EPROM - PROGRAMMER




EFPROM PROGRAMMER Ver 1.0 o

Indest

bt e o e

1. Eeskrivelse R N N TR TR 2
2 Funktions beskrivelse PR I T S S U Y 3
3. Errom turer B T S N T S ST U S S S S S U 4
3.0 Introduktion
3.1 2708
3.2 2716/2516 .
3.3 2732 ;
4., Softuare L R N N R R R E E R e &

%
1 T i W T VBRI A D TP WD 1 Tl | SRR P A A J

4,1 Introduktion :
4,2 Ordrer
4.3 Eksemrler

e Andre erram'er R R R R R R R R R T Ty g

| =
b Les farst I R T P N R R E R R R 10 y
7 Mornterine R R R R R R T R T T Y 11 f?;‘
: 3
g
Arrendix? R
: ]
L H Diacram 4
II ¢ Dates blade g
It ¢ Fedl findine by
v 3 FProeram listning &

®
T
.

S




|
—1 THr = -
I TR L =
va I
bl RN
N.\J..%MN. i z a
S—5y J . *h =
i @0&.‘\#1\\ sy w{l#\w.. /Z o— MNN‘\\.%MI M@lHHlmi =~ ;
T @op ' YT Woyd3 2 s ireo
o oo Ers oy, 1 iy ALE=
g.&.? | l.MI P $ sl dys oV(l.b/fnlr.l:M _ Vel 20 Anﬂo @
92— 2 ; :
& el +w t 4 | 3] |5)|3 5| |
& TI Ty (i ;
B (AN ,h TSRYrPrrITE” g
xds <o
oy rox iz ®
A75 29 = JHd
hw.... L5528 s HgN
l*l Aor i
&\hw.w..ﬂ.ﬁ. , RE i 9
vorxy
T. __q\‘%\;q for> 90
D,
A7+ —

-




MODSTANDE

Tt
{ b
22
4w F
fok

aro Do AT |

Hve "3
10

On 63V

(o, 15w

01 oV

V4

o o

S

Z 17

ISP Y

He 4040

v N

{4

AN

(D e \]

(ano



]

‘— -—-

=

@ S weN ©C 333

o—|oh—0 = lok 5 W

ooyt —0 = |°J’F/53‘I

b

D . Hef PHiR
HNt
L i | "KMS.

ok

*4x3 ufﬁ“t

L, Wilat /ca 157 thoma)

[ Hwol shorre i

1 hosgnt
o‘“ _mwﬂgf )
(qMwaa

neichs )

Fovgmzu Plo-STik PA NASCom Kpssen
DR 25P cRNaN J.ueam,m (HUN STIK)

v id, x 44
v x4
M x 43
SR
b
e

x1 A A7
g Ay {7
1, P s

x 2] +iy

x 42 +

x 13 ov

x 3y -sv

Jg -

De meol g bruges 4 EPRIM

-Prﬂ?"‘”‘ e Lros £

&y
€,

&,
82
Beoy
8578

T —
el e s i e
£, 238 - 3414
= 2¥2
o
e HKF = + - l
J e HKF o Vs o-‘,:?-: Hi:
L e S &
v S \ .
e 0K, ol g e < ads
N e (KD wp N N D
t—-lcnf-—: : @ e raomff oy ] l < %
""""MF""’ ' & 5 4B EE " : .
‘\' N 1 ....... S ¥ 4 k-
‘.'.‘l:‘ t,‘g"e * "‘--ﬂ
‘.‘E "‘] ; = Jek b PO |\ T +\.’ - ol
ol T b @) auw .
r—lKO—' v | Kpp s 335.:. :
@ @ 7 e K}~y . C_)..l
B
Moride | Medel wr, : Wororhold | Tega. | .
g Lager %MP"W '?’,’"’CJEW 14 Koal. | | ;
A

L]



I 1 s Eeskrivelse g
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Dernne EPROM prosrammerinegs enhed (eller rrom brender som den
ocsa kaldes)r er lavet udfra et #nske om let at kunrne ero-
grammere eane errommer il Nascom I - II sustemerne. Den er
dog ilkke beeranset til kun detter men kan bruces »3 andre
comruteresr blot der er to 8 bit parallelle rortes oe de nad-
vendice serendinser til radiched,

FPrombrenderen er i stand til a2t rroerammere almindelice
2708'ere (1K butedry Intel's 2758 (1k)» 2716 (2k)y Temas
Instruments 2516 (2k) oc 2732'ere {(4k).

Indstillineg af ture forecar med en tre stillines omshkiftery
der veleer forskellice slaes sturesienaler til ben 18-21
Ed e@rroMmen.

Resten af sturinsen foretsees af softuwsre rrosrammet.,

Dennme srombrender er ed nuverende tidsrunkt sferavet med
2708 o6 2716 (=2518)r o6 orlusninser i det faleende om
sndre turer kan P8 nuvaerende tidsreunkt ikke caranteres at
vere rigtice. :

I de faéleende eksemrler forudsettes det at =rombrenderen
skal tilsluttes en Nascom comrulters med 16 bit data r3
rort 4 og S. ; .

Der udes ikke saranti
for tilsluttet wvdstur
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Furnktions beskrivelse -3

i e e s a2 e Yo s ke by T T g e e et b aid it

2,1 Introduktion

Frombrenderen bestdr af to uasdskillice halvdele
hardwaren oc softuaren,

Hardwaren sdércer for de rictice srendincer ra
errommens beny mens softwaren f.eks afedr hvornar

o6 hvorlernce der shkal vere rroerammerinces seendine ri,

2.2 ¢ B8 bit data rort ud (Nascom =ort 4)

Data ud rort 4 & nascom bruses til overférsel af
et ord fra comeuterer til errom brenderen ved
FLrOGT 3MMET LING »

2.3 ¢ 8 bit datse ind rort (Nascom rort 4)

Data ind rort 4 r& Nascom bruces til lesnine af
errommen til computeren.

>
o0

bit kontrol rort (kun owutrputy Nascom rort 5

F& rort 5 bliver der brust 5 bit il bitvis
sturing af rromborenderen fra comruteren,

Eit nr eerom tupe Funktion
v 0 2708 bruses ikhke
2714 Froeram Fuls ved 1-0-1 sehkvens
2732 chir enable
1 2708+2716 chir select/write enable CS5=1r HE=0
: 2732 bruces ikke
2 alle reset adresse teller mned 8~1-0 sekvens
3 alle ster tixller een frem med 0-1-0 sekvens
4 2708 0=25 Volt rulsy l=read A
2714 Very 0=25 Vplt ved read o rrocs 1=0FF
2732 " Upp

Tecrniet "'" bhetuder st sicnalet har necativ locik (O0=aktiv)
Dvs PROG'/READ betuder § 1=READ, O0=FROG

b
I‘ 2.4

3
1

it sy —————
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3.0 3 Errom turer —d -

Efter SIEtﬂiﬁG.Bf en errom med UV lusy er alle bit losisk
hade. Ved rrocrammering kan hvert bit céres lavrs men zaldric
omvendt .

3.2 ¢+ 2708

Ved rrocrammerineg af slmindelice 2708'ere skal
omskifteren stad i stilline 2708,

Errommens ben 18 Verr er nu tilsluttet rrosrammerines
srendinGens der stures a2f bit 4 (rort 5.

Ben 12 Vdd er tilsluttet +12 Volt konstant.

Bern 20 CS'/WE stures af bit 1r os

hert 21 Vbb er tilsluttet -5 Volt konstant.

3.2,1¢ Lesnine af 2708

Errommens ben tilsluttes sdledes 1§

Vrr =0 =>» D4=1 o6

CS'/WE =0 =>» D1=1,

Der kan nu lases enm bute 8 rort 4,

Alle 1024 butes kan leses ved skiftevis at lese
o a3t telle txlleren frem 1024 cance.

34242 Froerammerineg af 2708

Nar errommens ben er tilsluttet saledes

Upe =0 => D4=1 os

CS'/WE =12 VUplt => D1=0,

da er errommen klar til a2t eroerammerest!

Nar adressen oc data er klary tilferes FROGRAM :
henet en ruls & 25 Volt 1 1 mSek (0.1 mS<t<1,0 m8),
Herefter rrocrammeres de neste butes rd sanme mades
alle 1024 adresser icernem. Dette kaldes for et
cennemldbr o6 det skal vere et sernnmemléb cenmem

AaLLE adresser.

En komrlet erocerammering bestar af et antal sidanne
cennemldbr sdledes a3t den samlede rrosrammerincestid
for hver bute er mere erid 100 mSeks hvilket svarer
til 100mS/1mnS=100 cance.

DET ER IKKE TILLADT AT PROGRAMMERE DELE
AF EN EFPROMy ELLER AT PROGRAMMERE HVER
BYTE 100 GANGE HVER FOR SICG !
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Ved Présrammerins af 271486 (eller 2508) shal omshkifteren
st8 i stillime 2716 (eller "Alle andre®).

EPronnéns bern er nu tilsluttet il ¢

PD/PGM bers 18 der stures af DO,

A 10 ben 19 der er tilsluttet adresse taellerensy
cCs! ber: 20 der stures af D1 oc
Uppe bern 21 der er tilsluttet 25 Vplt ved program-—

merine o6 laesnincry ellers 0y sturet af D4,
Lesnine af 2716

FD/FGM=0y CS'=0 o Ver=25 Volt.
Lesnine forercdr licesom for en 2708,

Frocrammerineg af 2716

FD/PGHM=0 (ruls SVolt i S0 mSek)r CE'=1 (5 Volt)
o6 Ver=25 Volt.

Procrammering af en bute foretassces ved een canc
at sette PD/FPCHM ra 5 Volt i 50 mSek (45 aS<t<5E8mS).
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Software — -

Introduktion.

Sturerrosrammet til rrombraenderven findes 23 bandet
i Nascom II Tormat (1200 bhsud) i 2 udeaver !

1. vdeave er assembleret til szdresse 1000H
2. vdeave er assembleret til sdresse BBO0OH
oc loadet rd bandet til adresse 1400H

Der kan de med 1. vdeaven rroerammeres en errom med
2. udcavens der‘kan licce fast i Nascom'ern.

Ordrer

A 3 Kald af NAS-8YS 's modifyw kommando.
B Fuld vram med FFH 1 blokhke af 1,2 eller 4 kbhute
| Rl 4 Les srom til ram 06 kontroller een cans
M 3 Mode : y
P Froerammer rrom fra ram o kontroller

Q Quits, hos til NAS-5YS

o Read fra band

a9 1 Test for slettet {(errom =FFH)

N o Tatuwler (modificeret NAS-5YS udseave)

W 3 Hrite til band {(modificeret)

A < Vis a2lle ordrer

Ordrerne efterfélees alle med fra 0 til 3 rarametre
der er forklaret senere wud for hver enhkelt kommando.
Alle ordrer er sikret mod utilsictede ram overskriv-
nincersy idet der ved ordrene 'F'y 'L’ o 'P' férst
spdrces efter bekrafticelse (='J' eller 'enter')s hvis
der ikke netor er een rarameter.
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IAI

IFI

Snl

!Rl

OSI

ITI

lul

Kald o virknincg af ordrene. =7 =
Direkté kald af NAS-8YS 's Modifwu

Fuld vram med FFH :
'F5000°* Fuld FFH i ram fra S000H oc sa lanat frem som
errom turen tillader.

Les errom til ram
L5000 Les errommen til ram i .adresse S000H
2 5 Samme efter bekrefticelse.

Mode :

'MO'y 'M1'y 'M2' setter errom turen 27082716 henholds-—
vis Z732.
Der er afsat rlads til wderlie to turer,

Proarammer

Det hkontrolleres farst om det er mulict 2t eprocrammere.
Efter rrosrammeringen kontrolleres det at errommen er
korrekt rrocrammeret.

'PS000' Procrammer eprom fra S000H i ram.

4 o Procarazmmer efter bekrefticelse.

Quits hop tnfms—svs cennien MRET.
NAS-SYS read.

Kontroller om errommen kurn indeholder FFH'er.
Tabuler 3
'"TH000' Tabuler 8 linder ad sancen s& lanct soMm errom
turen tillader (1+2 eller 4 Kbhutes).
'TS000 S100¢ ; :
Tabuler 8 linJder a3d cancerny fra H000H til S100H
'TS000 S100 3¢
Tabuler 3 linder ad cancens fra S000H til S100H
Virknincen er her den samme som NAS-SYS's 'T7°'.

Verify ! sammenlien errom DG TaM.
Y5000 Sammenlien fra S000H 4 ram.
LR Samme blot med cammel ram adresse.

Skriv til band. ;
'WS5000' Skriv til band i NASSEYS format fra S000H os
s8 lanct frem som errommen tillader.
‘WS000 S506°
Almindelie NAS-SYS routine.

Udskriv ordrene. Resulterer i feleende udskrift !
"TA FLMFQERESTWVH"

-



[l - a3 Eksemrler ra rProcram brus. e
’l 4.3.1 Proarsmmer en 2708 med ramindhold fra 1400H,

ved h.elr 3f badnd-rrocrammet starternde i 1000H.
|.
E Stil omskifteren i stilline 2708,
%I ‘E1000° iorstart af band rFrocrammet
| "MO ! imode 0 svarende til 2708 erronmmer
5 . tiset errom
EI % : skhontroller eventuelt om den er slettet
I 'F1400° y Sproﬁranmer erToMMen
Il ¢ Errommen kan nu nnnteres i Nascon soklen svarende til
- L2 adresqe BBDUH. s B g S ; :
| 0 ; 3 -ﬂ e . . 4
El 4,3.2 HKorier to 2708'ere til een 2716'er.,
; 'E1000° eller 'EEB00’. - : =
! j Fesals 3 istart proerammet i ram eller TOM+
I A ot I 'MO L 15 +. _thvis ikhke zllerede i mode 0
AL e SRR G e ey - tiset nrs 1. eprom 2708
P 'L’BUD' $les feérste errom til 2000H
sl s SR e tisat nr. .2 eprom 2708 i =
B 'L"ﬂDQf- _ iles neste errom til 2400H :
L S e e o stac erromMmen udg - - *
N e M1 imode 1 svarende til 2716 : W
lh SRR ERGn g% e jsit omskifter FA stilline 2716 %

‘ . siset 271é6'eren -
'TEOOG'. tkhontroller evit.{kan afsluttes med ESC)
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. . irrocranmer efter” bekr-zftmelse aft
*Ram = 2000H ?* $Truk <ENTEF\, eller 'Jd' hvis OK.
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9.0 " Nwe errom turer e

Softwaren for errombrenderen er ens for alle ture errommer.,
Der eneste forskel der ery er 40 bute for hver errom der in-
deholder information om den (se slutnincern af procramlist-
ninGen).

Nar der skiftes modey bliver disse 40 bute last ind i rrocram—
metr oven i de forrice data (fra 0CBOH o frem).

Frosrammet starter or i mode 4 (der er vcdefimeret)r ved en kold
start (Dves hvis de 40 datas butes ikke er tilfredsstillende

sat op fra CBOH frem til CA7H med checksum i CABH).

Ved a2t zndre mode numwmeret i EB4FH til f. eks. 0y da vil rro-
crammet starte or i dette mode.

De 40 bute indeholder (for ern 2708'er)?

Ord nr. verdi brus
0 1001igE kontrolord a8 rort 5 ved lesninGy
i io0o0o01m klar 1il eprocrammering uden ruls =3
2 00o001iE Frogrammerineg MED sroerammerings ruls,
3 10011E OFFy kontrol ord ndr errommen ma
; isettes eller tases ud.,
4 ? b bruges ikhke.,
9-6 1024 antal butes i errommen.
7 100 antal cennemlab Tor en komerlet pro-
erammerinG.
- 8-9 125 antal Gance cennem venteldhhken ved
FrOGT 8MMET ING »
10-11~12 OR A kontroller om FF'er m& skipres.
RET
NOF :
13=3% 270840  iw' tekst der danner overshriften rd

vidio monitoren..

Dobbeltordet i 8-9 berecnes som |

N=+f xT /7 8
hvor  er klokfrebkvenserny T er den dnshede rpuls lensde
ved rroerammering o6 8§ er det samlede antal stastes for
en enkelt came rundt i vertelakben.

§ = 26 states udern wait-states og
S = 32 states med wait-states tilsluttet.
N er altsd med o uden wait udrecnet til
¥ vuderr . med
1 Mh=z 38 31
2 Mh=z 77 &2
4 Mh= 153 125

3 butes rouvtinen der hkontrollerer om FF'ermne m&
skirres eller skal rroarammeres kaldes fra PROG4
hver gane FF'er forekommery o med Zero flasset sat.
Slettes flacet i disse 3 buter vil der bhlive
rroarammeret (gelder for 2708)y ellers ikke for

de andre turer.
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Reset knaesen

Der sker incentirie ved a8t bruce
ern FTOGrammering idet
udeance ved resety oG derve

+
*

rinssrulsen straks.

3 Men
bommerts
rings cennemlsb codt kan

det kan

ikke anbefales

da .

en verificering.

Der ré#de lusdiode :

DER MR ALDRIG DREJES PR UMSKiFTER

Der er nemlicZ0 Vol
Errommen ma heller ikke taces

rio'en Giver
d slukker for FroGcramme-

~10-

reset knarren under

hadimpedansede

som en rednineg efter en
aks, en 2708 efter farste pProGramme-

vere sod rnok til at klare

cettes i nd lusdioden luser.

e b b S W i AN W e

Der udes ikke caranti
for tilsluttet wdstur

EN MENS DIODEN LYSER !

t A arrommens ben.
nd eller

| 2Kx8 STATIC RAM (3
BYTEWYDE™FAMILY PINQUTS Pesypo- -
% - STHTer sTvie ST
Rty 121 Exn  |Iwx® X )
: 4816 |37000| 2764 eriom [2m [l |66 LS 2@ |8 62
Pevy T . 2764 | 37000 | dBie |EPRon|OM
1 2801 RFSH_| NC i3
d 4802 | 34000 | 2718 |- =SF NG 4o 22§ _vec_ | veG_ | vee ang 8- o
= e 7 = e 12 Al2 2 4 s TS NG WE 2716 | 34000 | 4602 | 4801 :
- -~ & o Az :; A7 A Sefimaoc [N NC cs VCC_ VCC | VCC | vCC R4SV
i _As AS A5 A5 A5 1As 8O fzaizs L] _AB AB_ | A8 |As A8 _|As | AB '
Al | A4 | A4 | As_ | A3 A4 QS E ' e 5 e
M pd L Ad LA LA M LA e ennpl AL AN NG (VPR NG e L ves
B e e -t Cns w2 L) OGwep| OF_|OE |ot | Oe |OE {OE_JCS/WE
| At Al Al Al | AL |A1 Lee) (o1 LJ_A10__| A10 [ A0 [ A0 A1o_|Aw0_[L __§vobd
Ay AQ AD o = Ao 2 Al (18y20 {1_CE e |CE |cE |tE o 1cE PROE
D, §Do_|bo_|pbo [oo | oo oo Que  onweil o7 o7 o7 |07 o7 _|D7 _iD7
root b1 o1 1 61 0 {00 [nw enef] 06 D6 (D& (D6 |06 |De | De
. (o2 Ta 55 = = 01 o1 _Cleone  ospr{] DS D | D5 |D5 | D5 |D5 |OD5
7= §vss [vss [ves |vss D2__[02" [fwsan (apsf] D4 [0+ 1be lTos 1oa 1064 7o
B V&S V8§ VSS  [§14012) {(13)15 03 D3 D3 D3 D3 03 D3
Ebram  RoM  Rayy EpRow RVM Ram 1M
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3 7.0 Monterine -11~
I Ved MDI-'I'tE'Y‘iI"lC-i & Nascom 2 skal der loddes to
. ledrniincer til PIO stikket 1§
. Ben 14 r3& PI0 stikket skal tilsluttes +12 Volt.
l EBen 26 a3 PID stikhket skal tilsluttes - 5 Upli.,
(~ 5 Volt bruses kun ved rrocrammering af 2708)
FI0 ksblet der er leverelt med fra.Nascnn shal 1 demn
I ene ende have rasat en 246 hens stik massen til det
andets eller man kan lodde lednincen direkte g3
I rrombraender stikket stikket. Bemerk at bemnm 1 =3
. rrombrander stikket vender ud mod det rermeste
. monterines hul o6 rmermest print kantery sBledes
at kablet skal monteres rd bade Nascom 2'eren o6
l Fa rrombrenderen med kablet ud over kanten.
A ik il Stik forbindelser til riocen.
I" Bern nr. funktion ben nr. funktion
1 N.C, 2 E 4 BbDvws
. 3 N«Co q E 3 wa
i 5 B é B2 ovew
9 7 NJCo 8 B 1
9 NG 10 E 0 i
i1 N.C. 12 N.C+ S
13 A 0 Wl 14 + 12 Voltviolt
15 A 1@4 16 GND HVID
l 17 A 2 17;{ 18 GND biww
19 . A 3 v8 20 + 5 Voltvore
21 &4 ' 27 + 5 Volt
23 A S Pl 24 A 7 WMol
' 25 A & G 26 - 5 volt *MD
' L L DB acp thetl Fle-ee | T X 4
A e | 4y Heolmioszeun) T Bauy (GRow/ein)- NC K R
L | L A, wip(Mio gren) - IR (eth/egp) -8y 2 T 7
i - . A, FRID(RD/ ) NE 5 e
- ~}---w B e . ) X B
4, L. OMNGE(Ninfonancy) - Blﬂ_( GLH/{_?.;D) <83 vy
._. 1 _S Ay woCwowmb) | e s 4ol g ey
. v As Reo( Pyosgnem) e H\/_ip“(uven/qﬁﬁ) T o &
? : T B¢ O(wpepner) 0 | b {3 -
. ¥ A2 9eRN GE (ReD /02O HE) enﬁ(ﬂv;o/cm) 4-8F gl T gt
I 8 Feo¥ t RS M o
- Nt e = L s -
S ek 4 N (vieeuw)  Be fy T S
. § A - Beuw (wbiofoeun) | | L NC i §
e o B RSN Y TN we
R 0 LULTCRE S N HVD (#oin/gran) A o &
I W L1 Eed(redsoa ;_1;{ Ceanusiosdegd ™ *av 1Y e
= :9 ﬁ,’*’ Reo(wesisewny . iwio Gio/gean) A, (5 %
L s erii(en/eef)  ov b _
B F b 2% . |foCesprcRf) A, 15 S
- : &2 Wip(rav/oenves) 8V 18 R%
38 i ek CHuvaem) s 9. T
i b tif Gubnd)  *5v o
. o : ; -r 21 AR CHUTY /i een) ;rm)_(,mp/mg) Ry b ] &.
..).L. (ry L.H) ¥ + 5 G'QE!’N(QJD’I@'QJA}) dewcmpfgﬁoa .,|6-y u
I rn (pdcrn) 1 v VHUI‘DCHM’Q')@M%'.{’&‘) fa0(PsD/ (R 75 &
Y =5V fep(ecuiap) npde( Bofeavgk) A7
B A2V 20 PIVSEINCE) R A
' \Rab(reyn/pop)y =5¥ 14




e e e

A e =

A S e

£ : P 4
[} > R ._..;. X
E7 pinassiGNMENT :
_ s Cicoar - weekdza
2]As ag 123
s % - A8 22
Va =ty
TEwe 20
2 N R T
; T S Proor [3 18
PIN cowecnou ounmc: nEAD on rnocnm oty
e Z Pm Numbﬂr i s £ A DETI 16,
e 9-11,13-17 12 18 19 P e @Y {0 3 osts’
Read- Doyt Vpp | ViL | 'Vas | Vee pafovs
Prograal’ | .-ou Din- Vpb | Vinw Vea | Vec
AT g e e e e :
7

RS Tty R N Y
PROGRAMMING INSTRUCTIONS i

After the completion of an ERASE operation, every
biz in the device it in the "1" state {represented by
Output High). Data are entered by program'minq zerot
{Output Low) into the required bits. The words: are
addressed the same way 25 in the "READ ope:atlon.”"-A
programmed “0” can only be changed to a ¢ I" ‘v’ultn-’;
violet light erasure, -~ =+ -~ - & ‘

To set the memory up for: pmgrammmg mod'é 'thef
TSAWE input (Pin 20} should be raised to +12"V--.Pro--
gramming data is entered in 8-bit words through the
data output terminats (DO 1o D7) BER LR

Logac fevels for the data lines and addresses and the
supply voltages (Voo Vpp. Vgl are the same as for :he
READ operation,

After. address and data setup one program pulu per.
address is applied to the program input {Pin 18 A_pro-
gram loop is 2 full pass thfough all addresses.”” Total
programming time, TPtotal N x tpy > 100 ms. Tfse
required number of prognm ioops {N} is 2 function of the
program. pulte width {tpwl; where:#0.1 ms < tpyy < .
1.0 ‘ms; correspondingly N:ls:, 100 <N < 1000. There
must be N successive loops through'all 1024 addresses; fo
it not permitted to spply more than one program pulse in
succession to the same address {i.e., N program pulses'to
an address and thea change 10 the next address 10 be pro- 4

“grammed). At the end of a program sequence the CSMWE

falling edge transition must occur before the first address
transition, when changing from a PROGRAM 10 2a READ
cycle. The program pin {Pin 18) should be pulled down
to V,Lp with an active device, because this pin sources 2
smatl amount of cusrent {lipy ) when CS/WE is at VIHW
{12 V) and tha prugr:m pulse is at Vi p. v
.
EXAMPLES FOR PROGRAMMING -~ Gl ”
Always use lhe TPtonl" N xtpw > 100 s utmmsh?p.

<"~ " humber of progr:m loops,

= ..‘_.:' IRty reelde .z'...;s-x- vw:‘;,u;-r.

' oo S o b

i

—

2y

R e

9. Al 8092 bits should be pwqra?nmed S o 2ms

program ‘pulse width: =

The rmmmum number of program loops

= 500, One program loop

'Em's?m' of words 0 to 1023, .-
£ WordsOm?OOandBOGlo TOOare tobcpro—

Y gramimed.. AN other, bits ‘are “ lon’t care™. . The -
program puhe wndxh is; 05 m

_N :%‘% = 200, One

- program loop consms of words 0 to 1023, The
data entersd mto the “don"t care" bits shoul'd be’

all 1s. S ':' e =4~
i s

3. Same requiremsnts as examp!e 2, but the EPROM is

. now to be updated to include data for words B50

“to 880. The mi‘mmum number of proqram loops is_

the same as in thu prey ous _example, N = 200. One’

progum !oop conslsts © words o to 1023. The dau

r entercd mto thg\x"don t ura" buts should be all 1s."

Addresses 0_,:0 200 and 300 to 700 must be re-
programrned wuth theur original data paltem.

ERASING INSTRUCTIONS

: The minimum -

e et B

The MCMZ?OED?AOB- can be-erased by exposure 10

high intensity shortwave: ultraviolst light, with a wave- -

length of 2637 A. The recommended integrated dose [i.e.,
UV-intensity x exposure, time) is 12.5 Ws/emZ, As an
example, using the “Model 30-000" UV-Eraser {Turner
Designs, Mounmn Vaew CAD4043} the ERASE-time i3
30 minutes. The lamps should be used without shortwave
T llers I—I'ld th! MCM27DSI‘27ADB should. be . poduoned
about one mch awav from :ha uv tubes. )

-

Pt
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Nt R

R RIS TR~

P T—

PP, P ——

P———
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o b

b e b

d b St 4

: ‘PINOUT
| i
R s ) 24 vee
! As 20 ] 23 Ag -
: ,-As 3 O m 22 Ag :
1 Ar 40 21 Vep
1 A3 5[ 3 20 OF
1 A2 60 (118 A
AL 1 G O 018 CE
Ag 8 [ 117 03
> oo 9 [ 116 0s
! oy 10 ] 115 Os.
g n(Q [] ¥4 <0a
GND 12 [ 113 03

Ag-A10 ADDRESSES

CE/FGM  CHIP ENABLE/PROGRAM
14 OUTPUT ENABLE - -
0g-07 _OUTPUTS '

e T T U S

-PROGHAMMING INSTHUCTIONSW-

Afur the complenon of 'an ERASE operatu:n cvecy
bit in the dev-cc s in_the “1 state (repre:ented by
Outpul High). Dats are mllnd hy piaﬁrammmg nros
{Output Low) into the requlud bits, The word; are
addrested the same way as in the READ operat-on. A

programmed "D can only be changed 10 a “1™ by ultra-

=2 e

_ violet fight erasure,

Ta set the memaory up for PROGRAM mode, the Vpp
input (pin 21) should be raised to +25 V, The Ve supply
voltage it the same as for the READ operation and G is
at V4. Programming data i entered in B-bit words
through the data sut (DQ) terminals. Only "0%" will be
programmed when "0%s”™
data word, o o

After sddress and data setup, a 5O ms progtam pulse
(VL te ViH) is applied to the EfProqr nput, A prowam
pulse is applied 1o each address focation to be. program-
med, Locations may be proqnmmtd mdwiduallv. sequen-
tially, or at random, The maximum program pulse width
is 55 ms; therefore, programeing must not be attempted
with a de signal applied 1o the EIPrw input. z

Multiple MCM27165 may be programmed in' parallel
with the same data by connecting together like inputs and
applying the program pulse to the EIqur inputs, Dif-
ferent data may be programmed into multiple MCM2716s
connected in parallel by using the PROGRAM INHIBIT
mode. Except for the Ei?rogr pin, all like inputs (includ-
ing Output Enable) may be common, -

and "1™ are entered in the

., MODE SELECTION

! .

! PIN CE/PGM OF | VPP | qurPuTs
WIGDE {w?_'__ml (F41) "
. |READ it Vi | +5 -} VvalidOut |
STANDBY ViH Dont| +5 Opan
Cawen
! 3 PROGRAM Pulsed VIH | +25 fnpt -
: = VI 10 VIH -
PROGRAM viL viL |} =25 Valid Out’ 2
VERIFY
! PROGRAM it VIH | +25 Open
| IHIBIT .
VCC{24) = BY all modes

The PROGRAM VERIEY mode with Vpp at 25 V

‘B used _to datermine that all . programmed bits were
. eorrectly programmad, -
READ OPERATION

After access time, data it valid at the outputs in the
READ mode, With stable tystem addresses, effectively
faster access time (120 ns) can be obtained by gating the
data onto the bus with a low Output Enable input (A TRR

A high level Output Enable input {ViH) puts the
MCM2716 in the Output Disable mode with outputs in
the high impedance state. This mode allows two or more
devices to have cutputs OR-tied together on the same data
bus. Only one of the MCM2716: in this configuration
should have output enable at VIL to prevent contention
on the data bus.

The' Siandby mode is available to reduce active power
dissipation—from 525 mW to 132 mW, The outputs are
in the high impedince stite when the EIProgr input
pin is high (V) -ndepcndmt of the Output Enable i mput.

ERASING INSTRUCTIONS

The MCM2716/27A16 can be erased by exposure to
high intensity shortwave ultraviolet light, with a wave-
length. of 2537 A The recommended integrated dose
li.e., UV-intensity X exposure time) is 15 Wslem2, As an
example, using the “Madel 30-000" UV-Eraser (Turner
Designs, Mountain View, CA 94043) the ERASE-time is
36 minutes. The lamps should be used without shortwave

- kh'“%‘ﬁﬁll" - filters - and the MCM2716/27A16 should be positioned

-

T

- . [ - T e

- P .-_--m—.-...n—«.K

o

3bout one Ineh way. !rom the UV -tubes,
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PAEE §1

LHBR ADDR 0DBJ.CODE LABEL .HHEK OPERAND

1)
111}
13
L]
1985 biid
BEBS BRAS
BAE7 QR4S
g He
1eey BCB
1 R0 I
1911 SCBE
BE1Z aC1e
bi13 0C2B
0ei4 oCBS
1015 028
Jois 4e3s
#17 il
§818 §08D
it1y eds5s
#0621 805D
bozi 0883
1022 4065
0023 004
Mz e
§0Z5 0878
028
0827
128
029
$031
1831
1132
1433
1434
KM
1034
1937
§038
1639
1840
1941
14z
143 68OE

B4 1500

RS

0044 EBY EF

0847 BEEE oCOD
i048 BBE3 AS7E7ZEF
1049 BBO7 40207072
§E50 BBEB &FE77151
BES1 BBOF 6D&DEST2
BI5Z BBI3 20764572
$853 BBI7 ZE20312E
#8454 BE1R 306D
§855 BBID 43&F7877
8054 BB2Y 72494748
0857 BAZS 74202643
2458 BBZY 29203139
0059 BEZD 383180
0040 BEID SUAFECTY

icat
[ |

11131
Bt
L FED
LT
BoEl
19492
1
142
1843
i
0018
bez8

'
.
]

PORTAS
PORTAC:
PORTE!
PORTBES
AREN?
ARE1E
AREZ}
ARE3:
ARGX?
RAN
PRS?
RDEL?
R
CRi
HRET+
TOELS
INLIMS
CRT:
ERRH:
RLIN}
BLIRK:

DPROGH:
DPROGE:
DPROGZ:
OFF3

DBYTES:

DLEOURTS

PTINE:
DSKIP:
DNAVNE
DNAVAL!
LENGTHI

ISTART!

. EQU

Erron Proeranamer Ver 1.0

CONNENT

Proabraender 81.83.21
Udviklet af Christen Fihl

EQU
EQU
EQU
Egu
(211
ey
EQU
£oy

R}
PORTA+2
85H
PORTB#2
JCABH
§CaCH
BCOER
Wik
]
1C89H
284
J8H
BCH
boH
SBH
o0H
§3H
$5H
$EH
i
7EH

EQY
Eey
Eat
EQU
Eou
(3]
Eal
EQy
to
Eau
£Qu
£y

ORE - RAM
KER §

]
1
bs
bs
DS
i}
g5
DS
bs
s 27

EBD  $-DNAVN
EQU $-DPROGS

ilaes
iKlar skrivnine
i-1- + pen. ruls

e e

Bruses ikkg

Gl P e Pl b et Pt bk s

1BB00H
14504

GRE
HEH

kST PRS
B3 CS,ER
DB 'Eprom proeranner Ver. l.ﬂfr

08  'Coeyrishi (L) 1781"+CR

0B ‘Poly-Datz sicrocenier ArS’

PAGE 12

LNBR

B834 20446174
BB3S 1206049
BE3C 63726F43
Batt 656E7463
Bt 72204174
B84 53

BB4Y 104D

161
152
b453
£344
HTH
thed
113
148
13
H7
H71
72
173
A
H75
74
W7
§78
1879 B8SE CDCEBA
1080 BBS1 3AB3MC
1981 BB&4 D3IS
1482

083

e84

685 BBAS 210788
§084 BBAT 11CAEB
1887 BBSC §10BAD
1988 BBSF EDRY
1089 B871 218D8C
1091 BB74 110808
1691 BE77 111804
1892 BB7A EDBY
1493
11T
8195
1894
97
po98
199
1143
1l
M1z
§143
104
8145
164
1107
b1e8

Be4e CO2%8E
BBAE 21M4N1
B851 C2E789

Best 314eLd
BE57 3EFF
8859 D387
BB AF
BBSC 0387

BB7C DF43
BB7E 1A

BA7F 322880
BBB2 FEZ
BEBA CAS4BE
8987 13

BSBB DF79
B88A 3823
BSSC DDES
BOSE FOEL
B99% DDZAGLC

B89¢ 218388
B8%7 #18C0d
BB%A 3AZBEC
§1%Y BBTD EDBY
0118 BBIF 200E
p111 BBAL 09
§112 BBAZ 1Y
113 BBA3 89
B114 BEAY 79
§115 BBAS FE3
#1146 BRA7 OCBCRA
0117 BBAR TE
8118 B8AB 23
B119 BaAC 66
E128 BBAD &F

ADDR 0BJ.CODE LABEL

COMNANDILD

Erprom rroeramnmner Ver 1.0

NKEN OPERAKD  COMNENT

0B Ckel

CALL CHRAX
L HLA
JP  NL.KODEKD

t1 = vara start
t5el node 4
¢ hvis COLD start

SPeltbEH

L Al i
OUT (PORTBL) & ¢
X0R & H
DUT (PORTBC)s+A ¢

Ouvirul rort B

CALL SETUP tInovl rort &
LD A (DFF)

DUT (PDRTB) A

1x3  DUVERSKRIFT
LD  HL+OVERSKR
tb  DEsOBCAR
LD BC,GUERSKL
LOIR

LD HL/DNAVH
LD DEs2BDBH
LD BCsDNAVNL
LDIR

SCAL IHLIN

b Af(BE)

LD  (ARGX):A
cp [

JP  Z,CORKAND
INC BE

SCAL RLIX

JR CoError
PUsSH IX

pop 1Y

LD IXs{ARE})

iCen forrice ARGY
iGen ARE1

LD HLsPREFIX
LD BC,PREFIXL
LD As{RREX)
CPIR

JR  ¥ZsError
40D HLsBC

#0D  HLsBC

ADD HLsEC

LD &L

eF 3

CALL C.CHECK

LD AelHL)

IN B

b HelHL) iLD HLs(RL)
LD LA i

iFind i tabellen

ikontroller
jadresse
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LMBR ADDR OBJ.CODE LABEL  MNEM DPERAND  COMMENT LNBR ADDR 08J,CODE LABEL _ HMEK OPERAND  COMMENT
0121 BBAE E9 JPOIHL) iHop til routine 0181 BY24 (33488 JP COMMAND .
1172 8182

§123 BBAF DF4B Error: SCAL ERRM 8183 ] 11x NRITE skriv til tare
0124 BBB1 18Al JR  COMHAND 1184

025 9185 B929 3AUBOC  HRITEY LD  A«(ARGN)

8124 BBRI 3152573F PREFIX: DB ARH?TOMSVFLP' #1846 B9ZC FEIZ iF 2

§127 BBBY 54514053 #1687 B92E 2808 JR LiHRITEL

1128 BEBE 546444058 J ; 0188 B934 2AeCeC LD HLy(AREL)

1129 48C PREFIXLIEQU $-PREFIX ' ; 0187 B933 EDIBBS0C LD  DE,(DBYTES)

8138 BBBF 49BYSBBY ADRES: DR PROGRAM.LAES 8190 B937 19 ADD  HLsDE

131 BAC3 UDBYCEBY DR FYLD,VERIFY 0191 B938 220E0C LD (ARGZ)sHE

£132 BBL7 47B90CRY DH  ERASED.HODE 8192 8938 DFS7 HRITEL: SCAL 'W°

8133 BECE 44BYEZRE DM QUIT,TABILER §193 B93D C35488 JP COMHAND

9134 BOCF DBBAZ9EY DN  ORDRE,HRITE 8194

#135 BBD3 1FE924BY DR  READ,HODIFY 1 i 111 FIRIS hor il moniter
1138 VT 1194

§137 BBO7 283F2830 GVERSKRIDE  *(? = ordre)’ D197 E940 JAB3RC  QUITY LD As(BFF)

138 GBDB 204F7784 8198 2943 D305 BUT  {PORTR}.A ;
8139 BBDF 726329 2199 B945 OFSB SCAL MREY .
0540 1068 OVERSKLIEQU $-OVERSKR p24s

#1411 B201 i 11 ERASE test for erom=FFH
#i42 H x1t  TABULER gza2

143 §202 E947 CDCABA  ERASED) CALL SETUP

§144 BBEZ 3A0BEC  TABULER!LD  Ar{ARCH) 8204 B934 BEDD b €

§145 B9ES 2ADCHC LD HLs(ARGD) 1z8s 8Y4C DBIA ERASELY IX  Af(PORTA)

§144 BBEA EDSBOEMLC LD BEs{ARRD) 8205 EF4E 47 LD B

0147 EBEC EDAB14MC Ll BC,(ARE3) $287 894F 3C A

D148 BEFA FE82 tr 2  §203 B95H C4248A CALL NZyDISPLAY

#1147 BOFZ 3014 JR . HCsTABHL 8207 B953 COF4BA CALL INCPROG

§150 BAF4 EB EX DEsHL 6210 BY9SS 20F4 JR NZsERASEL

8151 BBFS 2A850C LD HL,{DBYTES) . 0211 BYSB £35468 JP COMHAND

§152 BEFB 19 ADD HL.DE §212 ,

§153 BAFY EB EX DEsht B 4 H LAES TIL RAM

8154 BOFA 010800 L0 8C.8 9214

§135 BBFD 220C0C L0 {ARG1)+HL 8215 BY58 COCBBA  LAES:  CALL SETUP

B154 B9OU EDS3LESC LD (ARG2).0E : _ 214 BYSE DBI4 LAESL: IN  A/(PORTA)

§157 B994 ED43100C" LD {ARCI):BC ~ 8217 BYal 77 LD (HL) 4 .
£158 B90B DFS4 TABULS SCAL 'T? 0218 B941 CDF4BA CALL IHCPRUG

#1159 B9eA (35488 JP o COMMAND 0219 BYA% 20FB JR NZ:LAESE

§148 - 8220 BY44 C3CBEY JP  VERIFY

b4l H 153 fuld FFH i ran 8221

1162 0222 B949 COCBBA  PROGPAHMICALL SETUP

0143 B98D 246C0C FYLD: LD HLs{ARED) 8223 BY4C DBE4 PROG1: IR A« (PORTA)

p144 B9LE 54 L0 DsH 1224 B94E 47 : L B:A

1145 B%i1 5D L Efl B225 BYSF Ab AND  {HL)

§144 BR1Z 13 INC DE 0226 B97% AL X0R (HL)

81467 B913 ED4RBSEC LD BC,(BBYTES) 0227 B971 2822 . JR 1sPROGZ

9148 B9L7 &8 DEC BC §228 B973 EF RST PRS

0169 8918 34FF LD (HL)#0-1 §229 B974 4BL1GEY DB 'Kan ikke prosranneres }'sCR
#1170 BY1A EDBS LDIR 4238 BY78 494B4BES :
0171 B91C C354B8 JP  COMHAND | 0231 BYIC 2974724F

1372 L 0232 B9BR &772414D

1173 H xxx  READ laes fra tare 0233 BYOBA ADAST243

1174 §234 B9RG 73242100

0175 891F OF352 REAB: SCAL 'R’ 8235 BYAC &6

§174 B?21 35488 JP COMNARD 9234 B78D 0EM LD € .
8177 9237 BY8F CD24BA CALL DISPLAY  jldskriVN4l
178 i 1x  NODIFY NAS-SYS 8238 B992 L354B8 JP  COHNAND

8179 . §239

#1848 E924 DFAD KEDIFY) SCAL 'N' §240 8995 COFABA  PROGZY CALL INCPRGE
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LKBR ADDR OBJ.CODE LABEL  MNEN DPERAND

§241 B998 2002
242

§243 B99A 3AB76C
0244 B99D 47
245

#2446 BYYE CDDIBA
0247 B9AL 7E
#248 B7AZ D304
§249 BYA4 FEFF
0258 B9As CLBAIC
8251 B9AY 2813
§252 BYAB 3ABZ0C
#253 BYAE D305
8251 BYB# EDSEBBIC
8255 BYB4 1B
b256 BIBS 74
0257 B9BS B3
8258 B9B7 Z0FB
B9

§240

b261-

242

1263

§244 BYRY 3JAB1OC
#2653 BYBC D305
1245 BIBE CDF4BA
8267 B9CT 20DE
8268 BYCI 1209
1269

4270 B9CS £DODEE
1771

1272 B9CS CDCBBA
4273 B9CB RERL
0274 BYCD DBO4
§275 BYCF 47
1276 B9DE BE
0277 B9DI C424BA
0278 B9D4 CDF4BA
§27% £907 29F4
§280 BYDY C35488
281

$287 H
b783

8284 BYDC ZAECIC
285 BYOF FDZZOCOC
0284 BYEI FDES
D267 BYES DDEY
8288 EVET AF
1289 BYES B4
0298 BYEY C2AFBS
8291 BYEC 7D
8292 BYED FEOS
9293 BYEF 3C
9294 BYFE DZAFED
8295 BYFY Z10FBB
8295 BYFS 112882
1297 B9F9 17
0298 BYFA 3D
6299 B9FB 28FC
0308 BOFD 11808C

PROE3:
PROG4:

PROGS?

e s e W

PROGA:

VERIFY:

VER1:

HODE:

KGDEKD!

KODE1?

JR

LD
Lo

CALL SETPROG

LD
outT
cp
CaLL
JR
LD
out
LD
DEC
Lb
oR
Jit

Ixx

Xz

LD
ouT
CALL
JR
DJINZ

CALL

CaLL
LD
I
LD
ce
CALL
CALL
JR
JP

KX

LD
LD
PUSH
PoP
XOR
OR
JP
LD
e
INC
P
b

b

ADD
DEC
JR
Lo

CONNENT

NZ,PROGY

Ar (DLCOUNT)
Brf ¢100 loor
sProsran loekke
Ar(HL)
(PORTAMA
-1
1DSKIP
2:PROGS
Ar(DPROGZ)
(PORTE) rA
DEy(DTINE) iVeni 1§ ns
DE i 7 States
D it 3

£ it 5
NZsPROES 413

iproe puls on

=32 wed wait
== states
izlt 64444412=26 vden wail

Ialt

Ay (DPROGI) frpros puls off
{PORTE) r4

IHEPROG

NZ,FROGY

PROGI

YT

SETUP

il

&1 (PORTA)
T

(HL}
NZ:DISPLAY
INCPROG
NZ+VERS

CORHAND

HODEs skift errom ture

HLr{ARGL)
{ARE1 )} IY
Iy

IX

A

#
Mi¢Error
118
HODEANT

A $1<=A<=HODEANT
KCsError

HL+EDATA-LENSTH
DEsLENGTH

HL.DE

4

NI1sHODEL

DEDPROGY

iReetabler ARG1

PAGE 84

LNBR ADDR OBJ.CODE

§301 BADD 932800
0302 BAD3 EDBY
0303 BAUS CD29BB
0304 BANB C354B8
0305

8304

0307

1308

0309 BADB EF

$310 BADC 41204420
§311 BALD AC204D20
§312 BAL4 50205128
6313 BAIB 52285328
§314 BAIC 54205620
¥315 BAZ0 S78D08
$316 BAZI £35488
0317

¥318

8319

§320 BAZ6 DY

0321 BA27 15

$322 BAZ8 DY

$323 BAZ9 201D
0324 BAZB EF

0325 BAZC 494B4BSS
9326 BA3D 20664065
0327 BA34 72652066
0328 BAJB 456A4C26
§329 BAIC 4DE5SCHA
4330 BA4 £94E6765
1331 BA44 720000
1332 BA47 C9

#333 BA4B DY

1334 BAT9 04

#335 BA%A DY

$336 BA4B (B

$337 BA4C D9

$338 BA4D 05

0339 BA%E D9

§340 BAAF ES

$341 BASS (5

0342 BASL EF

0343 BASZ 4655640
0344 BASE 28692004
0345 BASA EDSBOCIC
D346 BASE AF

0347 BASF EDSZ
1348 BASY 7C

0349 BAGZ DF7A
8350 BAG4 7D

§351 BA4S DF&8
b352 BAG7 C1

0353 BASS E1

0354 ALY ES

6355 BASA 79

8354 BASB B7

8357 BAGC 280B
0358 BAGE EF

0359 BALF 48205261
0340 BA73 403040

LABEL

')
]

ORDRE?

NNEN OPERAHD

LD  BLC,LENGTH
LDIR

CALL CHRAN

JP  COHNAND

Errom Ppracrammer Ver 1.0

CONNENT

t5et check bute

11X Vis komnandoerne

RST PRS

DB 'AFLHEPORSTV N LR

JP CONNAND

SUBROUTINER,

DISPLAYIEXX

DISPLL

DEC B

EXX

JR  NI,DISPL
RST PRS

DB 'Ikke Tlere fedl meldincer's

RET

EXX

I @
EXX

RET I
EXX

DEC &
EXX

PUSH HL
PUSH BL
RST PRS
DB 'Fedl i '+f

LD  DE:(ARB1)
XOR A

SBC HL,DE

LD Al

SCAL 784

L At

STAL 48R

POP BC

POP HL

PUSH HL

1 A

R A

JR  7,DISP3
RST PRS

DB 'H Raw='s0

sEller JP COKHAND



PAE 0! Erfrrom procrammer Ver 1.0
LNBR ADDR DRJ.CODE LABEL  MNEN OPERAND  CONMENT
0341 BA7S TE L Ar(HL)

13562 DA77 DF48 SCAL 4BH iASCII
0363 BA7Y EF DISP3: RST PRS

0344 BA7A 48205072 08 'H Pron='sd

8345 BA7E &F4&D3D00

§346 BABZ 78 LD AsB

8347 BAB3 DFé8 SCAL 48H #4 1 ASCII
#3486 BABS EF R5T PRS

6369 BABS 3BZE0DDID DB 'H.e'sCRaD

0370 BABA E1 POP HL

6371 eA8B C? RET

0372

0373 f xxx CHECK koniroller adressen
1374

0375 BABC 3A0BRC CHECK: LD  As(ARGN)

0376 BASF 3D DEC & :

0377 BaYS (8 RET I

0378 EA?1 ES PUSH HL

0379 BA9Z ZAQCHC LD HL:{ARG1)

03838 BAYS EF RST FRS

0381 BATS 1B52416D DB 1BHs'Ran='+d

0382 BA%A 300D

6333 BARC 7C LD A

8384 EAPD DF4B SCAL 48H

9385 BASF 7D b Al

1384 BARD DF4B SCAL &84

8387 BAAZ EF RST PRS

0398 BAA3 48202944 0B 'H {J/N) 'od

0389 BAAT 2FAEZ9Z0 ;

0390 BAAB 00 :

0391 BAAC DF7EB SCAL 7BH 1Blink
0392 BRAE E1 POP HL

0393 BAAF FE4A R

1394 BABL 280F R 1A

0395 BAB3 FED tF CR

1394 BABS 7808 JR O IndA

#1397 BAB7 EF % RST PRS

§398 BABE 4EASLA0 0B  'Ned !'+ERsd

1399 BABC 210000

8440 BABF C35488 JP COHMAND

8401 BAC2 EF JAS RST PRS

0402 BACT 44410000 DB 'Ja'sCRel

0403 BAC7 C9 RET

0424

1405

0404 i xxx SETUP

1407

0408 BACE 3EFF SETUPY LD  As8-1 iKaldes ved laes
8409 BACA D30s QUT (PORTAC)+A iInrut
1410 BACC D304 OUT (PORTAC)s& §

0414

6412 BACE 3A800C LD  As(DPROGY) ilaesninss CE
9413 BADE D305 QUT (PORTBYsA 4

9414 ;

8413 BAD3 DY EXX

1414 BADA 6408 Lb B.B ihax antal fedl
0417 BADS DY £Xx

0418 BAD7 180C JR  SEWL

419

0420 BADY 3A810C SETPROG:LD  A+(DPROC1) iSkrivnire

—
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LKBR ADDR 0BJ.CODE LABEL

0421 BADC D305
0422

0423 BADE 3EFF
0424 BAEY D304
0425 BAEZ AF
1426 BAEZ D306
1427

0428 BAES 3t04 SET1:

- 0429 BAE7 CDadBB

0430 BAEA DY
0431 BAEB EDSBBSIC
0432 BAEF DY
0433 BAFR 2ASCEC
0434 BAF3 CY
0435

0434 BAFY 23
0437 BAFS 3E08
$438 BAF7 CDBORE
D439 BAFA DY
8440 BArB 1B
0441 BAFC 74
0442 BAFD B3
0443 BAFE DY
§444 BAFF C9
#1385

0446 BBOG CDRIBR
8447 BBO3 €5
t448 BEOY 47
1449 8BS DBES
0456 BBO7 AB
§451 BBOE D30T
0452 BEOA 78
0453 EBOB €1

FLIPZ?
FLIP

_ 9454 BBOC C9

0435

0456 BBED 211027
0457 BB1D 181E
1458 BB1Z 3ABOGC
0459 BBIS 5F
8468 BBl 42
0441 BB17 7B
0452 BB1B EE1D
01443 BBIA 5F
04564 BBIB D301
0445 BB1D 2B

o

DYT1:

I FY

14646 BBIE 7C

0447 BBIF BS
1443 BB20 2804
0449 £BZ2 10FY
0470 BB24 18F0
8471 BBZ4 D30Y
0472 ©vBZ8 CY
1473

0474 BB29 21808C
1475 BBZC 0628
0474 BBIE AF
0477 BBIF 86
0478 BE30 23
0479 8831 10FC
0480 BB3I3 23

) $KH

CHRAN?

CHLOGPS

HMEH OPERAND  CONMENT

1HE ur.enabli

iPprt A= outsul

OUT (PORTB}+A

L Asg-l

OUT  (PORTAC).A 3
XOR & i
OUT  (PORTAC)+A 3

CALL FLIP2

EXX

LD  DE,(DBYTES)iAntal buies
EXx i 1 promsen
LD  HLs(ARE1)

RET

Lp ﬁ;ﬂ&!lkllﬂBiReset

INCPROGIINC HL

LD ArG00BDEORICLK
CALL FLIP?

EXX

DEC DE .'
LD A

0R E f

EXx
RET

CALL FLIP

PUSH 8L

LD B84

I8 A{PORTE)
X0R 8

GUT (PORTB)sA

L0 AsB

pop EC

RET

LD HLs10889
b Ds38

LD As(0CEEN)
D Esd

LD BeD

0 AE

XOR - 10K

LD Esh

oUT (0)4A
DEE HL

LD AsH

R L

JR  Z:0YT3
DJNL DYTR

JR DT

ouT {0)sA
RET

i5isnal ras

itare l%

LD  HLsRAK
10 Bl
X0R A

RBD  As(HLY
THE HL
BJNZ CHLOOP
HC HL

sCheck ran
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LNBR ADDR (BJ.CODE LABEL  MNEX DPERAND  COMMENT LNBR ADDR OBJ.CODE LABEL  HNEM OPERAND  CONHENT

$481 BB39 EBE Cp-  {HL) tZero = vara start 0543 BE9Z 00 NOP

$482 BB3S 77 Lb (HL)sA  §Set check bule 0542 8B93 00 NOP

#483 BB34& CY RET 8543 BBY4 32373332 pB 273 Hode 2
§484 §544 BBYS 24202020

8485 H xxx EPROM proerammerinesdata 0545 BBYC 20202820

0484 i544 BBAD 20202820

6487 H 1xx 2708 4 Khz mode 0 §547 BBA4 20202020

#4808 : 9548 BBAB 284DAF4S

$489 EB37 13 EDATA DB 10811B  #lLaes $549 BBAC 452032

6498 EB3G 18 08 16001  ¢Klar il skrivnine 1350

$491 EB3? 01 BB 00001B i-i- * prosram puls (3531 H x 17N sode 3

§492 BB3A 13 DB 106118 o 0552

0493 BB3E 08 ¢} 1Brueses ikhe 0553 i Ny iure han indsaeties her isiede
0494 EB3C 0004 - DH 1024 0554

§495 BE3E 44 0B 100 4555 BBAF 18 bB 100008 flaes

#4946 EB3F 7D00 125 i4e00000/32x0.001 9556 BBBO 10 BB 10000B  #Kiar til skrivnins
6497 BB41 B7 OR A iFF'ER naz ikke ski 0357 BBB1 10 BB 100€0B §-i- ¢+ procras ruls
§498 BB4Z C9 RET §558 BEBZ 11 DB 18800B  FOFF

0499 BB43 00 NOP §559 BEBY 08 pB 1

8500 BB44 32373038 pp ‘2708 Fode 6 0540 BEBY 6100 . 1 ifntal butes

§501 BRAB 20202020 0541 BBBS 01 (12 iAntal sennenloeb
562 BRAC 20202620 8562 BBB7 éA1R DR 125250  §50ms

§5083 BESD 20202028 0543 BBEY C3AFES JP Error  iFedl

#504 BESA 20202020 0544 BBRC 494E6474 BB 'Indiast mode

#5605 BB58 204DAFH 8545 BBLCO 81737420

0506 BESC 4652030 0566 BBLCA ADAFE3AS

B587 §547 BBCR 20202028

8568 ' 11t 2714 4 KHZ mode & 9568 BRCC 26292020

8509 8549 BBDD 20202020

#1510 BEBSF 03 DB #0011B  ilses 8578 EBDA 202020

1511 8B4 01 DB G001k  sKlar til skrivnine 0571

§512 BB&1 B8 DB 000GOE  ;-!- + prosvaa puls 0572 i Iy 177 node 4

§513 BRSZ 12 DB 166108  fOFF 8573

8514 BES3 B0 g 9 4574 H Ny ture kan indsaeties her

§515 BRE4 8008 N 2048 1575

§514 BBSS 11 B 1 , 8574 BBD7 11 DB 188008  ilazes

§517 BBST 4A18 D 125350  34000000/3220,050 $577 BEDG 10 DB 180088  sKlar til skrivnine
§518 EREY LY RET tSkir FF'er 6578 BBDY 10 DB 16800B  3-1- + prosran puls
§519 EBSA 01 NOP §579 BBDA 10 DB 100068

4520 EBSB 00 NOP 8586 BEDB 00 (1) |

§521 BBAC 37373138 DB 2716 ¥ode § 0581 BEDC 0610 DR 4094

0522 BE7D 20202620 9582 BBDE 81 g i

8523 BBY4 20262020 £503 BBDF 6A1D DR 1252548

U524 BE78 20202020 #584 BBEL C3AFRB JP Error

8525 BEIL 22202020 0585 BRES 494E6471 0B 'Indtast mode

8528 BEBO Z204DEF&4 0584 BBEB 81737428

0527 £BBA 4852031 0587 EBEC &DEF&44D

6528 E588 ROFD 28202020

8529 i Xxx 2737 IKKE AFPROEVET mode 2 0589 BBFY 20202029

1530 BB R et T B590 BBFB 20202026

8531 8991 BBFC 202020

§532 BRBT 1§ PR 10001F §Lzes 1592 ;

8533 BEBS 20 BB B0000B  sRlar til skrivnins 8393 G0E5 HODEANTIEQU $-EDATA/4D

#9534 EBEY #1 DB 980018 §-)- ¢ prosras Puls 0594

§535 BBBA 10 17 $111.111 8595 BEBFF 151ut! END

#5356 BBSB 80 - B ¢

8537 BRAC 8040 DN 4096

8538 BBSE 1 BB 1

4539 BBRF 4A1B D 125250

0540 BEYL L9 RET iSkir FF'er
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LABEL  ADDR
ARCN  O0C0B
ARG3  8CHD

BLINK 0078
CRT 1045
CHRAN  BR29

bPROGE  0CBL
DLCOUNT 6C87
DHAVN  8CBD
DISP1  BAdB
YTt BBld
ERRH 0048
ERASEl B94C
FLIPZ  EBOD
INCPROG BAF4
LAES  BYSB
HODIFY B924
HODET  BY9FY
BVERSKR B8OD7
PORTA 0004
PORTBC 0867
PREFIXL f80C
PROGZ 8995
PROGS B4

RAN 1cad
READ  BRIF
SET1  BAES
TABUL  B908
HRITE  B929
1L 3

LABEL ADDR LAREL  ADUR

AREL ICOC ARGZ 0CeE
ARGX 0C?B ADRES  BBEF
£s 090C CR 1980
COMHAND BB24 CHECK  BABC
CHLODP EBZF OFROGE 0CBO
pPROCZ 0CB2 DBYTES DCAS
PTIHE 0CI8 DSKIP  OCBA
DNAVNL D81B DISPLAY BAZé4
pISP3 BA7® DYT BBOD
DY12 BE1D DYT3 BB2S
Error BBAF ERASED B947
EDATA  BB37 FYLD B70D
FLIP BRO3 INLIN 0043
JA BACZ LENGTH 0028
LAES]  B9SE MRET 0058
HOBE BE?DC KODEKD BYE?
HODEANT 06085 BFF ica3
OVERSKL Q068 ORDRE  BAOB
PORTAC 8004 PORTB 085
PRS 0928 PREFIX BBB3
PROCRAN ET&9 PROGY  BYR4C
PROG3 BYYE PROGY ° BY7AL
PROGA EBYBE QUIT 5940
ROEL 0838 RLIN 0079
SETUP  EACB SETPROG BADY
TDEL §050 TABULER BBEZ
VERIFY B9CA VER1 BYCD
NRITED B938

Fedl Tirndine

Lase forbindelser i FPI0 kablet viser sic ved at datas
lest fra errommen ikke er konsistenty hvilket ses nar

der bkomper Tedl meldincer ved Load ved den efterfsl-

sende sutomatiske kontrol -Iesning.

Hvis enheden ikke vil Frocrammeres kan det skuldes

en lds forbindelse i stikkety eller at der ikke er

246 Valt fra serendings seneratoren ra erintet.

Dette viser sic ved at lusdioden honstant luser svact
oG- shuldess at der ikhke er 12 Volt rad rrintets eller
at oscillatoren ikke hkérer. Oscillatoren krever for
at starter en hurtic stictid a2f 5 Volts seendincens
hivilket ikke s3ltid kan orfuldes af strémforsunincen,
Men ved at berdre ben 1 rad 74L504'eren vil den starte
straks. ’



