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mig, bu makine, tezgah ya da robotlarin

{

charn gilkmistie.

frattande

Fullamylmasy ;

bir hal olma i bu

gistenlerin ogerenl lns

oefitim konusu prob

olusturmaya
baslamigbtir,

CHC—-te

jahlarinag bir gir

1alh simulatdrid her ne

tarla kivaslanamayacak kadsr o

a da  vine de

pahtalyl hasarlara adravabilomgktedir, Usellikle ir

renen’ in Bullanimanda ise, € =1k sk acidl  durdarma

femergency stopd dligmesine basarak durdaemabk, vazily  prog-

ramlariy ve ona harcanan emesi Mebha etmel yerine  vazilmis
i ‘ ¥ 5 ,

programlary Eontrol eden i Rontrolde program gergek bie
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program doet krsaimdan olugur. Bu kisimlar ve programin kul-—
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landigy bkazy drel adresler e fAkle gee-
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FORTGIR: Z80-FI0mun FA ve PR portlarint giriz ola-—

rak programlar. Eger omikrobilgi e Dilad gonderdlnlvorsa

varni bekleme duramuanda i portlar mlarak bhirakilaie,
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Bunun digin M8 ve FBR kontrol va

Tiv,

FORTCIE: ZEOI-FIO nun FA vae FReportlarin. g

iz ola—

rak programlarc. Bu durumda OND ve bilgid mclerd Tabilir.

Fortlar: cikis olarak programlamak dcin PO kontrol varacina
L ¥ 5

”
drnce FF sonra da 538 gonderilic. Harmgd bitlerin gikis olaca—

g 58 bilgd ile bildivilmektediv, MO portuma da FF ogdnde

rilerek btussa bazilmadigr belirtilir. Ph-tontrol vazacioa OF

vartlarak gikig haling getirilir ve FF yazilir.

TUSBAS: Bu program AZ200 adresindell FIUAMErasini
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kullararak TABLO ftablosundan tusun satie ve siitun i

‘P

1ile-

il buluwe. Bilgileri P& ve PRB-portlarina Bovar.

BAK: RS-FF gakisainy okuyarak mitrobilgisavearin veri-

. Buodslam bir

B

ot

lern bilgileri alip almadidin bomtro

cevirdim icindedir, Yanmi yaklagih ke bu konbtrolld vapar.

Eaer cevap yvok ise A201 adresine 0% yazsr. Qevap geldikten

mra portlardaki tue bilgilerini =

~Lma P

TUSSIL: FA ve FR portls

lara basily olmadigy belirtilir.



TABLO: Mikrobilgisayarin tus takimindaki

slitun bilgilerini tablo halinde

%

programl  tarataindan kellanmilyie. Tabklo

lar ve toplam 24 btus ig

in A8-hytes  lik yver kaplar.

TUSNUM:

Dirove seltun bilgileril gondes

numarasinin yerlestirlildigi yverdir. PMumara BABIC

tarafindan bu adress (AZ00D) yverls

a

HATA: BEAK programinda ©

ayarwndan

GO0 kontrolden sonra da gelmemilsss

(201 05 sa-

YLI8L vyazilir,

ke laran alt progeramiac
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ADOT  EE 4F LD A, #4F |
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AT OE FO LD D HFE

GOOY ED 7Y DUt BOY &
AOOE 9 R
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AClE  ED 31 Ouy (s0,D0

AOL4 ED B9 QU7 (BCY ,E

ARLE O FB LD C,#FE

Aoid ED Sl ouT (), D

AOLE OFE FE LD, HFE

AGIE  3E OF LD Ay, HOF

AOLE ED 79 CHIT (REY 6

AGZ0 OE FC LD O, #FC

AOZE ED T OuT (BC LD

RTINS B RET

AOZE 0 21 &1 A0 TUSREAE LD ML, #TABRLO 3 FORTLARAS AZ00 ADRE-
AOZE IR 00 AR LD fy (82000 P BINDE MUMARAST BULU-
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N

T
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2.3 BABIC Dilinde Egitici Frogram

Bu béElimde kisisel mikrobilgisavarin ve B

i grae

fik olamnaklarsy kullamilarak hazielasnan e9itici programin a-

.

Fiklamalary verilmisticr., Frogeamin herbir vardimel altprog-

ramina ikl harflik kgl komutlarls gidilmektedir. BABIC

programin list sl fdedie, Fullam:lan kigilk komutlar

gsagida sgaiklanmistir.

Frogram Listesi Alma @ LS komutw  ile OND- dilinde
vazilan programin listesi ekrana alinabilir. Isternilen sa-
tirdan itibaren listeyl almabk dcin LE den sonra ssatir nums—

rasl yazilir, aksi halde sidfir numarala trrdan 51Hleﬂ

liste verir., Liste almay: durdurmalk igin beosliuk *uwun
(space bar) basilir. ki kere bu tuse basildigainda isleam a-

ks liste alma altprogramindan ddner.

Frogram Yazma : ED komutu il CNO- proges

altprogram: s aralie. ED ke

mLLE LG

satir  numar

yazilmamis ise NO'dan itibaren progeam vazilacag:r kabul -

ciliv., FProgram vazma W akl ldedir, ED bomubu ile besraber

kAT
MO 3

=k alir,

Bodua vazitldiktan va da yvarilives dilzeltildikten sonra
Feturn tusuna basilair,
N GOl ¥

ghrana gelicr. Ayni  sekildes X%, I, F ve IpE*

thunlarina

Bilgiler yarilir va da didzeltilir., Yazilan oo DN Tde

gecersiz i programn G-kodunu,

ter, £ @1 wve F-bilaile wpe LA ~lerin disinda i

i de geg

program Bilgileri tekrar ister. FProgram X, Z ve F sibunla-

~ima G-koduna gire gerekld iee

ot

Lir. Urnegin GO0 digin F

siitununeg gelmez wve F-bilgisl istemez.

CM sttunundalki bilgi vazildaibktan sonre  progeram bie

alttaki satira gegsr.

¥:Agiklama stitunu. X, Z ve F bolum—3"te aciklanmigtir.



)

Daha dnoce yvazylmig bir satirda didz

2ltme yvapllivor lse

dilzeltilmeyvecek sUtunlar dicin valnizos Refturn tusurna basi-—

gramlama aliprogramindan grhmak igin G stturunda OE

vazilair.

Frogram Yazmaya Devam Etme : RP komutu ile proge

mire en son satiraindan bir soneakd

baslamnsak

program yasma altprograming geclliv.

Bmﬁ‘Satlr Tlave Etme o IN komuatbu 4]

@, komatla b

her veardilen sablr ve sonraki sativlary bie

ahar Lleriyve a-

tar, Fomut ile nomarasi verdlen

& ositbununa &

zar. GRi-kodu B gsabtir anlamina

.
St

ag: gibil bu satieda CNMO e

Satir Silme : DL komutu

bari smiler,

c1 yukarilys yvazar.

oi

Frogram: Silme : ER komuty ile, wazilan va da dis-
ket Unitesinden yilklenen LUlbUn progeam s3iiinde.
Disketten Frogram Yikleme : LD bomuatw  ile programn

vitklams altprogramina gegilic. Altprogram dis

whien  yidkle-
recek CHNOC-programinin adung
FROGRSM TEME o«

vararak lster.

TORMA i

Ormel olarak

imli programin dsmi oyvazilir.

Feturn husundan sonra yikleme progeamin sk

AT R

YURLEME ., 0 LUTFEN REK

vazar ve programi di b mira akbarir,

e oyitk lanen programda programon bittigini belicrten  END

komutu aciklama siltununda yvok dse ebrans

TORMA L, CNC PROGRAMINDS END EOMUTU v




X
.

yvazilir . Yiklems bittikten sonra ekrana
TORNMA o CNC YURLEMNDI

bildirimi vazilir.

Diskete Frogram Saklama : SA kamuetu ile CHNO-dilinde

vazilan  programin daha sonraki o Bullanamlar dgin manystik

diskte saklama amaciyvla progran saklama aliprograminag g

Sl
Tir, Yiklemede oldugu gibi burads da  programin hangd ismim
altinda saklanacadr soruluwr, ekera

FROGRAM 1S8MI

vazilir. Isim yvazilip Fetuen tusunae basilidaktan sonra elra-

SOkKI_AMA. | LUTFEN &

EYINLZ

vazilir, Saklama iglemi bittikten sonrse skrana
FROBRAM TORNA L CONC SRT &l TINDA
FROGRAM UZUNLUGL 248

CLARNDT

lamarn programda ERD koo

ramdan sonra NIS3%a kadar olan bosg vrlar da diskete k:

dadilir. Boviecs srogran diskebtte, oldugundan  daha bilyidk

Hem yilkleme hem de saklama alt programlaees CHﬁ“WPQﬂ ----
raminin program tipl olan JONC dgaretini kendisi hoyar.
Eaer program ismi bilgisayvar tarafindan istenildigindes isim
icinde () var ilse ekrana

FROGRAM 18MI GECERSILIZ

yamilie,

Disketteki Frogramlarin Listesi : CA komutu ile
diskette CNC-dilinde yazilimiz programlacin listesl ekrana
gelir,

Disketteki Frogrami Silme WL komuwibu Lle disketts-

ki bir CNC-program: silinebilie.
FROGRAM TEMI 3

vazilir, Eger progeram silmekten vazgeq 111“' 8]




ey
e b

Ekrana
FROGRAM SILINMED!
vazilir. Silinecek programin ismi yvazilip Return tusuna ba-
zildiktan sonra diskebteki program silinir ve skrana
TORKNES JONC STLINDI

vazitlir, Frogram ismi icinde (.7 olmamalidir.
Ekrani Silme : CL komutu ile ekran silinie

Yazicidan Liste Alma : LF komuitu ile, G-kodlar: ile

vazilan program yvazicr ile kafaida qmg3r"lnb lir.

Torna kKaleminin Izledigi Yel :00, BT ve DR komutla—

ri1 ile CNC-programinin torna kBaleming izlettigl yol  ebkrana

Fizilir. DO ile =zatirlar ekrana vazilmadan, BT ile

&

.;.:

wrlar

ekramna yazilarak gizim vapilir. DR ile her satirda tusa ba-

si1lmasi beklenir.

Orijin Segme @ OR komubtuw ile kalem yolw alteprogram:

igin baslama noktasy segilie,

Ekranda Farga Islenizi : RN komutu ile shrandes par-
261

ca lslems aliprogramina ge

ilir. BEu pwagwﬁmdﬁ once  ekrana

cizilaecek ham parganin boyubtlars i
e oap
L wEur Lk

clmalk Uzere, ekran noktas: cinsindsgn boyvwtlar vazilie. Daha

s=Onra Les

ayrnasl, parca ve torna

Torna kalemi programa g9re harsked

T

gan kitUphanesinde clmayan bir komut
rariin altina

SECERSZTZ G-ROMUT

vazitlir. O tusuna ! program Die o ald brrdan  devam

gder,. B tusuna basitlirsas pargs 1

gme o alt sepramarnear ki

lire Bazi G-kodlari tezgah kUtUPhﬁﬁﬁﬁin@ T hma

1T S mEn



efitim programinda denensmszler. DBunlarls karsilas

i
4p
e
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N
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@hrana

IR O

yvazilir. T tusuna basildifainds al

8
ey
0
i
P

3
=
11

e
1t
pt
ot
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4

wndae GIO-program bekleme

p
L
=
b
e
0
i
il
o
3
317
14
i
ot
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.
ik
2
a3
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i

@kran altina

FROGRAM BEKLIYOR ‘

vazilir. © tusuna basildiginda program kaldigr satirdan

&

tibaren devam sder.

Frogram  G22-kodu ile

igleme
altprogramina geger,

El Ile lgleme : HO bkomutu ils

mine ydn tuglari ile hareket veren altprograma meae i lir., O

tusuna basildiginda bu albprogram

CNC-E1l Operasyonu ¢ HC komubtu ile i

zigel mikrobil-

v

galtiina kumands etmeayl

gisayarin tus tabkimindarn DHO-torma

saglayan altprograms gegilir. Bu aradevirenin

baglanmis olm

C Dibkkat

gharumda tken

aradevreyl badls

mutw ile, kis

lois

disketten vilklenen CNO-programinin CNG

aradevre vardim: ile iletimi

Pu altprogram, malki-—
me dilinde vazilmie olan TUSYAZ programiny Bulianae

CMC—programimin iletilisi tezgs

aiisl Cya da  monitde

[=N

rilnden dzlenebilir,
Iletim sirasinda kisisel bilgisayvar ekranina  TIMOUT

yazrlabhilivr., Bu wvari, ilstim

sloe gerdlimindes-

ki bir parasit, gerilim distimld oldugunds yva da

i L
gisayardaki hatalayr bir CHO-kodumun iletiminde tezgahin  ce-

vap vermemnesl ya da hata mes

varmesi ile yazilier, Hata

monitorden de izlenebilir.



Tergahtaki Frogrami Calistirma 3 ST komubu ile tes-

b Lizering

gahtaki program galistirilie. Tew:
" e o o

ile ayvmi amaglidir,



F.0 B EOMUTLARI

Eircok esndidstri tipi OND tezgahlarinds kBullamilan

komutlar: birkac dedgisiblik diginda s9itim amacly OND tez—

galinds da vardir., Bu bdlinde OHNO-torma ahina sit G-

i

wardimer i

matyr da dendlebili

aciklanmistlier,

Frar

Lim o bimi b kodla

i

@l dofie

] T e e
LI o B QO 8

kocilaranda kaleam hicbhie hareket vapmas.

Bunlar mibkrobkd Lol arcpia koordinst sistemi Dildiermesk, 1

wletmek ogibl amaclar loin Bdllamalie—

mi dueduaemak o va da b

tare Ge-kodlary iki rakamly olarak vazilairlae (00, 21, 24

e

epitid . Debkodunun belictdisagdl islens olere, geproelldy b lok

Talar. Bu bil

2y F kiloileri w koamped -

diiler sekil

bewmmini tTemel alirlar,

e A-bilgisl ¢ d-koordipatiy  dogerolftusuandabkl narekst

1

ra o Bdlgisicdie. timrode varig

gplarak dslemn qdelde. Eooerdin

boordimeatiny Dildicie. Egsr

TR L ER

Gewmchama giives -+

likis ¥-biliaisi kismina wazilan olmak Uzsre yapar.

cirsimden o RS < . &

Tt

g P inatl

Marehet e

mikbharim.

mee,. Koordinat sistemd bildiediiivor 3

Felmmmrdinatiny bl ldirdir. Sl i brde

bleri Hnoslikls

lterindeki hare

mimalk Waosre v

wwart . Merd lean bilgllees O - +/

sirmds olmalidoir.

&, Felkilagi o Torna kalemninin ilerlesme haizi bu biled

brsmimda mmd ok mmsdeyie olarek verilic, Burads © -

cd rtderlens hazlary gecerlidie,

mmsodl a

Bimodi CNO-Torns be wirgda kullamilan S-komatlarin:
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MEMORY

CWFFF

g A= 100r 0=4001 mo

20 DIM GBH MM, XE (NN

40 VEG=1:008UR

SOOIF INL=L THEN RETURRN

e g

SEE0

&GO FRINT TAR (2 "Ny

70 LOCH

FO00F Bld="" THEN BOTO
THEN
THERN
THEN

TGO IR Glde=ron!

......

TGN

v (3] {") ."‘; i
150 IF Ble="20"

(TR IR Y]

Gl a0n
TE0OIF Ble=va Ly

o VL0
Tl

A0 IF Gle="Ran

A

Sy Y

mn”(‘u

Th
THEN

Ty VS TNPUT
20 IF GIs="" THEN

THEN

THEN
THEN
THEN
THEN

1

BN

THEM
THERN

7, MG

AT

S THINNY , F

Y CINLINLIN

AUME

ERGELEN

M

(]






JEQ EE L) ="0A s GOTH

F o TR et
(RN TAEB (I L

LR By y { ] :
FAEYE OB TR

TR0 IF

s MEXT

THEN

DIMIST ALMA

ARG

[ERY T
A

Alg="" THERN LOCATE




L

s o BT

1100

180

1
190

1210

ZE Ly =F

L TEHT
RETLIRM
\".”.'lf']ul :’;L.Iii

G

=ie

“%_.n v

1070

}ZZT "i'

(1)
FET LR
el

TE 473,V

Gmn T

A

Lot

L.0OL

- I

Mg ()=

RETURN
INPLT ", O
IML=0

COS=LEFTS (U

W

[l
[

l ‘:‘l.": _...ll

=1 |f

Cle="Tn"

alnr: N
ClE="DL

" d e 1]

G

o
%=

oG

SR Elr TR b I ae Wi T B |
CO%="100

GIRLS:

. .
sy ML

i oM [LRE Ny
RN

'hv}ilq %
INFUT "F

LOCATE

o h

I

i

KLAMA SIRIBIag
5y TN

HEM LOCATE

g JT "y, Cls

] LE

&4

IIZZ' ‘

wodi e
THEN

. e
(g R G

5 BN

M= g LF

R TN

THEM :E0TO

THERN

THEN

SRR Ta
(STRIRIRE:

FRINT

N U GHT

THEM
THER

THER
THEN

HSL,
LLE

nedolu O"i\.'.ersuw
A Ketiphane



THEN

IF CUs="ay THEN

1260 IF
EOTO 1180

1EVO IR

L THERN

F="ORY THEN GOBUE
1380 IF CO$="HO" THEN GOSUR

1320 IF COs="RN" THEN G605

400 IF ClH="" THEN 1180
1410 FRINT CW
1420 GOTO 1180

LV

CORFROGRAMT il

1440 ER Z

i

RALE G%, X%, 4%, F%, DM$

1450 DIM BE (NN, X8 (NN 4 2% (NN, §
1460 RETURN

i -
5NN, DM (MR

1470 7 FPROGRAMI CNCYE TRAME

{30

1480 DAl CAGQT: kD= R 1N

e GOSLUE 1&%0: K

5 BGUEBLER 1490
COBLOELART GONDER
FIOR ML

g

SO R

VEUE

g

7% (NL) ¢ GO
TES="0LY QR TG

LEEG:EOTO

THEM GOSLE 1

o 1EB0sTeS=24% (ML) : GOSLE

L& IF WUF

4 (LY 1 BOSBUE

# (CME (ML Y 3 =T ENDY

STOONERT NL

LEEO T GXIF IR

e T T s TS
S50 D=

_

1600 FOR D=1 T0 LENCTES




1420 TF MM

D!\ h”“’";'f(,::” it }

1TEE0 IR MME=U-" THEN 56

1e GOTO
1640 IF VAL (NM$) <30 OR NMs=" 0"
NEXT D

IF
VATD ED=11: BOSLE

LEECG RETULRN

LEF0 T TUS YaZlll FROGRAM
1700 FPORE CARO0, HD

1710 Calll. ©Ac
1720 FOR DLY
730 RETURN

TO 150 NEXT DLY

FAG T ARAYA BOS SATIR B0OKMA

1510
SHL=MXL TO L6 Pt

(SHLA+ L) =0E (SHL) o X%

S (ML) = (BHL Y s OME (SHL.-
1780 NEXT SHL

1790 G000y ="210" Xg (0

1800 L=C0: ThlL=1VF

ey

1810 IF Ols="0OE" THEN IML=G23

CO=C0+1 0 GOTO 1740

wEAY|

Bif SaTIR Sil VE

it o ,m
s NSRS

R BHL=C0 TO MXL
S0 GBE (SHL) =8 (BHL+1) 0

*'f.:

(5 (5L =
H (SHL) =F$ (SHL+1) ; CHMS (BHL) =CME (SHL+1)

1870 NEXT SHL

B (MXL) =" "y X (MEL) s 3 78 (MHL) =
1B50 MAL=MYL~ ]

1900 RETURN

1910 PROGRAMIN SONUNU BUL.

1920 FOR MXL=0 TO Np-1

IF UFFERS (I
1940 NEXT MXL:RETUR
1950 FROGRAM CALISTIR

L1560 Akl CAROOO

Yoam U O L Y 1

THEN RETLRN




LEIO

P22

s GOZUR 1690 B05UR
1&90: A
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! L
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P

SO0

\(" r§._

= T NKE
I
IF

oy
!

A=
LD

THER
THERM

RESTORE

SQI0

b e
WL

THEN

T

2100

GOTO
FORE

POEG
LAZOC

s CaLl.

LOCDATE 1,1
FoOX=E99

FACES (00 0 G0

-
L

TO 2140

2160 ORIGIN O, O0X:PLOT 0,0, 13

2LTOOFRINT

Tk #=TNKEY$
IF IHg=""
IF

[ }‘ St N "
2140

EL

R At
YN

2180

e X
e oo

2190 THEMN

OR

G
2200

Thigm
'Js..! TD

S Ear]

TURMN

10

FROGRAMT
ORIGIM

EOGLIR

Jrinpea

¢

FL O E S

ATE

sy

”

%0 DR

2 LODATE

THEN
14

.00

i

&

i f"
g sl

FRINTF g

l'\LI ’H‘.j”

|,|’..n

ENIDIL.
THEM
THERM

IF
I I'.II’

Cog=" DR
Gl

TG
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KA A
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THEN 2280
SETE 1, 1 PRINT SPACES (146070
LOCH
Gy Ve FRINT X" +Xs (TL) o LOCATE
TaFRIMT"F +F$ (TLY s LOCATE

Ay e PRIMNTUN T e LOUATE 7, L PRINTYG" B8 (T

-
i

BT PRINTUNTLAL s LODATE 7, 2 PRINT

IMT "X X6 (TL+ 1)
ZEFRINTYF & (T
XD=VAL (X% (TL) ) 1 ZD=VAL (2% (T1

IF B OTo="o0" OR G T

IF G% (TLY="84" THEN

IF G (T y="02" THEN
wm by )“"’ L] "]" “ E_ N

THEN

TO ZOOsNEXT Ds RETURN
GOO, GOL DEMEMELERI

DRAWR MAG*ZD, -MAaG=XD, 13
TURM

©GE4 DENEMELERI
DRAWR O, ~FaEsXD,
2450 DRAWR MAG=ZD, 0, 173 1 808UR

i DFAKE

DRAWR -MAG=ID, 0, 13

2470 RETURN

2480 7 G0F DENMEMELERIL

2490 DEL: RD=XD*MAG

2300 IF RD>0O THEM MOVER O, -RDyFOR
AOT aYR=RD¥S M ACT s FLOTR X
VER R, O RETURN

2510 MOVER

#0085 ¢

- ERENEXT ACT MO

R, YR, 15

CIyePLOTR

TOBE0E DENEMELE

—

2H40 IF RDHO THEN: MOVER
YR=-RODES TN GRED) s PLOTR 1 o F, YR NET AT T s MOVER
0y ~RD s RETURMN




VER 0, ~RD: FOR ACL=0

D FLOTR KR, YR, 13 MOVER ~XFR,

25&EC T PROGRAMI D8

FTEM Sil.
SETOTNFUT UEROGRAM 4BME ", FILENAM

o

SEHE0 IF LEMFITLENAMES) 28 THEN 2

g%

BOOIF FTLENAMES="G" THEN FRINT UFROGRAY

it
SHCO FOR CHF=1 T 83 ITF MIDS FILENAME
"FROGRAM D8N BECERSLZ. 50T
O UERA, FILENAME S+ CHMOY

. 4 Pt TR

FRIMT FILEMAMES+H"  DNG Sl NG

CORILEL DOSYAST OLakRsk DISEETE SARLAMES
ZESO IMNPUT FROGRAM 15Mis ", FILENAMES
2660 FILLENGMES=LEFTS (FITLEMNAMES" Ry
2670 FOR CHF=1 TO 8

2680 IF MIDS (FILENAMES, CHF, Ly="," THEN FRINT "F

ECERSLZ.. 1" GOTD 2650
CHF

tgaklans, b LUTFEN BERLEYINLZ
T FILLENASMES-+H", CNC

HOSUER 1210

FOR Sle=0 TO MXL
D740 WRITE #9, 6350, XE 8Ly, 26 (500, F4 (5L, CMs (5L

TR N §
EZFE0 ONEXT SL

i~

RTEQ FRINT "FROGRAM "sFILENAMESy " OMD &DT ALTIN
BPTOOFRINT "PROGRAM DZURLOGL "y S
LTLIRR

2VH0 0 RBIR NG FPROGRAMI YURL

STERIESTR IR

,r"

INEUT "FROGRAM i8Mi @ ", FILEMAME
DE10 FILENAMES=LEFTS (FILENAME
FOR CHFE=1 TO

IF MIDS (FILENAMES, CHF, 1) =", " THEM FRINT

ECERSIZ. ! GOTO 2800

2E40 NEXT CHF

PES0 PRINT "YURLEME. | LUTFEN BERLEYiNiZ"
2860 OFENIN FILENAMES+", ONCY

T NN




2890

2F0O0

2240

Lo d

ZHEO

IMFUT #9, ", GB% (L) y 2% L), Z% (L)
IF UFPF
NEXT L

FRINT  FILEMAMES+", DNC

S FE LY, O (LD

L CLEFTE (CMS (LY, 32 y="ERDY

FRINT FILENAMES+", ONC YURLENDL®
CLOBEIN
RETURN

THE RN 2400

IFZD0 THEN BOTO ZO04AD
LM DM E-F I T

FOR CD=0 TO IM
DREAWR FIT/A2, ~2+FIT/A8, 130 DRAWR PIT/Z

S
NEXT CD

DREWR MAG®ZD-0D, AD-YF05, 173
RETLIRN
FANEFARE SIS
FOR Ch=0 TO M
DRANR ~FIT/78, -3
NEXT CD

DR&WR Mo
FETLRN

COEL 1LE ELM&

GOSUR 2230 E05UR

GOsUR 2400
Sy T NE
IF A%="0" AND EXF=

].F ,\,3)_.:;.|r:u (__”\'

IF As=CHRS (241
IV Ae=CHRS 2
IF A$=CHRS (243) THERN
GOTO =140

MODE 1

LOCATE L1, 1o INPUT

RS 4 =



LOCATE 1,18 INPUT "L="yl

o

LA W

=1 Q0N Wy RAZrwym

IR FLOT wey wy, 132 DRAW witl, wy

DRAW wxrly wy-+Fo DRA&W w, wy +H

DRAW we, wy s MOVE wet @y v E s FILL 13

FLOT wir, 40, D DRAW wx, 360D

RAW W, SO MOVE w2, S22 FTLL 3

E0OPLOT wx+50, wy 10, Z1 DR

S0 DR W

D0, Wy R DO DRAW

By Wy

DIM s (8TE,

DG FOR

T B

Eegdi, 1

[
jail
i
U
-~
a

-
-

PepEXT i

240 mleo=mldr &L

440 mles=mlet+ls

(77 & &

mic=mlae: G5

loe=s(mlc, 1)
EATO OPLOT P&, Lo, 13 DRAWR
EAGC RETURN

IR0 tu=MEw

FyDRAWR -44,0

P DRAWR O,
FILL Z:RETURN

vy L& MOVER 24
EE1 0~ HARE
FLOT fu, by, 3s]

O, D0 DRAWR —2&, L b

RaW ts, wymtwy -ty s R

FLOT tw,ty, 5 DRAWR 26, ~16: DRAWR




By vy by by

Fo-26, 16: DRAWR O, 305 FLOT i, wyms
By L6y RETURN

IEEO  —% HARE

560 FPLOT ti, ty, 3 DRAWR 2é, = 1é&: PLOTR O, -

B, =47, 08 DRAWR ~2&, 16 PLOT i, wym+s
WR 2é, 16 LODATE 22, 1St PRINT Typ" "ihb

IRTG 7 A HAREEET

FLOT £, by+2, 0t DROWR 2&, ~1é&s PLOTH

E T TR g L
Sa DR -G, T

FLOT ey wymt2, 0o DREAW b, wymbwry -ty LOTATE

TR T e Mo
o I ].!‘!i H I

ZE0 7 FROGRAMI CALTSTIRMA

T&EO0 GOSUR O EOGLIE

T MM

LaFRENT TAR(ZY Ny

)y TAR (300 "F R s (L

A

1) 5 TAR CI5) 15 T OMS (LR

THEN EXR=1¢ G070 3

OFRC OMs (LR ="ENDY THEN

HETO IR BE (LR ="00"
FhE0 IF B% (LR

Gig (LRY=2GL0

THERN
THEN
THEN
THEN

I IIZZ'

&1 BEOTO 3780

O IF BHLRY="E1Y THEN
(Z4) 1 BOTO 3760

VR0 IF GE (LR ="90" OR
NI4T R E% (LR S
D1LOCATE 1,25 FRINT S
E7E0 IR G% (LR =" 78"
GOSUE 46801 LOCATE
7EGIF DVs1 THEN DY=0tF
E7ED NEXT LR

I77O GOTO 140

el
s

Sy mNG L (R

THEDN

]

I

ITE0 7 DOGRUSAL HAREFETLER Goo GOl

N TR U e LV
A my =Y

=MERVAL (XS (LR Y 5 ZR=ME=VAL (TS (LR

s | ‘l.':

R

EZBO0 IF




zglo

3820

SEIO0
2840
SBEO
860
AR AN
SEEs0
SER0
HF00
3710
IGE0
A9EG
2540
3950
EHREQ
E9TO
2580
SR90
4000
4010
A4020
4030
L4
4050
H0E6D
4070
4080
4090
4100
4110
A4120
417350
4140
4150
4160

4170

TH=EX: TY=8Y: RETURN
©UXRLFUEZRU
DNM=2 %8BS (ZR/ XR)
ZREO
LR =0
AND 2R
AND ZR0

2R UKRU

1F
IF

XFR=0 AND
KREO =()

iF XRa=0

DMM=2%AES (XF/ZR)
IF
IF

ZRa=0 AND XFR<0
ZRAG AND KR =0
IF ZR>O OND XR<4=0
IF IR AND XKRFO
TY=TY-2: BOBUR
AR=XR~-2

IF XR#O

w0

.......

THEN
Ty=TY--2: GOSUE
XR=XR-2

IF XRF0 THEN

TY=TY+2: GEOSUR

3970

AR=XR+2

IF XRCO THEN

TY=TY+Z: BOSUER
XR=XR+2
IF XR=O
TH=TX-2: GOBUR
IR=ZR+2

IF ZR<0O THEN

TH=TX~2s GOSUR
IR=ZR+2

IF ZREO THEN 4090
[X=TX+2: BGOSR
LR=7R~2

IF ZR>0 THEN

TA=TH+22 GOSUR
IR=ZR~2

IF ZRx0

4Q00

R

4120

THEN 4150

THEN
THEN
THEN
THEN

THER
THEN
THEM
THEN

s oy

ELSE

ELSE

ELSE

ELSE

ELSE

ELSE

40
BHTO
A0

4030

GO0
A0
120

150

IE70: TX=TX~-DNM s GUISUE

RETLIRM

EETOeTA=TE+DN BGOSR

RETLIRN

TEH0 TX=TX~DNM 2 GLSUE

RETURN

EEEC: TX=TX+DMNM e BGOSR

THEN 4030 BELSE RETURN
FHL0:TY=TY-+DMM: GOSUERE

40460 ELBE RETURN
EEIQ:TY=TY-DMM: GOSLE

RETURN

EEEOTY=TY-+DMM: GOBUE

RETURN

IHI0 TY=TY~DMM: GOSUE

RETURN

0 BGOSR

S0LG: GOSUR

ZEI0 GOEUR

AESO GOBUR

FOHTOBEOBUR

EET O GOBUR

e
HLOO

AR

EAO0D

EA00

JA00

EAO0

SO0

I
R



ez e X R e 505

RO THER

T XRAZe T

.
P

S TN
b T

£ "

LD

TGO ZR/7E8T

FOR OR=0 TO ZR/Z:T]

RETLIRN

’

o T T
e

SAATLIN TERS YOMUNDE D&IREL

LA HORE

ME*VAL (XS (LR Y s BET=100%ME
IF RC<O THEM 4
IF RC=0 THEM 4
RETURN

GR=TR+ARCEY=TY
FORF T

4400 TX=EX~-ROeSIN (F 1]
s BOSUER 2400

L s GOBUE EE40

4410 NEXT F
4420 BX=TXeBY=T




G50 NEXT FLeT:

R Y Y 8 FETLIRN

SEAT YONUNDE DaLIRESEL TORRNOLAMA

4470 RO=MEBEVAL (X (LFO ) 2 BET=100% M6
IF RCH0 THEN 4510
THEN 45

FETLRN

BR=TX-RC: BY=TY

FOR FI=0 TO 90 STEF SET/RC

CHCOS (R L s GOSUER 2520 T

4540 NEXT TX=EX 1 TY=EY RO RETURN
4550 GX=TX: BY=TY~R

4560 FOR FI=90 TO -2 STEF SET/RC
CA5T70 TX=GX+RC*COS (FI1) 1 GOSUE
tGOSUE 3400

EOSUR ZEL0

ATE0 MEXT FIL:TX=EX-AR0E TY=EY s RETURN
45%0 0 FROGRAMI BERLETME G20

o

L6000 LOCATE 1,23« PRINT "PROGRAM BERLI

A& TR ITNEEY$="C" THEN RETURN
4520 GEOSUER S400: 6070 4410

A

. ERTRA S-ROMUTLART

46540 LOCATE 1,250 PRINT “E" ;6% (LK EOMUTL DEREMER

FSiZDIR "
4650 GDBUE F400
4660 IF INKEY$="C" THEN RETURN ELSE GOTO 4

4670 0 BECERSILZ G-HOMUTL.ART
4680 LODATE 1, 250 PRINTYGECE
445F0 GOSUR 400

GeEOMUTY 00"

4700 TF TNEEYS="C" THEN V=D RETURN
4710 IF INEEYS="{" THEN DV=1L1:RETURN

4750 BOTH 44680

10000 PRINT #8, OHR$ (CLEY ¢ "A"y OHRS (LED

Anadot (r® ~rgitesi

Merke? b nhane



e ey

¥-BIT LOADS

16-BIT LOADS

INSTRUCTION SET

The following is a summary of the Z80 instruction
set showing the assembly language mnemonic and
the symbgolic operation performed by the instruction.
A more detalled listing appears in the Z80-CPU
technical manual  The instructions are divided into
the following categories:

8-bit loads Miscollaneous Group
16-bit foads Rotates and Shifts
Exchanges Bit Set, Reset and Test
Memory Block Inout and Cutput
Moves Jumps
Memory Block Calls
Searches Restarts
8-bit arithmetic  Reryrns
and logic

16-bit arithmetic

General purpose
Accumulator &
Flag Operations

IN DRAWING NUMBER |
SEQUENCE l

d = any 8bit destination register or  memory
focation T

dd £ any 16-bhit destination register or memory
location

e = &bt signed 2's complement displacement
used in relarive jumps and indexed addressing

L = 8 speacial eall tocations in page zero. In decimal
notation these are 0, 8, 16, 24, 32, 40,
43 and 56

n = any 8-bit binary number

nn = any 16-bit binary number

r = any 8:bit qgeneral purpose register {A,B,C,
D,E.H, or L)

s = any S bit source register or memory location

s;, & 2 bit in a specific 8-bit register or memory
location

ss = any 18-bit source register or memory location

subscript "L = the low order 8 bits of a 16-bit

register
subscript "H"" = the high order 8 bits of a 16-hit
register '

()=

the contents within the () are to be used as a
pointer to a memory location or (/O port

In the table the following terminology is used. number
8-bit registersare A, B, C, D, E, H, L, I and R
b = a bit number in any 8-bit register or memory  16-bit register pairs are AF, BC, DE and HL
'f?catlond‘t, g 16-bit registers are SP, PC, 1X and 1Y
cc = flag condition code
[;Z = nonzero Addressing Modes implemented include combinations
NG - zero of the following: Immediate Indexed
o = non carry Immediate extended Register
PO = gaarrrlzly odd or no over flow %o{difiecl Page zero  Implicd
i ! Relative Register Indirect
F;E ; girslitt\i/vzven or over flow Extended Bit
M . = Negative {minus)
Mnemonic Symbolic Operation Comments Mnemonic Symbolic Operation Comments
LDrs res Z:—(L;L((lf\*(t)- EX DE.HL | DE--HiL
X+e). +e) o - - ,
=1 EXAF, AP AF - AF
LD d, s dec 4= (). 1 G| Lo AR ,
' : 7] EXX BC BC”
(IXte). (IY+e) | Z (DE - oEr
LDd,n d=n d = (HL). P iy
" (IX#e). (IY+e) EX (SPY.ss | (SPY - sa . (SPH1) = sy | 582 HLLIX, 1Y
As A+s s =(BC). (DE),
(i), 1L R LDI {DE) «~ (HL), DL « DE+]
LDd, A d+~A d = (BC). (DE), ; ' HL « HL+t, BC « BC-1
(a1 LR 21 LDIR (DE) « (HL), DE « DE+!
z HL « HL+1, BC « BC-1
—_ ~ - 4 N
LD dd, nn dd = nn dd = BC, DE, g Repeat until 8C = 0
HL, SP,IX 1Y = N . . .
T =| LDD {DE) — (F1L). DE - DE-1
LD dd.(an) | dd = (nn) dd =BC.DE. | = HL = HL-1, BC = BC-1
HL. SPUIX. 1Y g LDDR (DE) ~ (HL), DE « DE-1
LD (nn). ss (nn) = ss :‘SlEB('.DE. z fIL « 1iL-1.BC < BC-!
L, SPINX 1Y Repeatuntil BC =0
LD SP. ss SP s ss = HL, IX, 1Y -
PUSH ss (SP-1) — 55, (SP-2) =55, | ss = BC, DE,
HLLAF X TY
POP dd dd( = (SP):ddy; = (SP+1) | dd = BC, DE,
HL AR, IX, 1Y

r Cont’d on next page

D.A.T.A.

274




5 Cont'd E

TRUCTION SETS

IN DRAWING NUMBER"
SEQUENCE

| 1565 Cont'd |

Mnemonic Symbolic Operation Comments Mnemonic Symbolic Operation Comments
.| cPt A-(HL), HL « 1L+ RLC s —
£ BC  BC-1 =
U .
Z! CPIR A-(HL), HL < HL+! A-(HL) sets RL s L F——
= BC « BC-1, Repeat the flags only. S
o i BC =0o0r A=(HL Ais nol affected .
g unti or (HL) ¢ RRC s H
21 CPD A-(HL), HL < HL-] s
z BC « BC-} .| RR v T
;0: CPDR A-(1TL), HL ~ HL-! £ s
= BC < BC-1, Repeat =
-~ 7 LA V| —-— =
until BC= 0 o A = (HL) 7| Stas ey | s=n L)
z (IX+e), (IY+e)
ADDs Av~A+s <
R SRA S 7 -y Y
ADCs A-At+stCY CY is the E [Es
—a carry flag =
SUBs AcA-s 5| SRLs TS
SBCs A-A-s-CY s=1,n, (HL) [, s
AND s A«<ANs . (IX+e), (1Yte)
3 RLD [ ] . 0
Z| ORs A<AVs 7A gt n "
2| XORs AvAos
® . : [
®l Ccps A-s - s=r1,n(HL) RRD E [ sjoemw
' (IX+e), (IY+e) ‘ A
INCd d+d+1 | w
dD:(-cr-‘ ('”]‘L+ | BITb,s Zes, Z is zero flag
DEC d ded-1 (IX¥e). (IY#¢) £| SETb,s 5, < 1 s=r, (HL)
e | RESb,s s, <0 (IX+e), (1Y+e)
. =]
ADDHL,ss | HL « HL +ss INA(n) A~(n)
ADCHL,ss | HL«=HL+ss+ CY ﬁf ?SDE INT,(C) r+={(C) Set flags
o SBCHL.ss | HL+ HL ~ss-CY ’ INI (HL) «(C),HL « HL + 1
F1ADDIX, ss | IX < IX 455 ss = BC, DE, B«<B-]
z IX,sp INIR (HL) «(C),HL « HL + 1|
S ADDIY,ss | 1Y <1V +55 ss = BC, DE, B<B-1
b 1Y, SP Repeat until B = 0
S| INC dd dd ~dd + | dd = BC, DE, IND (HL) < (C),HL < HL - 1
2 HL,SPIX, 1Y | 5 B+D-I
DEC dd dd = dd - | dd =BC, DE, £ INDR (HL) = (C).HL < HL - 1
HL.SPIX, 1Y | 3 BeB-|
o 0 =
bDAaa Converts A contents into Operands must | Z Repeatuntil B =0
< packed BCD following add | be in packed | OUT(n). A | ()= A
: or subtract, BCD format 21 OUT(C),r [ (O)=¢
- Zl outt (€)=~ (HL), HL = 1L 4 |
“iepL Aen BeB-1
T
ZINEG A-A+l OUTIR (C)«= (HL), MY = HI+ )
Sleer CY TV ot
SCF CY o | ‘C,>Cd. until B =0
. QUTD (Cy= (ML) 1L« HL -
=z NOP No operation BB
: HALT Halt CPU OUTDR (Cy==(HL), HL - 1L -
2D Disable luterrupts B-B-1
B Enable lnterrupts Repeat until 8= 0
Ve
51 IMO Setintertupt mode O SOK0A mode
21 My Setinteriupt mode | Cull 10 0038
? M2 Setinterrupt mode 2 Indirect Call
I . Cont'd on next page
AT A
T Yt

5275

H




IN DRAWING NUMBER

SEQUENCE
1S65 Cont'd §
1P PC ~ nn Nz PO | E[RSTL (5P-1) = ICpy
JP ¢, nn If condition cc is true Z PE = (SP-2) - PCLPCy+0
PC + an, else continue CCNNC P ‘g PCL~L
- C M ;
. Re PC ~PC +e ! RET PCy = (SP),
Sl JRkk, e [f condition kk is true vk {NZ NC PCyy + (SP+1)
D — . HRY
= pC PC + e, else continue Z cC o] RET cc If condition cc is false
IP (ss) PC « s ss = HL, IX, 1Y Z continue, else same as RET
e =}
DINZ e B~—'B— 1,ifB=0 51 RETI Return from interrupt,
continue, efse PC « PC + ¢ 3 same as RET
CALL nn (SP-1) ~ PCy RETN Return from non-
9 (SP-2) = PC| ,PC < nn maskable interrupt
21 CALL ¢c, nn | If condition cc is false
“ continue, else same as
L CALL nn
D.A.T.A. 276




2.0 PIO ARCHITECTURE

A block diagram of the Z80-PI0 is shown in figure 2.0-1. The internal structure of the Z80-P10
consists of a Z80-CPU bus interface, internal control logic, Port A 10 logiz, Port B 170 logic, and interrupt
control logic. The CPU bus interface logic allows the P10 1o interface directiy 1o the Z80LPU with no
other external logic. However, address decoders and/or line buffers may be required for large systems. The
internal control logic synchronizes the CPU data bus to the peripheral device interfaces (Port A and Port B).
The two 1/0 ports (A and B) are virtually identical and are used 1o interface directly to peripheral devices.

-5 GND ¢

H

INTERNAL | PORY
CONTROL > A
LOGIC -

]
K———{ DATA OR CONTROL

o kHANOSHAKE
>J
: - }
CcPU .

DATABUS - PERIPHERAL
cru 13 BuS . < INTERNAL BUS INTERFACE
INTERF ACE ——y 'O .

: PO CONTROL

LINES

PORT Q——%‘-——(} DATA OR CONTROL
INTERRUPY 8
CONTROL

110 R
[T — HANDSHAKE
I
'J
-
%

INTERHUPT CONTROL LINLS

FIGURE 201
\~:° PIOBLOCK DIAGRAM
The Part 1O logic s ;t;mpnx‘d ol o regasters with “handshake™ control Togre ws shown i e 2.0-2.

The regntens include. an 8 bt dstaimput register, an 8 it data output regster, a 2 it mode control

regisier, an 8 bt mash register. an & hitimput outpot select regster, and 3 2 it mask controd register.

INPUTOUTPUT
SELECY REG

1B RITS)
»ODL
CONTROL ( {ouTPUT
HEG J {inanct
12 BITS L7

LN AR

LT

L N DATA O
L e CUNTRE. Bus
N/ ~ i
— e : — .
g S S
MASX MAS N— — DaTa — 0
REG [TR-121 Y18 . V— HEG N —
i1 BITS: INPUT LATA th 8tTS)
READY
o HANDSHAKE !
HANDSHAKE
INTERAUPT NTHO
REQUESTS b - STROBE ( LINES
Locic SLAAAA NN

FIGURE 202
PORT 1/O BLOCK DIAGRAM
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5.3 BIDIRECTIONAL MODE (MODE2) ‘ : I

This mode is merely a combination of Mode 0 and Mode 1 using all four handshake lines. Since it |
requires all four lines, it is available only on Port A. When this mode is used on Port A, Port B must Ye set
to the Bit Control Mode. Figure 5.0-3 illustrates the timing for this inode. [tis almost identical to that pre-
vious!: described for Mode 0 and Mode 1 with the Port A handshake lines used for output cont-ol and the
Port B lines used for input control. The difference between the two modes is that. in Mode 2, data is
allowed out onto the bus only when the A strobe is low. The rising edge of this strobe can be used to Iaich
the data into the peripheral since the data will remain stable until after this edge. The mpul portion of
Mode 2 operates identically to Mode 1.

- ;‘ {
. f i
A RDY \f ] ‘2 H
— .
isTE \ < f \
;ojlfws J,o»\uou. F\ ATA NS
sAupLE 1
— i
I3 L 4 \ \
- J
BS18 i
A
B HDY \
WR* -~ RD - CE - C/D - I0RQ
FIGURE 5.03

PORT A, MODE 2 {BIDIRECTIONAL) TIMING

The peripheral must not gate data onto g port data bus while A STBas actve. Bus contention s -
avonded 11 the perrpheral uses B STB 1o gate mput data onto the bus, The P10 uses the B S BESTE low level to ’
latch this data, The PO has been designed with o zero hold tume requirement for the data when latching
this mode vo that ths sumple gating structine can be used by the penpheral. That s, the ddt can be disabled
from the bus immediaiely arter the strobe nsing edge.

54 CONTROL MODE (MODE

The contral mode does not utilize the handshake signals and a normal port write or port read can be

executed at any time, When wrting, the data will be lmlud mnto ompul regasters with the same tming as
Maode O

When reading the PIO. the duta returned to the CPU will be composed of vutput tegister daty from
those port data hnes assigned as outputs and input register data from those port data lines assigned as
mputs. The mput register will contain data which was present immeduately prior to the tfaling edge of RD.

Ananterrupt wall be generated 1 interrupts from the port are enabled and the data on the port data
Lines satisfies the logical equation defined by the S-brt mask and 2-bit mask vontrol regsters.,

;j_“‘_ aus Y Darancros | Daizaces i)
) 4
G T
: OCCURS MERE ‘

oab }____/

AD x /

D40y e AATA N
/
“lmserias oy ZE0 CPU L gais momn s sLacto om Bus
FIGURE5.0-4 -
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recommended operating conditions

TMaximum values of 1cc are over the recommandsd operating ranges of Vg and T a; typical valuss are st Ve =5V, Ta = 25°c.
schematics (each gate)

POSGPISPOP IR
PERPTOPPOPoas

[saramiiy | ‘semiesse | SERIESSaW | SERIESSaL | SERIESSALS | SERIES sas | 1
. JaFAMILY | SERIES 7 SERIES 7AW | SERIES 74L SERIES 7418 SERIES 74S
1500, ‘S00, "S04,
00, ‘04, “HOO, "HO4, 100, “LO4, UNIT
‘1504, ‘LS10, '$10, 'S20,
‘10,720,736 [ 'H10, *H20, 'H30 | 'L10, 'L20, "L30
8 1520, L5230 '$30, '$133
MIN NOM MAX|MIN NOM MAX |MIN NOM MAX [MIN NOM MAX [MIN NOM MAX
S4Fandy {45 5 55} 45 5 55|45 5 S55[45 5 55[(45 5 55
Supoly vaitage Voo v
74 Fandy (475 - 5 525]475 5 525{4J5 5 525475 5 525475 5 525
54 Famuly -400 -500 —100 —400 -1000
High-devel nutput current, Loy 74 Famm 200 S04) 200 400 1000 A
v - - - - -
54 Family 16 0 F 4 20
Low-level autput current, IQL r = — — 5 = ™
amily X
52 Famdy |58 125 | -55 125 | -55 125 | ~55 125 [ -85 125,
Operating tree-an temperature, T4 T Farm 3 ) o 70 ry 70 Py 20 P 7o c
amaly
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
[ SERIES 54 SERIES 54H SERIES SaL SERIES 54§ SERIES 548 I
SERIES 74 SERIES 74H SERIES 7aL SERIES 74LS SERIES 745
TEST : 'S00, S04
PARAMETER £1GUAE TEST CONDITIONS! ‘00, ‘04, "HOO, "HO4, "L0O, "LO4, ) so:s“)f;xo ':Z' ::0' UNIT
40,20,30 |10, 'H20, 30 | L10 L20.°L30 | oo ¢ e
1520, ‘LS30 '$30.°$133
MIN TYP! MAX [MIN TYPT MAX IMIN TYPE MAX{MIN TYPY MAXIMIN TYPS MAX
Vi Higholevel input voltage 1.2 2 2 2 2 2 v
Ts4Famay 0.8 0.8 0.7 0.7 08
Vit Lowtevel inout voltage 1.2 [“F - o8 Y Y} 08 08 v
b amely | 8
vy Input clamp voltage 3 Voo s MIN, fpe s 15 15 -15 ~-12] v
v Mg tevel . . Ve B MIN, V) s VL max ] 54 Famity 24 34 24 35 24 313 25 3.4 25 3.4 v
gh ToUt voitage
O Mghtevel outputvoltage lom * MAX 78 Farmly | 2.4 3.4 24 35 74 32 27 34 77 34
v Lowlevel . 2 Veg f MIN,G Vi s 2V, 54 Famty 02 03 02 04 0.15 03 0.2 0.4 051
Ow-level output volta
oL v o oL MaX 74 Family 02 04 02 04 02 04 035 05 05
Input current at
H 4 Vee s MAX, V=55V 1 i bR 0.1 1 ma
Maximum input voltage
Vig 24V 40 50 10
Ifq  Highuevel input current 4 Vee s MAX IV 27y 0 S wA
H 2.
Vi =03V -0.18
) j s Z04
he Low-level input current s Ve = MAX Vip 04V IB 5 2 0.36 ma
thers -1, - -0.
Vi = 0.5V -2
. Short-circuit s v MAX Lsa Family ~20 ~55 |40 -100{ -3 -5 -6 ~40 | =40 —100 A
05 surput current® cc {74 Famuy | <78 T55 (<40 66| -3 5[ -5 Ta7| 40 T100
lcc  Supply current 7 Ve = MAX Sex tatite 6N next page mA
TFor conditions shown as MIN or MAX, use the 3ppropriate value specifiad under recomenended cperating conditions.
$ Al typical values are at Ve = 5 V, T = 25°C.
I = =12 mA for SN54°/SN74°, —8 mA for SNEAR/SNT4H’, and —18 mA for SN54LS'/SN74LS’ and SN54S/SNT74S",
*Not mare than one output should be shorted at a time, and for SNS4H /SN74H and SN54S/SN74S’, duration of short-circuit should not exceed 3 second.
*Thae input ctamp voltage specilication is effactive for Series 54/74 and S4H/74H parts date-coded 7332 or higher.
S—_— e T - e S et
supply current switching characteristics at Vg =8 V, Ta = 25°C
et (mal Igc (mA) tpLm fnst tpu (st
‘ecn ImA) . el tmA 1ow | Averoe par sate Ty TEST Propagation delay time, Propagation delay time,
TYPE | Towal with outputs high | Total with autpurstow | /0 S € coNDITIONS® ow-1ohigh level output high-to-iowdlevel output
) TvP MAX TV MAX TYP MiN TYP MAX MIN TYP MAX
00 4 8 12 22 2 00, 10 1 22 7 15
04 6 12 18 33 2 ‘04,20 CL=15pF, R =400 0 12 22 8 15
10 3 s 9 165 2 “30 13 22 8 15
20 2 ‘ 3 " 2 “HOO 5.9 10 6.2 10
‘30 1 2 3 § 2 "HO4 3 10 6.5 10
‘Ho0 0 16:8 % 40 45 1o €L+ 25pF, R_=28010 5.9 10 63 10
*HO4 16 2 40 58 a5 oo s 0 7 0
"0 75 126 185 30 45 v o8 o oo 2
'H20 S 8.4 13 20 4.5 g T
*H30 2.5 a2 6,5 10 a5 100, 7L04. s 60 3 60
- - - - 10,120 ! € = 50pF, AL+ aks
"Loo .44 08 1186 2.04 0.20 30 = o 70 100
‘Lo4 0.66 12 174 3.06 0.20 STSer
. g 20
(R]] 0.33 06 087 1.53 0.20 ‘1510, L520] CL = 15 pF, R =282 9 20 10
20 0.22 0.4 0.58 1.02 0.20 530 : 3 > 5 35
SNS4L30| 013 033 0.29 0.51 0.20 550,504 |G~ TspF, AL-7800 3 3 s 3 3 Y
sNratzol 0.1 02 0.29 a5 0.2 510,520 [ € ~500F, Ry -28081 a5 5
LS00 [X] 16 24 a4 04 - Cy - 150F, Ry 28051 2 a 6 2 a5 v
‘LS04 12 .24 3.6 6.6 0.4 530, '$133 TN YT =5 55
‘Ls10 0.6 12 1.8 33 0.4
‘520 0.4 0.8 1.2 2.2 0.4 #Losd circuits and voltage waveforms ars shown an pages 148 and 149,
LS30 0.35 as a6 11 0.48
S00 (] 16 20 36 375
‘S04 1H 24 30 54 375
10 25 12 15 27 375
520 s 8 10 18 3.75
'$30 3 5 s.5 0 4.25
'$133 3 5 5.5 10 4.25

SINdLN0 310d-W3IL0L HLIM SHILHIANI ONV SILVI ONVN-IAILISOM

TRCOT T [ A7 [R A
[700,704, 10, ‘20,20 ] avjreniio| 1ef
100, Loa, ‘110, L2020 | s0 x| 208] 500 | 12%}
00, 04, ‘10, "20, 30
*L00, "L04, "L1G, "L.20, 'L.30, CIRCUITS
Input clamp diodes not on
SNSAL/SNT4L’ circuits.

-~

“L500, "LSO4, °LS10, ‘LS20, S
"L530 CIACUITS IR TR

.= S00, S04, 'S10, ‘S20,
.+ '830, 8133 CIRCUITS

*HOC, "HO4, "H10, ‘H20, 'H30 CIRCUILTS

Resistor values shown are nominal and in ohma.

SINdLINO 310d-W3L0L HLIM SHILHIANI OGNV SIUVI ONVN-IALLISOd
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recommended operating conditions

[ ) S4FAMILY1 SERIES 54

71 €3

Ly semg

T SERIES 54LS ]

RIES a8

e B e —— UNI 1
) 72 4 (572 }
. MIN  NUM  MAX | MIN  NOM  MAX
[ saFamiy 45 5 55] 45 & 5.5
Supoly voitage, Vgo \
[ 7aFamty 476 5 5251475 5 525
High.level output current, 1OH —-800 —400 | uA
54 Family 16 4
Low-iavet ourout current, to mA
74 Family i6
54 Faruly -55 125 55 125 |
Qoerating tree-ar temoerature, Ta C
) 74 Family 0 0 )
kD Ve :
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
SERIES 54 SERIES 54LS
TEST SERIES 74 SERIES 74LS
PARAMETER TEST CONDITIONS' - " UNIT
FIGURE . 32 1LS32
MIN  TYPT MAX |MIN TYPL max
ViH High-level input vottage 1,2 2 2 v
54 Farmly 0.8 0.7
\% Low-level i 1 voit 1.2 I v
't vlevel input voltage [7a Family 0.8 0.8
v Inpus ciamp voltage 3 Voo =MIN, = § "-15 -15| Vv
v “MIN, V=2V S4F | 24 3.4 2.5 3.4
VoH High:level output voltage 1 cc H : diiadd v
10H = MAX 74 Family 24 34 2.7 34
Veoe = MIN, Vi = Vi max,| 54 Famil 0.2 0.4 0.25 0.4
VoL Lovwlevel output voitage 2 cc L it b v
oL * MAX 74 Family 02 04 035 05
ny input cureent at maximum input voltage 4 Vee = MAX, V=55V 1 01! mA
! Vig = 2.4V a0
1 High-level i e t 4 v = MAX E A
IH igh-level input curren cc lle 3TV ) H
Iy Low-ievet input current S Veg = MAX, V=04V -1.6 -0.36} mA
\ sh X . N 6 v MAX [54‘ Famly -20 —55 [ -6 —~40 A
Ort-ircuit QutUL current = m
oS v Rt eur® cc [7aFamiy | —18 55 | -5 2
Total, outputs high 15 22 3.1 6.2
Vee = MAX
lcc  Supply current Total, outputs low 7 23 38 4.9 98| mA
Average per gate Vee =8V, 50% auty cycle 4.75 1.00

!For canditions shown as MIN or MAX, use the appropriate value specified under recommandsd operating conditions.
Tait typical values are at Voo =5 V. T4 = 25°C.

?Il = -12 mA far SNS4°/SNT4" ang ~18 mA for SNSALS/SN74LS".

*Not more than one output should be shorted at a time. :

*The input clamp voltage specification is effective for Series 54/74 party date-coded 7332 or higher,

switching characteristics at Vg =5V, Ta = 25°C

tpLH Inst tpp(, (ns)
T.YPE TEST Propagation delay time, | Propagation delay time,
CONDITIONS# low-to-high-level output | high-1o-low-level output
MIN TYP MAX MIN TYP MA X
‘32 [CL = 18pF, Ry =4000 10 15 : 14 22
‘LS32{C = 15pF, R =2k 14 22 . 14 22

#Losd circuit and voltage wavelorms are shown on pages 148 and 149,

schematics (each gate)

vee
k
p: 20
INPUTS
A fe
Vee
4% 4%
INPUTS 8 JE
A—w‘ QUTPUT Y
X
by o
QUTPUT ¥
8
x
GND f}7 GND

‘32 CIRCUITS | . ‘LS32 CIRCUITS

Resjstor values shown are nominal and in ohms,

SINdLN0 3104-W3IL0L HLIM SILVD HO-IAILISOd

SINdLR0 3104-W3L0L H1IM SILVD HO-IALLISOd
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recommended operating conditions

. 72,773, , . s '
SERIES 54/74 70 26,107 74 .08 10 m ONIT
MIN NOM MAX |MIN NOM MAX|MIN NOM MAX|MIN NOM MAX|MIN NOM MAX|MIN NOM MAX
T Series 54 45 5 55|45 5 58{45 5 55/ a5 5 55[ 45 5 S5| 45 5 55
Supply voltage, Vo - v
[TSeries 74 475 5 525475 5 525]4.95 5 525|495 5 525|495 5 525{4.75 5 525
Hign-level output current, 1o -400 -400 ~400 —800 ~800 —800| uA
Low-level autput current, toL V6 16 6 6 16 6] mA
Crock high 20 20 30 20 25 25
Pulse width, 1, Clock low 30 a7 37 20 25 25 ns
Presel or clear low 25 25 i 30. 20 25 25
1npuL setup Lime, tegpyp 201 ot 20! 10! 20! ot ns
tnput NOIG time, tholg 51 0. e R 51 307 ns
Opersting Iree.air temperature, Ta [ seres 54 -55 125 | -55 125 -55 1257 ~55 125 -85 125{~55 28]
[ Series 72 0 w] o 0] o 0] 0 0] © 0] © 70
TiThe scrow indicates the edge of the clock pulse used for reference: | for the rising edge, | Tor the failing egge.
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
70 72.73, 74 109 110 b
PARAMETER TEST CONDITIONS! ‘76,7107 uNnIT
MIN TYPI MAX|MIN TYPi MAX|MIN TYPI MAX|MIN TYP! MaX|MIN TYP! MAX |MIN TYPI MAX
Vi High-evel input voltage 2 2 2 2 2 2 \Z
V)L Lowlevel mput vottage . 08 0.8 08 0.8 0.8 08| Vv
vy {nput clamp voltage Vee s MIN, 1= ~12mA 15 T-15 —15 -1.5 1.5 -1.5]| v
Voo s MIN, Vi« 2V,
VoR Highlevel output vollage . 24 24 24 34 24 34 2.4 34 24 34 24 34 v
Vi " 0.8V, Ign MAX
VoL Lowlevel output voltage Vee T MIN. Vi 2V, 02 04 02 04 02 04 02 04 02 04 02 'o0a| v
i VL= 08V, lgL=16mA
o lretcurentat Vee = MAX, V[ =55V 1 1 1 1 ' 1] ma
Hax ¥mUm Input voliage .
0,J.K,or R 40 40 40 40 40
High-ieve! Ciear 80 120 160 160 80
fin -r\::r curremt {Preser Voo s MAX. Vi 24V 80 80 80 160 80| **
Clock 40 8O 80 40 120
D.J, K, or K -1.6 -1.6 -1.6 -1.8 -1.6
Low-level Clear -3.2 -3.2 -4.8 ~3.2 -3.2
MU npur current [Preset Voo s MAX, ViT0aV -32 16 —32 32 32| ™
Clock ~1,6 -3.2 -3.2 ~1.6 -4.8
Short-circut | |Serwes 54 20 57| -20 57| ~30 85 | —20 57 | —20 57 K
105 ot current® [Seres 7a | VCC T MAX T Z57 [ -18 ~57 | 30 85| -18 T57 | 18 5] ™ |
g Suoe sument Voo + MAX, See Note 1 1B 2% 10 20 85 15 s s 0 34 12 20.5| ma
[Average per flip-flop)

! For conditions shown as MIN or MAX, use the appropriate value specitied under recommended operating cpnditions.
Tan typical values are at Ve < 5V, Ta ~ 25" C.
*No1 more than one oUtDUL should be shorted at a time.

NOTE 1: With all outputs open, 1 13 measured with the Q and G outputs high in turn, At the time of measurament, the clock input is at 4.5 V for the *70,

L *110, and "111, and is
groundaed for all the others,

* The input rlamp voltage specification is effective for Series 54/74 parts date-coded 7332 or higher,

i~
o . JEP
switching characteristics, Vog =5V, Ta = 25°C
‘72,73 R ) )
FROM 10 TEST 70 i 74 109 110 m ontT
PARAMETER® T CONDITIONS 76,107
{INPUT] 1OUTPUT) ON MIN TYP MAX|MIN TYP MAX|MIN TYP MAX|MIN TYP MAX{MIN TYP MAX|MIN TYP MAX
{max 20 35 15 20 15 25 25 33 20 25 20 2% MH?
pLH Preset Q 50 16 25 25 W0 15 12 20 2 _sf
oL (a5 appiicablel 3 CL=15pF, 50 25 40 40 23 35 1§ 25 21 30
PLH Ciear a Ry~ 400 (2, 50 16 25 25 0 15 7 20 2 18|
L tas applicable} o See Note 2 50 25 40 40 17 25 8 25 21 30
LK W0 27 50| 1016 25| 1014 25| 4 10 | 10 20 30| & 12 17p
P Clock 0o 8 0 8 60| 10 25 40| 10 20 40| @ 8 =28[ 6 13 20| 0 20 30

Hmn 2 maximum clock trequency, ‘pLH' propagation delay time, 1ow 1o high leve! OUtpLT, tppy oropagation gelay time, high to low:level output
NOTE 2° Load crrcuit and voliage wavelorms are shown on page 148,

functional block diagrams

i’ ~
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‘
{
o ——— = (:{D“‘T‘*‘D' o
T s — 1
—— . ! |
[T E— - e - e CLEBR o St
{ ] T
PRESTY
-
DR K7
—
|
CLOCK
CLER Y

70 -GATED JK WITH CLEAR AND PRESET F2-GATED SR WITH CLEAR AND PRESE]

See toHuwing pages for '73--DUAL J.K WITH CLEAR ‘109 ~DUAL J K WITH CLEAR AND FRESET
74 -DUAL DWITH CLEAR AND PRESET 110~-GATED JK WITH CLEAR AND PRESET
S0 parat Lk WITH CLFAR AND PRESET C1 DAL PV OWITH L PAR AND epSET

157 DUAL &R WITHCUEAR
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: Lk Preparator
" . Meaniny iiLgijOv 7 Meaning
' o Fuanction
—— SN e |
e nboto Point, Pusitioning
o ) G40 Tool ffset Cancel
. L Snterpolation
N i G4l - G52 Tool Offset
GO2 Circular Interpolation Arc
clockwise G53 Linear Shift Cancel
ke, Civeular Interpolation Arc G54 - G59 Linear Shift
Counterclockwi o . ; .
vernterclockwise G60 Positioning Exact 1 (fine)
GO Duell - .
G61 Positioning Exact 2 (med)
CO Puraboelic Inter: Lor L .
Setie Interpolation G62 Positioning Fast (coarse)
GOL Wweelerat] .
Acceleration G63 Tapping
Gow Dzcele Loy i i
Peceleration G80 Fixed Cycle Cancel
Gl7 i .
{Y Plane Selection G81 - G89 Fixed Cycle
1g X2 p i . .
Gle X lane Selection G90 Absclute Dimension
19 Yz -t . .
c ¢4 Plane Selection G91 Incremental Dimension
G25 - Gua¢ ) i
G249 Permanently unassigned G92 Preload Registers
G33 Thre ing, ;
hread Cutting, constant lead G93 Inverse Time, Feed Rate
34 T i i i .
G hread Cutting, increasing G94 Feed per Minute
lead
. . G395 Feed per Spindle Revolution
G35 Thread Cutting, decreasing P P ‘
lead G96 Constant Surface Speed
G3C¢ ~ G319 Permanently unassigned G97 Revolution per Minute
Miscellaneous Meani Misce%laneous Meaning
Function € ng Function
MOO Program Stop
‘ : M15 Motion +
i MOl Optional (planned) Stop
i M16 Motion -
MO2 End of Program
M19 Oriented Spindle Stop
| MO3 Spindle Clockwise
| M30 End of Tape
© MO Spirle Counterclockwise
M31 Interlock Bypass
MO5 Spindle OfFf
M36 - M37 Feed Ranges
MOG Tool Change
M38 - M39 Spindle Speed Range
MO7 Coolant No. 1 ON
M40 - mM45 Gear Changes
MOY Coolant No. 2 on
MSO Coolant No. 3 ON
MOY Coolant OFF
M5 Coolant No. 4 ON
M1O Clamp )
M55 - M56 Linear Tool Shift
M1l Unclamp .
| MEO Workpiece Change
bl Spindle Clockwise and Coo- .
{ lant ON M6l - M62 Linear Workpiece Shift
| .
T Spindle Counterclockwise M71 - M72 Angular Workpiece Shift
| and Coolant ON ) -




