

Operating Modes

MODE 1 (Strobed Input/Output). This functional
configuration provides a means for transferring 110
datatoorfromaspeciﬁedponinconjunctionwith
strobes or “handshaking™ signals. In mode 1, port A
andponBusemelinesonponClogenerateor
accept these “handshaking™ signals.

Mode 1 Basic Functiona! Definitions:

¢ Two Groups (Group A and Group B)

¢ Each group contains one B-bit dats port and one
4-bit control/dats port.

. The&bhdaupoﬂcanbeeﬂherhpmoroutput.
Both inputs and odtputs ere latched.

® The 4-bit port is used for control and status of the
8-bit data port.

[T-LTLTLT]

[--

{-—#—-——'c,'c.
c

o2,

oty

221300-2¢

Input Control Signal Definition

ETE (Strobe Input). A “low" on this input loads
data into the input latch.

IBF (Input Butfer Full F/F)

A “high” on this output indicates that the data has
been loaded into the input latch; in essence, an ac-
knowiedgement. IBF is set by STB input being low
and Is reset by the rising edge of the RD input.

INTR (Interrupt Request)

A “high” on this outpul can be used to interrupt the
CPU when an input device is requesting service.
INTR is set by the STE is a "one", IBF is & “one"
and INTE is a “one™. It is reset by the falling edge of
RD. This procedure aliows an input device to re-
quest service from the CPU by simply strobing its
data into the port.
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INTE A INTE B
Controlled by bit set/reset of PC,. Controlied by bit sat/resst of PC,.
MOOE 1 {PORT Ay MODE 1 PCRT 6)
LTI [ ~, e, [}
CONTROL WORO CONTACL wORO

0, 9 0, 0, 0, 9, 0, O,

— ™ (XXXXCLN

—— 187,

0, 0,0, 0,00, 0,0, cos

(LD XX | L=
(=" ']
1= 1YY

b
m,

———
ar,

0. QuTPUT
‘———E—. ntTR, e TR,
D ——df & gy
2
oy P10
231308-27 231308-28

Figure 8. MOOE 1 Input

e

TR~ e S
-]

2108-29

Figure 9. MODE 1 (Strobed input)
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Output Control Signal Definition

OBF (Output Butfer Full F/F). The OBF output will
go “low™ to indcate that the CPU has writlen data
out to the speciied port The DBF F/F will be sel b
the rising edge of the WR input and reset by KC’%
input being low.

ACK {Acknowledge Input). A "low™ on this inpul
informs the B255A that the data from port A or port
B has been accepted. in essence, a response from
the peripheral device indicating that it has received
the data output by the CPU.

INTR (interrupt Request). A “high” on this output
can be used to interrupt the CPU when an output

device has accepled data vansmitted by the CPU.
INTR is set when ACK is a “one", OBF is a “one”,
and INTE is a “ona™. It is reset by the falling edge of
WR.

INTE A
Controlled by bit set/reset of PCg.

INTE B
Controlied by bit set/reset of PC,.

MODE 1 (PORT A) MODOE 1 (PORT B)
[T 79 &) -1
CONTROL WORD CONTROL WOAD
S 0 By D, D, B, B, O, ©; B By 0, b, O, 0y O,
[+ o]+ e Jr]XIXIX] [ XXX = ] e
< [— &%,
o eyt
S~ 0UTAUT
f—— INTA,
- e . [~ p—
as e
231308-30 231308-31
Figure 10. MODE 1 Output
L] N\
N
b tacq
~ \
-“-
TR
=) 7
= )
e D —
—%
- \oy
231308-32

Figure 11. MODE 1 (Strobed Output)
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I !

CONTROL W04
S Oy 04 0, 0, O, O, 8, PO tnTR,
N/
HRnozon o
o
S| e
R ——d] <, ——w CaF,

o<, fe——— Sk,

L ALY

231308-33
PORT A—{STROBED INPUT)
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Figure 12. Combinations of MODE 1

Caombinations of MODE 1

Port A and Port 8 can be ndividually dafined as in-
put of output in MODE 1 te suppert a wide varisty of
strobed 170 appfications.

Operating Modes

MODE 2 (Strobed Bidirectioral Bus \;0). This
functional configuration provides a means for com-
municaling with a peripheva! device or structure on a
single 8-bit bus for both transmitting and receiving
data (bidirectional bds 1/0). “Handshaking"” signals
are provided to maintain proper bus flow discipiine in
a similar manner to MODE 1. Interrupt generation
and enable/disable functions are also available.

MOOE 2 Basic Functional Definitions:

¢ Used in Group A onty.

¢ One 8-bit, bi-directional bus Port (Port A) and a 5-
bit controf Port (Port C).

® Both inputs and o touts are latched.

® The 5-bit controt port (Port C) is usad for control
and status for the 6-bit, bi-directional bus port
{Port A).

Bidlrectional Bus I/0 Control Signal
Definition

INTR (Interrupt Request). A high on this output can
be used to interrupt the CPU for both input or output
operations.

Qutput Operations

OBF (Output Butfer Full). The DBF output wifl go
“low" to indicate that the CPU has written data out
to port A

ACK (Acknowledge). A “low” on this input enables
the tri-state output bufter of port A to send out the
data. Otherwise, the output butfer will be in the high
impedance state.

INTE 1 (The INTE Flip-Flop Associated with
OB8F). Controfled by bit set/reset of PCs.

Input Operations

STB (Strobe Input). A “low” on this inout loads
data into the input jatch.
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INTE 2 (The INTE Flip-Flop Assoclated with 1BF).

IBF (Input Butfer Full F/F). A “high™ on this output
Controlled by bit set/reset of PCq.

indicates that data has been foaded into the input
latch.

CONTROL WORD

®, D, O, O, o 05, O & o

(LI

L

Figure 13. MODE Control Word 231308-36
Figure 14. MODE 2

DATA FROM
C™U TO K554

ar L \ T

: }
— +H

yy—|
m /
‘me
L 22
- s — G |
PRA(AAL
__________ < b —-— b ———
/ —lw L
]
DATA PO DATA PO
PERPHERAL TO K2834 S84a TO PEMPIHERAL
OATA FROM
SI054 TO 083
231308-37
NOTE:

Any sequence where WR occurs before ATK ard STE occurs before RD is perrmssible,
(INTR = IBF » MASK ¢ STH » RO + DBF » MASK « ATK « WR)

Figure 15. MODE 2 (Bidirectional)
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MOOE 2 AND MOCE 1 (INPUT)
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Cre ' w < |—F—
£ ————q B ——

Figure 16. MODE Y/, Combinations




s ]
lntel 8255A/8255A-5
Mode Definition Summary
MODE 0 MODE 1 MODE 2
IN ouT IN ouT GROUP A ONLY
PAy IN out IN out «—
PAy IN out IN out «—
PA; IN ouT IN ouT —
PA; IN ouT IN ouT «—
PA¢ IN out IN out «—
PAg IN ouT IN out —
PAs IN ouT IN ouT - ’
PA; IN ouT N ouT «—
PBp IN out IN out —
PBy IN out IN out —_—
PB, IN out IN out _
PB;3 IN out IN ouT — MODE 0
PB, IN ouT IN out — OR MODE 1
PBs IN out IN out — ONLY
PBg IN ouT IN ouT —_—
PB; IN out N out —
PCyo N out INTRg INTRg 170
PC, IN ouT iBFg OBFg 170
PC, IN ouT STBg ACKg 170
PC, IN out INTRA INTR, INTRA
PC, iN ouT STBa 170 STBa
PCs N ouT IBF s 170 IBF
PCg IN out 170 ACKa ACKa
PCy IN ouTt /o) OBFa OBF,

Speclal Mode Comblnation

Considerations

There are several combinations of modaes when not
afl of the bits in Port C are used for control or status.
The remaining bits can be used as follows:

# Programmed as Inputs—

All input lines can be accessed during & normal Port

C read.

if Programmed as Outputs—

Bits in C upper (PC;-PCy4) must be individually ac-
cessad using the bit set/reset function.

Bits in C fower (PC3-PCp) can be accessed using
the bit set/reset function or accessed as a three-

some by writing into Port C.

Source Current Capabllity on Port B

and Port C

Any set of eight output butiers, selected randomly
from Ports B and C can source 1 mA at 1.5 volts,

This feature allows the 8255 to directly drive Darling-
ton type drivers and high-voltage displays that re-
quire such source current.

Readling Port C Status

in Mode 0, Port C transfers data to or from the pe-
ripheral device. When the 8255 is programmed to
function in Modes 1 or 2, Port C generates or ac-
cepls "“hand-shaking" signals with the peripheral de-
vice. Reading the contents of Port C allows the pro-
grammer to test or verify the “status” of each pe-
ripheral device and change the program flow ac-
cordingly.

There is no special instruction to read the status in-
formation from Port C. A normal read operation of
Port C is executed to perform this function.
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T CONFIGURA TION
Z % % 0 o o o 0

{ b ‘ (L] ; ., :..u.]:nu‘luu.l 197, Imvu.l

e ? X GROU® B

DUTTIT CONSIGUAA NCH
X % ¥ o 0 o 0 0O

E, -..‘! 1o, 1o lnmu.[nr:.[ﬁl’l.}wu,l
Grow s
231308-53

GRS a

Figure 17. MODE 1 Status Word Format

% o ©o ©o O ®8 O 0

[’5., -",% s, me,lmu‘m

RO A // GROUP B
DEFND Y MODE § O MODE t SELECTION]
231308-42

Flgure 18. MODE 2 Status Word Format

APPLICATIONS OF THE 8255A

Tre 3255A is a very powerful tool for interfacing pe-
righaral equipmant to the microcomputer system. it
repressnts the optimum use of available pins and is
M encugh 1o interface almost any 170 device
without the need for additional extermai logic.

Each pacgheral device in a microcomputer system
usually has a “service routine” associated with it.
The routne manages the software interface be-
twean tha cavice and the CPU. The functional defini-
Bon of thg 2255A is programmed by the 1/0 service
fouting and becomes an extension of the system
software. By examining the 1/0 devices interface
charactaristics for both data transfer and timing, and
matching this information to the examples and ta-
blet in the cotailed cperaional description, a contro!
word €an easily be develaped 1o initialize the 8255A
10 exactly “fit” the application. Figures 19 through
25 taprasant a fow examples of typical applications
of tha 8255A,
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"o e 10
samrta

Q04

e TN
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rerer rEe0
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| M.

Sate atagy

Laa LRITTY

L T

ses0w

L1}

Oata agaov
acx

T

‘22 33333337 Naza

CORT a0, LOCIC &N DRVIAS
T LanurT

Atauesr
231308-13

Figure 19. Printer interface
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Flgure 20. Keyboard and Display interface
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ure 23. Basic Fioppy Disk interface
Figurs 21. Keyboard and Fig y
Terminal Address Interface
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Figure 24. Basic CRT Controfier interface
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