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The 2K bytes NE-Z is a software package consisting of more than

30 educational routines described in the Z8O Nanobook vol. III.
It is available on two M27O8 EPROMs and runs on a NBZ-BOS system.

Features

- Rootsti-ap to load the |olrtines in RAi4 in lLrcatioirs CIlOOH
to O7FFH, wherie they can be executed.

- Basr'c examples ctl Z8O inter:lai:ing -lluand memor:y' d..ccding
an.l addressing.

- Experin--nts ai th tiie 280 peripherals cfrips, 7,BO PIO and
z8O UTC.

- Complete demonstration of the powerfull al-id complex
Z8O interrupt structure, with experiments on maskable,
non-maskable lnterrupts and the mode 3 maskable interupt

- Digital ICrs tester, for up to 20 Low Power Schottky IC,s

NANOCOMPUTER EXPERIMENT

ROUTINES: SOFTWARE USE

AND LISTING

PROGRAM NE--Z RELEASE 2.2

MAY 1981



DN s4o NE-Z release 2,2 NAN0.R0UIINES release":.Z
LOC OE;J CI}DE I,1 STI'IT SOUftCE STATE}.IENT
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XHEADING NE-Z release 2'i!

lnstallation

The two M2708 eontainlng NE-Z software must be inserted in
the comesponding sockets Q49 and Q5O on the NBZSO board,
occuping memory space from E@@@H to F7FFH.
If the inserction is correct, in memory location F@@0 should
appear 'FB' content and in F4A0 'CD'.
To look at memory contents NC-Z commands are used.

Execution

Start execution of the bookstrap, to down'Ioad the routines
into RAM by enterlng F@00H and presslng the GO key on the
NKZSO Data entry/display etatlbn. On the NKZSO display will
/appear the followlng phrase: "SGS-ATES NoNARoUTINES RELEASE
2.2 LOADED CIAo . . . r' .

The routines are now loaded ln RAM locations o]-ooH to O7FFH,
ready to be executed.
At the end of this operation the control returns to the
Nanoc.omputer operating system and the display will show the
PC content.

Now the user can se1ec.! from the Nanobook vol. III. the exercise
to execute, check the operating instructions and start executlon
using NC-Z moniLor.

Llstlng
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REL 2.2 NAN0.R0UTINES release.z.?
LOC OEJ CODE I.1 5TI.IT SOURCE STATEI.IENT

F.AGE

AS|,1 5.8 LOC

LouF i

{}1.il0 D:icr

0102 l.8FC

NOTES:

XI"I[:AOING

l-.0utll ouT

NAN0.hllulINES relEsEe'?':f
uE:.-t c0DE l'1 Sll'1r s0URCE: STATII'IENT

PAGE 3
ASfi s.il

i0r-r'Lprrl" LhE (:orr'Lents
iof the accr-rmr-rlator
ito port f,S
iRepeat until hreak.
ior reset

010 0

40
{1
q?

{3
14
45
4S
17
48
49
50

51

56

60
ot
67
63
s4
63
66
67
68

ORGIN 0 1.0 0 t-l

ORGIN
OFO()H

OFE{H
0FIi5l-l
0 0l-l

IFt:3]-l
OFE2H
0FE8t-l
()FEI9H

OFATCH

0 F.r09t-t
0tiA[.t-l
0[.9?0H
0r8DE+t
0F[:Al.l
u 0 03r'r
B0 0H
0c0 0t-l

OCO OH

Df:?F'2H
(]FA()H

69
7n
/L

/J
't1

76

EOU

ORG

ETIU

EOU

E(IU

HT]U

ETil.l

ENU
HOU

EOU
E0ll
Inu
[:au
HfiI,/
E(IIJ

ENU

l:.Qt.J

t:AU
[.riil]
E{]U

EIIU
EOU

XLiEAD]:N$ L_D0Fl.
( 0Clil l) rA

] AELE
ADDL

ADDH

F,lJE:L

DATAI.I

OAI'AL
LEI}H
LEDL
CONVDI
DIEiFI.
li:AUDRl'
cHEt;}(ti
KEISCAN

ADDT

i'14$l<t'r

RE ].C
UNI(IC
DS ACI(

E:AUD

CHFST}(

JR LOOF'I

I
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LOOF,?
L0(:

0104
t 106

,fria
DECS il I tifr

0 l. (}(l

tlE;i0

0CrCI

NAI'i0.R{JUIINES rel.i:asaoI,ii
uE:,1 {l0D[ H $1Nl lit]t.tRcE: tilATIME:NT

Ptlii[: ?l

i Irr:Lt i.;.1:i.;le Llie ::;r:cr..rrrr..r.i.* t or
il.rri,r..,t s bi'ri;e (:1'

id;r'Lti fronr rc:1.1, t;li
il;igrLsitt r.rrrti I hi.r.;tlr. {:tt i.r}i:c,i,

DECOD[:. NAN[.E0U]INE!i re].eese.l1.?
t...lt{: {l[r,J (.:{.}r.i[ t1 filti'l s{:]ufiilE: $lATHHE:NI

f,AGE 5
ASM:i.u

il-{rad the device c)od* i.rrtc}
iregisLer C

iLuacl i: rrice lot:la.irrs LrcLe
iirrts rerii:ter El for. slrhseauerrt
i ol:setlva Liorr on 'LhE r-rpper hirlf
iof the adclress trus
iOr..rtpL.rt the conLerrt of ttre FI

ir€:slisLer t0 Port Poirr'Led to
ihs neg:ist,er [)
iRepeat, or-rLpuL i.ns LrLrcti.orr
;'.ir'Li.l. break. or reseL

711

BO

81
OL

83
8{

XHEADING
Ltl0t'? l_D

IN

L00t'1'l
H v -1FI
Ar ( 0C5l-l)

xH[.ADl.NG
liEC0Dt: L.n

D[,COt)T:
C r 20l'l

0108 18FA

NOTES:

.lli LU0F';1

0 :1.08. [:l].;:i.

0:tl.0 :t.ul.u

NOTES:

LD [rr {}[iiH

l-.llill1i:l ilUT (C) rll

,lE !-{.lnFrl:l
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9.4
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PTJLSR }*ANO.ROUTINES
LOC OEJ COOE I,I SI'I.IT SOURCE STATET{ENT

relRase.2. ? F,A$E 6
Aliil:i.ll

;LoEd register C Hith the
i device code
;Load resister Pair HL t,ith
ithe starti.ns [€rrror!, Bddress
iload register E ulith ther by'Lo
; counter
iCle*r the decarie cor-rnter
i0utpr-rt the bste strirri
ihe#innirrs i31, sdrJre$r Hl", nf
iLensth (E) to por'[ (f,)
iHBlt the f,PtJ

i.l.rr j.t:ia1 i:e thu acrr..'rrr1a'i-or
ifjegi.rr nrenrory test t'or rrer:t
, villLr€
il.rr:i.ti.alize locisLi.orr I'F00 tt:
i corr'l"errtr; c1' A

iEC =, hu[e courr'Lr:n fcir l.-DIll
i lrrg Lr t-tc L i orr
iDE =' Pointer to rJesLirra.Li
i Lr1 ock
i HL = r,oirri;en to n;or_rr':e
iLo;]d lociyLitrrr* i'| 0il*7FFF
icfrr'Lerrts ol' re#i$trir il

i{]heck. thEt alrave kr;gd
ili:{l ,., h.*be cr-rt
;HL = PoinierLo .lr,:a[ion
ibe check.ed
iConrp*re (lll) uith
rOT F)

ii'liriurash :Lrrdiceii]: 0rrnr
iF'ilr:i.tu flil:t,* tl i.ndicaLin:i
iElC - [0{}0' r{il t{] rrerl"
itsLg (INC A)
il'l*1.*lr ;xtd HC rroL = 0000r
i to rre;tt l.ct;r{i.oti

iSee :lf A = Fl- -
i If rro[ r t {iiiit, rrtl}i l, hliLe
iff sor test is ovr*r'

i Di:;p'1.;is ei r !.ii' i)*te IIB '-'.-:i,
i {uo t'ur-rti.rcrl; ftnr' Niirii:r-
iconrpr-r'ter opFrilt,Irr:i g,!*teflr

i l-oad ' E ' in lof tnrosrt rlispl.;ru
;rllgit
iHL = pornter '[.o had :toc.+l.ior'

0112

011{

0117

0tlE
0 1?0

0121

0l?4

0177

01?A
0 120

0 12F

013?

0135

0737
0r39

0E?0

21000F

0608

D3C0
EDB3

3EFF
3C

32007F

01FF00

11017F

?t007F
EOEO

010 0 01

2LEO7F

EOAl

?0 0E:

E?3Et) }

FEFF'

?00E
1820

r.01
t0?
103
10{
r.05
106
Li7
108
109
110
111
r12
113
11{
J.IJ

116
tt7
118
I1'
1?0
l?1
L?2

).24

rz6
L?7
128
r79
130
131

133
13{
IJJ

137

13?
1{0
1.41
L1?
1/t3
l.{rt
1{:;
146
:117
1{8
1{?
150
151

x53
15{

156

158

LD

LO

LD

OUT
OTIR

l-'ul..sR

L.OC

0 156
0 1:i9
0t 5c

0 1.6;:

0 16{
0 165
u lal
0 t.6il
0 lCrA

0 l. Crl)

0 r.7u
u l.;rli
{11,/{
n1.7?
Ij 17t;
01.7[.'
0lsii

?1[r90]-'
l. I.li.i:iUIr
CDTCFA
CD() ?T:9
1.8f:rt

t:.[ilil...Fr

IiNI)

NAN0"R0UTINIIS rele;,88.2'?
OEJ CODE. H ST},IT SOURCE giTATEI.IENT

I.'AGE 7
asi.t 5.8

iDispla:r F's :if test 0K

XHEAtTNG

FULSR
F,ULSR

Cr 70l-l

HL r TAE[-E

E: r 0 lll-l

( 0COH) vA

A r 0FFH
A

(7Fd0H),4

E:Cr00FFH

DE r 7F0 1H

HL r 7F0 0H

8C,0100H

HL r 7F0 0H

LD
LD
CALL
CAL.L
JR

EX

LD,
F:X

L.U

LD
LD
LD
Lt)
Lt)
LD
cAl".r*
CALL.
JR

i-l|{

r5?
160
t6l.
t-bL
:t63
l.6il
1.61i

:166

:l.6il
1.69
:t70
1./ I
.L/ /

'.t/1

f_/6
1.17
:L;/t|
1 ltl

:i li il

l-lL r LEDL
Dli., AODl-l

CilNVDl
Dl:sifllL
E.Rfil_.F

0119
0118

0110 76

U8

3E0 0

OB

llEF[:
JIC,' UT'

32ti:40tl
ii:[:30F
i3?8201-'

;41 t::9 0ti
1 :1. h-5 {1 i
CDZClI$i
u!1fl?F 9
rftl tl

AFIAF,
Av 00H
AFrAF'
Ar()Fl:ll
(ADDll),A
\Ht,,tJl_/ vft
(l)ATAi-l) rA
(lJATAt-) riir
Ill.., LliDl-.
DE rADD|l
CONVDl:
DIST'1.
tlt{

HEt41

LOOFl

HALT

LD
INC

r_D

LD

t-D

r-D

LDIR

CHECI( LD

LD

NXTLOC CF.I

NEXXT

EtrRClR

NOTES:

013C 1.817

0r4{ 08

0 145
0117
0148
0144

JR Nz,r ERiiUE
JF F0 v NE.XXT

NXTt_i:tu

{lFI]H
NZ y L00Fil
END

AFrAF'

Ar )f 0H

Al- rAF'
Itr tlli0ll
(ADOH) rA

HL
ArL
(DATAL ) r A

ArH
(DATAH ) vA

JR

CF.

JR
JR

trI

LD
EX
Lb
LD

DEC
LO

t_D

LD

LD

'/c

0 13E
01{ 0

tJ11?

3EZ0
08
SEE()
32Es0t:

01tto
01/tE
0r4F
0152
0153

3?EZOF

I

32E30F

?E
7D
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XFER NANU . H0l.l l .l.NEli ri+.l.n;r*t+ . ? ,Ii
LllC 0l::'J [Ul]E M IIIMI $UURCU. I]141[:ME:N1

l:rA[.;[ $

iset-r-,p for LoIr( 0H+5H-l'lEl'll i6
;the nulrher clf blrtes i5
iProsr;!m MEI{1

i[tes'Lin*tiorr i.s sti]ti.c RAH

iliource Lllock iE i'lEi"ll progranr

iDo it
iRetrrrr control to the Nano-
icorrputer operatind Svstonr

0l_87
0 lsA
0161)
0 1€lF

1 1.0 07F
211[.01
EDh,:(}

l.iF

l.ol

t.B?
183-
I,tJ4

.LO,'

186
'187

1$A
18?
t90
r91
19?

r.J0t:Nrr

1...il(.:

{] 1?0
0 :1,1i'?

il.l.9rr
0 r.9t)
0 140
u .1. fi _t.

u.iHt
0l.Ail

0 :1. 46
01.A7
0 r.Au
{) lAA

tri11
Illi!rri0:1.
0 [:1 il

21 050 0

1I.FF T'F

l. rii

/tst

';0r:Er

:u
Err{

C9

1.93

19{
f7-J

J- v5
:197
1r{l
t9?
;:0 0

it0 1.

?0?
?0:|
;l0rt

209
? 1.0
?i i

iIJ

;114
rlIf
Ito

tlEr,-J il{ll.i[:. i'i $TM.f ${)L.lliil[. l]1lilLiHl::NT
NrlN(r . Ft Ilt.l ll. NE.5 r. rir.l. rli3iilri + ? r ;l F6$[i V

A$il't li.{l

iLatct-r data from loEic Et{itcheg
itlelts.r for Bwhi:LE
ilir'.t, r-rr. {l neslieiter uitlt:i.rrpt-tt
idevi.ee c0de
iInFut data fnoft latch irrto ti
;regi.Eter bs errsbl.irrg tlre
I br-rl f Ers;
iHuLr-rrrr rorr'trol 'L.o the Nlrto-'
iconrpr-rter operstirrs{ risdi,tenr

iDe'las loop

018{ 01.6600

XHEADINC

XFER r-n
IHEAti]NG
U':INF. OUT

IALl-.
t_0

;
r.lAl.1

1...00F'11

L.{luF 6

LICTNT}
a1ltJ).4
!{Arl'
t:, 1.i?ll

HLr 00UIH
DE v 0FFFFI-i
UL.

Az t)

E
NZrL00f:'6
HL
Avl-
H

NZrL00f'l

XF Eft
tiC 

' 
Ul(+5H-i'lEfl1

LD DEv7l'00ll
LD H[- r I'tE-]'tl

L.DIIT
RST 38H

0 r?7 ED{ rr

0 1'i9 l: ltr

rN L:r (C)

tlti f 3$t.l

NOTES:

LD
L.t)

[rr.t*
r...u

OR

,lR
DEC
l..t)

0ft
Jf(
REl'

NOTES:

I

,
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UCINM NANll.K{IUTINES reIesse.2.:l FAGE ].0
ASM 5.8

iSet r-rr-. L3 as the device codr:
i.l.nrr..rl r"r..r.l.se rn,.rrt tu
I rE:$i.:r'Ler El

i 0r..r'Lpr..rt coi.lr.L. lxr [-tlD:,
iDel.au trelcire rre).lt
i c)or..rrrt re;)d:ifid
r^ Repeat reade./write./wait cycl r:r

DDRIVE
I.OC OEJ {]ODti H $TI{T SOUHCE

NANO . FiOUI'INES
STATTiMIINT

rel.esgiL,. ? . ? F,AGE 1].
ASH 5.8

ili r:cr.lrr'La:i.rrs rl*L;: to btr
idi:ip.l.sried il fl:r'Laift$ il€rv:tcs
icode for nr-rtpr.rL rort (l:'Iil
i,[1 lrlr d,ada )
; A c()r'rtai.rrri Lhe i:li.t;t,l,at* pos:l-
iti()rr se.l.ecl,or
iF:1.[1er: so tlris pr-oi{r:}nr uil:L
ifit irrgi,lc,0f rrelit Pr$grir&
iuitlrcnrt hsviri:i to re.Lo;rd
ilro:;t of tle hctes
i0r.rLprt clispl.ag addresg tu Lhe
; l-lcFrt51{ hs Loer$1:lr's b:i.t D0

i[]Lr'[PL.r'L d:]l"i]

L0c 08.) {]L]Dti 14 $ilr,ll s0tjftcf. STAIHHE:NT

() 1AEI

0 LAU

O 1AF
0 1Er1

0 lE{

0E13
E:D{O

ED{1
uD9A01

taqT

XII[:AD.[NG

ucl:Nt1 r"t)

Ft;NTR I.N

t.J[.tNi..t

t,, l.ilrl
[:ly (t]]

iC) rli:
t1Al.t'

izl.L

22.t
tdJ

ZZA
?79

0lli:{?r il10:i00
XHEAD]:N(;

DDR]:VE I.,0,

0 1.8:r?

0 1. FiEl

0 r.HE
011::f
il1t1
U 1[T
{u.cc
0 1t:c,

38.[ 0

0ll

?30
rr.J 1

?36

;:.i0
?.11.
;ac?.
lrJ
;itl4
;!43
;t\*
!."t /
;1,1f:]

;1i+9

DlJli-tVli.
[:tiv000,'.il-l

LD r.r v f:'llEl..

NOF.

OI.JT

CAI..L,

JR IlCNI R

,

,
,

0 l HIC E.D;I? 0L,T iili ril

NOTES

i:t\7+

I:.llrt:t

NOTES:

INC
uut'
DIC
0u1'
uriT
HAI-,1'

h
(L:) ril

(t.l) rA
(C.1 7[l

ilD
In7r/

ir{.;

iiJ

t



J

DfSTST NAN0.R0UIINES nelPase.z.Z
LOC OEJ COOE I,I STHT SOURCE STATE}.IENT

[lAGl: y!
A$tr 5.{l

i [r corrti:irrs [i.3{.i3 t (] h€.}

irii:ip1*sed U crrrtailrrt cllrtt r-rt
idevice code
;A €:orrtairrs the poEition'Lo be
i displ.ayed
i0 i.s the dispLaH Po$itior'
i c0!ril;L'n
i0r-rl"rr-rL disPlEr addrE$!, to
iHcf:{5l{ bs tos5lins Lrit D0

iilr-r1.t,r-r'1. daUl

ilncrerrerrt. ros:i.Liorr poirrter to
i roi.rrt Lo rrext ciir;p.[s! rosr Li.ori

i [';:lr..rl;il t;il rii.{ip.l.;}!=: :i.$ (: rldi$ L*r]l
i I'ur' ;r ghor I vn| r ittl
il-letrenrerrL ptt:itri-rrr rrot-rrftel
;If D IE riot ;iel ilr t,hetr e0 bacl,
ito t1r-r1p1;1 irst* 1:,o rre|lt, J:L:iF.l.alr

i.1.1' a.L.l. rltr;p.1.,;* r"t:ri:i L:i.nrrr; h;tvtl
i I'i:eri .Lr.:sl,t,rj r r.rpdlt€- t,Iii: or rtpr rl,

;Stsrt aH;in urtlr rrew cliti trut+s

i ii:rve DE.

i T:inrirrg h:ite
;EIrlUD i.:i i: r'ilr-rt:.ne i.rr tlre
i or-sratrrr:-l :vEterr tlrat, cl,::l.ass
ielisctl.:i orre saflrp.[i.rrg p*tt':LorJ.

i:lri: .1.+:r'::it,lr fll' tl'ri l,til:iorr l1!
i,;cl1; ur.;i i3 i,:r[ri.rr:; L':,L0 1iLilr+{i
i in [r$[ols. .Li r:r-rt-iri:r.rir rrr: [)l:r.l..r:r\ .

i Li-rE 'lqIi?lJ !,ir.l. l$ l.fi (i:i*rp 1l) )

;i;ilr:"1.:rrrsl Per1.0,l$

iFle:iLnrer illii

NANo.R0UIINE$ relealre.2.?
OE.' CODE I.1 5TI',IT SI]URCE 5TATE}IENT

F,AGE 1:I
ASr.t 5.8

iClreck for r-re$iied L.eu
;Z-f1sd . 1 i,rFIie$ tlra't rro her,
iis rreseed
;Z-flcg * 0 imrlies that one or
imore kes:; Bre PresEerl. SeE if
i,ir-rst orrer and vllrich orre..
i{j-f].i:]r{ *, L :lnrp.[i.tir; Lhat nrtrs:
i tharr one la.eu ua5 Pre6$ed
;C-flaE :i 0 itrPl es Lhat rtrie
;kel, was pressed and its nr-ryrher
ii.:; irr ra'gisLer tr. Di.:ip:[;]ri lte]i
ik.eg ril-rfirhe.r irr ilsta ti:i$r..1.;:!,
i F,os i.t:i.(]I r:;

i$et r-rp for rsll .to CoNV0lt
;Just disPla!, data disit$

i lri*rrs.[*t cl k.etg rro fot disP.l.;rv
iDisPles the k,eu rrumh€r
i ffreck. f or Pre6lie.l k.es
il{eep disrlacinE if n0 kes
ipres:ied
iGet k.#g rrr-rnrlrtsr i f l{.ps }r:,

i Fr eE:ied

I(ETST
t_0c

01c7 010500

0tcA AF

i60A

ED79

3C

0lcE:

0tcD

THEADING

DISTST L,T,

DISTS'T
ErCv000:r!'l

A

D r 0Al1

GETNO CALL

r\['lOl
{:}t[{]r(ri
lI r liE:Tli l'

I(ESCAN

C r t(EIl. T

(DAIAL)vA

757.

?54

?36
257
iJo

?.60
TOI
?6?
?6n
764

766

't6a
?69
?70

?7tl

779
.?s0
ZB1
?87
noa

2B{

286
ta7
roo
?89
?90

7?3
1l94
795
Z?6
?97
794

DATALF

OUTPUI'

,
DELAY

OftEGL

xoR

LD

I]UT

INC
OUT

OEC

OUT
0ul

INC

INC
CAL.L

oEc
JR

uJ.t 6

0Iti8

il lliE
0lFil
01t- E

{tLt-F'

{}?0i
t)?0:i
0?0rJ
0?08
0208

38F6

32EZOF

() ].F3 CDDE:F8

0 l.t:fi
0t.Ft

CD?DI:9
illJF Er

3ilU
:101

:103
30{
3r')5
:iu6

308
:10 ?
310
.l1J_

31.6

J' L(!

:i?0

Jr/

..-rf!

L.D
0lcF
0100
010?
01D3
0105

0lDtl
0 tD9

A
(C) rA
A
(C) rA
(C) rE:

ED79
ED41

CDE3(}l

?OEE

04
IBET

D5
16F0
coF2F9

fr79
3D

01D7 3C A

H

t/Et-.rt I

t)
NZ r IIUTFUT

08
3EITC

t}E
:t:1.E-:i0l-

;a1Ert 0F
{lD7lttrA
CDO9F'?
{:D?OF?

D$I]LAY

F:X

t-t)

L.t)

L-D

tlAt-l-.
IALt.
CALL
JR

A[: r A[i'
Ar 0FCH
HT 

' 
HT'

D[ r ADDt{

lll* r ADDT-:1.

tuNVl]I.
DISF,L
fl-tECI(E
Z r llSiFL.AY

3C

150 1DC
0100

0:?1.0 l.tlE:].

NOTES

"tft $E:t'i!n
01DF 0{

01E0
0 lEl

INI:

JR

LD

[:l

01E3
0lE{
0tE6

0rE9
(}lEA
{llEC
(}lED

15
?()FA
D1

C9

INC

IlU5H

CALL

DEC

Jf(
POF.

RET

E
DAl'AI.F'

OE

Dr 0F0H
EAUD

D

NZ r l-\ltE.Gl...

DE

XHE:A$I,NG

t.(FiT$ r {:ALL.

Jfi

,
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INITO NANO.ROUTIHES releaser2.2
OEJ CODE T1 STMT SOUT{CE STATEI.IENT

XHE:ADING INIl'(}

3ECi] INIT(l
32380 0

F D?1d,H0?
t- D??3900
ED46
08
3E{0
UB

[3C30?

FAGE 15
AsH 5.8

;first hvte i:; ,ir-utrp

i [..o;rd :i.riLci ltST lttcati.orr
iBcldres$ ofl servico
i r or-rL irre * 1

ilrrterrr-rpt ilode 0

i:;et forrrat for hltsrrk.s
ifor CONVDI

iJr-rmp to routirre I'IAIN

OUTSII'I NANll. ft0lJ.l:l.Nl::S releacei . ?. ii
LO{l oEJ C0DE }1 5Tr.r1 S0U$ICE STATETIENT

rAGE 1{
AsM IJ.E

i lirt:i:ii.i:nr 'l.iii:r l: .L.ij ,il:i t i) lli:iriH il

iUrrl"l*r.rt l:iir L:i:ri.i.: t::ll.i 1:,r F'[)(] -,r

i .1, i rres

r_0(]

0212
021.c
0216

0218
0214

3Et}F
D3()A
3E{3

DSt}B
76

XHE:AO.[NG

OUTIiIH
{:lUI r}rM
A v tlFl-l

A v ililH

i(jBt.l),4

,
,

330
331

33{

338

L.D

0u1'
LD

OUT

HAL'T'

{l ? l.El

0 ?10
0?7.0
()7.;!4

fi?7.$

O??E:

0?20
t}2TE

t-D
t-n
t..t)

Lt)
IH
E:X

LD
EX

JF.

3{0
3{1
34?
3{3
3q4
345
346
317
318
349
350
35.r.

3ri3

Ar OUII{
(0038H)rA
lY r IiERVl.
( tt {lil9tt ) r I.Y
0

HT' 
' 

HT

Ar{0H
AF TAF,
t.IAIN

NOTES:

0

NOTES

I

I
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INITl
L0c

NAN0 , fi0t-ll LNli.Ii r e.l.ei3n€i t Z r ;:
0Er.l (-'0DE |'1 $li1l' li0tltiCE: SlATt,ME.NT

rrAG[. :1.6

tl5l1 l, ' li

i [:irgl i:sl:,e i.:; ..ir..rnrp

i *tli-lresr o.[ servir:q
irt]r-r'[,:i.rrp ,tr,].

iIriLeirl'r-rt-1, nr:rle J.

tlrCL i L.ll lll{lL I til Ll.L.:rllr.:r

i i'r:r il{INVDI

i Jr..rnri. rr ri:r..r'i:i.rrt lllil.l{

INIT?
LOC OEU COOE I{ S HT SOUBCE

NANO. RI]UI'INES
31A]'EME NT

rele*se r i?, il Fr:rtifi 1.7

ASM 5.{]

ilriLsrrr..rPt ffrode ?
i,:ddre:is nfl v*rtur t;:Lrl.e
i lr:L:sli hu Le t: f aiJdne$:;
isei; l.rrlprrr.rpt resiliter
i l:i.r'r;t se,r.v:lce rout:irre
iret :i.rr .Je{rtor table
i:ierorrrl service roiltirre
i i;r.rl; :i.rr ve{::1,0r t sL,le
i th:irrJ i;errv:ice Itr.rt:irre
ir;et :Lrr ver:Lor li:i:1e
iseL forr,al- for CONUDI

i..Jr-rs,p '1,, rrr-rtirre l,lAIN

3E:C3
3?380 0

FD216EO?
F0?2390 0

ED56
(}B

3E{0
08
c3030?

:TNIT].
IN-I,T1
A r 0C3t1
(00118H)rA

IY v SERV.t
(00i|9H) v].Y
1

ttr' , Ht'

Art0ll
/IF IAF'
I'lAIN

EL15E

?1000F
7C
EDC'/
FD?16802
FD??OOOF

FD?? 0?0t'
FD?1 6E:03

F0?2fl40ttr
0ti
3E40
08
c3c302

IH
LIJ
t-.D

LL)

L,N

L-i)

LD
t_tl

l-.0

t-L)

E)t

LD
t_A

,.ll-'

0747
0?19

t_f,
LD
L.t)

r_t)

ri'l

LD

..trr

3ti{

360
.to1
36?

J61
365
366

XI"IE,ADIN(; it67
368 INITI

XIIEAD]NG INIT2
l

llLr TAETLt:

Ar l-1.

I.Y r Ii[.litU:l
(TA[IL[.),IY
I.Y r {iEftVZ
('l AF,t-E+il I r.l.Y
.tY r liERUll
{ lAEIL[+{) r].Y
FIF r Ul
A, {{ltl
Ftr IHr
MA]:N

0231
0?33
023&
023A
0?3E
0240
0?41
0?{3
0?4{

024C
0?{0
02{F

07.17
02:iEr

0il5F
0?53
Ut-6/
01168
Ui 6H

026*

36?
37t)

37C

3/$

380
381

383
3B{

NOTES:

NOTES:

I
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SERVl
LOC

026E
076F
0?70
027L
0?72
izTc
tz76
i27A
0?74
0?7c
t?70
0?8r
0285
0189
02BC
0?8E
O??L
0293
0293
0297
0298
0:l99
0?90
0240
0?43
0?A6
0?A9
02AC
t)?AE
0?81
0283
02F,6
0?Eg
(}?EA

t}?EC
O?ED

t}zBE
O?EF

0?c0
02c1

NANO.II{.}IJ I lNES
OEJ CODE I'I S]'I.1T SOUIiOE. SIAIIHE,NI

rel.u81e. ?,;l |AU[ 1.fi

ASH IJ. B

ili;vi: {ll::'U te:lt.:,.Luts

;r-rpilBl,d ilat$ 1il,ICli. i,o:i.rr'[,er

inn operat:inrr
ir;et lll.t1{lF'1 tirre
iEr*t CL-U0F1 ti.nre
iriei:, Dl-.tlllF'1. t:inrel
ipil:irr1, Lo d:i.ii!,.1.;r!, hr..r'ffsr
;fi.nri u.,:l.,.,r., *l IIFli

IX 
' 
DS1ACI(

(IX+00H)r0FFH
HL. r 6DDl-l
ArI
PE I HIGH
(Ht-)r00H
NE.Xl
(HL-) ,1{lH
HL,
(Ht..)

i DA IAL. ) v lil-'
l-ll. r L.EIIt-

llE. 
' 
At$li

r'tA.[N

t-0c OEU COOI I'1 I}TI'1T SOUIICE STATEHE:NT

NAN0;R0UTINES reledse"?l?

HAIN

FAGE ],?
ASM 5.{l

iensble irrterrr-rpLs
ibOttom of dtstts staek
i tirrer f or di.splari
;set Pointer to blrffer
ifirrd valr-rr: 0f IFF?

ivaII-re:i 0

i vts1r-re - I
inrove hr-rffer Poi.nten
;dei:remerrt CoUNI
i cnrs !iF, t$ br-rf{.er
i:;eL r-rp tor C0NVDI
i:;€rt r-rF for C0NU01
iriO 0PErat:iorr

i Lixrerlor di$Pl.as

!,ir..rqlp [;;s-lr. t0 hegirrninH

D5
EJ

DDES

FDES
D0?3
DD23
DD23
00
DD36{) (}FF'

0D360 1 0A

0036020?
?1E50F.
Et57
EA?502
360 0

1802
361 0

2E
3{
EI)73EZOF
21E90F
11E501--
CDTCFA
CD()9F9
00350 0

?0F8
00350?
20F3
003501
20c0
FDEl
DDEl
F1
E1

D1

C1
FE
ED{D

.Jd6

388
38?
ilv0
391

J7J

391

356
397
398
399
{ t}0
{t'L
qg7.

40:]
{0{
{05
406
1[7
{ 0{l
{09
{10
{ 11.

{1?
{13
c74
{15
{16
1L/
{18
{19
170
1?l
1{t
123
1?1
{?5
c76
127
4?B

5EEUl

ulHl.

HIGHl
NEXTl.

Dt..0ill-'1

I,,t]SH
F1]$H
F USft
FlU5H
l-'tj$t-l
F'USt-i

INC
INC
INC
l.l0rl
t-t)
L.n

L.D

l-.n

t-t)
,lF'
t-0
JE
LD
I}EC

lNr
IU
t-t)
l-.t)

LI)L.L
cAt-t..
OEC

JR
OEC

DEC

JR
F0t-'

F.OI-,

FOF.

F t)fr
F0t'
F.OF'

EI
FIETI

0?c{
0?{lB
0?t;c
l]?CF
02D1
02D{
UIU6
OTDB

UIUH
{}?DE;

0?Du
0?H0
02E3
glL{j

u2[!A
0?[.0
0?r:0
u11 1

q?9

{30
/t31

131
{iJil
{3{
{35
aJb
aaa

{38
43?
{{0
1l41

{{I
{{3
444
4{5
416
4'1/
c4fl
14t
^150
.IJ.L

4J:l

MAIN

t.tlti

IlIGH
NEXT

DI$AEI

DLll0ll

EI
LO

L.D

r" t)
LD
JF,

LD
JR
LD
DEC
DF.C
tn
ln
Lti
N0fr
CAI..L-

l.,rtt,L

D[.f,

.JF.

XHE.ADINT;5L.ttv
I::C

Dl:.

Fll.-

AI.'

Ii
II

XHEAD]:NG

D1i1

i vill.r..r0 r 0

FEI

DD?l 0 0 0c
DD3d0 0Ft:
?1850r
ED57
EADEO?
3600
180:
361.0
LFi

ED73EU 0l-'

?1E:901:

11E50 t:
00
L,U/ L,I II
cD09t- 9
DDil50 0

:,2 0F8
L;3{130?

CI]N!ID.I
ursF l_.

(.IX+0 0l-l)
NZ v DLll0F
HAI.iV

cLuuF'1

( .l.X+ 0 0l-l) v 0F F:ll
(IX+01.H) r 00itl-l
iIX.ill]H), Ui1ll

l-ll- v ADLIll
i\ r .1.

F E v l-llGl{:L
(HL.) v00H
NE;{l :t.

(l-lLi,10ll
ftL
( l-lL )
(DlllAL.) vi:i[:'

tll. r LIiDL.
Dh- v Al-1tll'l

CI]NUD],

(rxj00)
NZ r Dl-00F 1.

t rx+0t )

NZ v DLil0F'1
{fx+01)
NZ r Cl-00F'1.
IY
'tv
AF'

HL
DE

Erf,

ival.r-rH,::[
i rrove hr-r'i'{'$r' Pt:irrt El
l irrcrnrr*rrt ADDL.

i cor-u SI' to Lru{'f or
;sFrl for [[]NV[]I.
i*eL fi:r t"lt.lNVDI

;ti[*]r'F{lr d:isPl.r}u

i Liurer {'or disr"l.is:.:

; Lj.merFor setvi.co rr:t-rL j.rre

irestore Cl-'Ll re';J:i.s'Lelrs

NOTES

ii:rr*h.l.e :irrteT'rr..ri,i;1i
i re Lr-rrri fr'otrr t.rr'L$,rtr-rp{

,
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LI}C

sEttu2

02F5 7b

NAN0.ft{}tJI'INES relei}se.2};l
OEJ C{JDI l'1 filiil' 1]0tJtt{:[: IiT'i.if[:Hl:.NT

rt53 XHEADING SEttV;i

i!AG[ 7.{1

AliH:i.u

itlB.Lt tlrE: [rii:T'or{}[rpt-r'Ler

IFlIl lN NAN0.H(]U]]NE$ r€].el{,e.I.2
L0c {li:r.J {l0Dli I.i 5rfiT so{.tft[L:: STATEMI:NT

f fluL tL
llifil Joll

i f iri;l:, bstE i.E ,ir-tmP

irr:n-rr;::;ki:LrLe irrterrup L

i;rrlrireE:i o{' selvi.re 'l'or'
irrfirr-[r*gh:sLi].e ilr{.pnrupL
i lrd.errr-rpi: nrode L

;fi.r!:L hst$ :i.r; ,iL.rmp

i;sririress 0"1 service
; rol{inE *:L

ir;e{:. flnrrrat, 1t]r hlank$
; l'iir t;llNVDI

i .ir..r[rF t(] lnr:ti.ne I,{AIN

I.IALT .,ELJ

:l?660 fl

tillll:t?03
F022C,70 0

El]56

32380 u

FDitr.6[:ff7
F D;l?3?0 u

{.18

3Elt0
08
I,JI,.J U1

Ii{TTlN
FI 

' 
ULJtsI

(006*t.{},4
.tY r {ili.tlVN
(00{rirll}yfY
1

A v 0ililH
(003[]ll)rA
IYrlilfVl.
( 00i391-ll rl.Y
ttF t tit'
6 r 401'l
AF rAIr'
I'lAIN

{"i$ xHi:./ttilNl-;
'T i.tT'r'! hl{51 $Ettv::

"tlfi ,

0iF:,i
02FA
i]ZF:E:
fi!f r

0i)0u
{}30ti
0 il il;7
ii:ilA
iliiil[.
i);11.;1

r:r:j13

u J.t. o

4t:taJ

4&.1:t

'td^t
"iof
'ioh

4Aq
ttTti

{71.

LD
Lt)
l-D
L-u

Ir-1

LD

t,lJ
LP
tix
L.t)

HX

Jrl

NOTES:

NOTES:

I
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sERVN

0319
031A
0318
031C
0 310
031F
03?1
03?3
0325
03?7
0324
03?c
0s30
033{
0337
0339
033C
033E
03{0
0342
0346
0349
034C
034F
035?
0355
0357
0354
035C
035F
0361
0363
0365
0366
t367
0368
0369

c73
1t d
177
174
c79
480
{81
182
{83
{8/t
485
{86
q87

{BB
{89
{?0
191.
497
{?3
491
495
196
497
498
1c).)

5[0
5U1
102
50il
50{
s0s
506
507
508
90?
510
511.

J I,)

511
515
516

5ERV3
LOC

0368
036C
0360
036E
036F
0371
0373
0375
0377
0379
0374
t}3ZI.:
0382
0386
038?
03BEr

{)3BE
0390
03??
0391
03?5
0396
$397
03vE
039E
0341
034{
03A7
()3AA

03AC
O3AF
0381
03Er4

0386
O3EIB

03riA
(}3EIE

03Ei(l
(}3EID

t)3EE
O3E:F

Jfo

52tr

3ta

530

t]3{

5{n
iltJ.
r{i?
1143

:i{{
5rt5
5?t6

lilt8
54?

JJJ.

ff,a

-rJo

:i6u
Jdl

F.U5H

FUfiH
F1.l5l-l

PlliiH
frLliil.l
F.U$H

INI
Ia.l{l
INC
NltF'
L.t)

Lt.)

t-D
t-.0

LU

'lt'!n
,Jlrl

i-D
i}8f,
INC
.1.i1f,

i..L)

l_L)
rtl
CALL
CALL
DE:i-.

JR
rlu{:
Jft
DEf,
JIi
I-.UF,

li'0F'
FilT'
F {ll}
l-'0F
Fltll
EI
FIEI I

NAN0.ROUI'INES releaser2.?
OBJ CODE }'1 STI'IT SOURCE STATE},IENT

[]AGE 77
ASH:i.I)

i r;ave D['1.] re6r.s Lor'ri;

,i r-rpr1,r'g,u djtl,a :: L;lclr. pu:r.r-rter'

i rro operi:rt torr
i:;et, DL.U0l-'N .1":i.urer

i':;et Cl"[]i.lFl'i ti.mc:
isFrt Dl-.u0lj'N t:ifire
i Fo:irrt, Lo rii.:-::',1;l:; [rr..r'f f er'
;fihd value 0t' If:F?

NAN0.R0UIINE!l relee:;eo:::.;'a
OEJ CODE H giTMT SOUTICE: STATEI-IENT

i :;avei llF't-l re:ii:i.!i1rut*

ir-rpi:la'Le daL$ $t;?ck puiriter

irro nr.er';tit:rr
i*ert lJl-.0{"1F'li} {:i.rr*
ili(fl, [;l...00F'l, t rrriii
i *Ert Lll.tj0t'ii Lin*:
iP(iirrt tfl d:i..:;F,1i3v h,Jfl'Fr
i i"inri valr-r* of IFF-I

L0c

c5
D5
EJ
F5
DDES
FDES

D023
DDz3
DD?3
00
00360 {}FF

DD3601tiA
00360202
21850r'
EO37
EA{0 03
360 0

1802
361 0

ED73E?OT
zLe,g0t
11E50F
CDTCFA
cDl)9f:9
003150 0

?0F8
00350?
20F3
00350 I
20cr:
t 0E1.

DDEl
FI
E1
01
C1

ED{5

XHEADIN$
SEITVN PUSH

PUSH
F.USH

PUSH
F'tISH

I}USH

DSN INC
INC
INC
NOF
LD
t.t)

CLOOF,N I."U

LO
LD
JF.

t.0tlN LD
Jtl

HIGHN t.D

NEXTN LD
LD
LD
CAI-L

I]LOOI,N CAI-I.
0E:c
JR
OEC

JR
DEC

JR
F.OF

110F

FOF,

FOP
FOF.

POF

r(ETN

( IX+0 0Fl ) v 0F Fl1
tIX+01.H) ,0041-l
i IX+0?lt) r 02H
HLIADDH
ArI
F E r HIGHN
(FlL) r 00H
NEXl'N
(l-ll) r:L0H
(DATAL) rSF
HL r LF-DL
DE T ADDH

IONVDI
Dr{il:!l_.

{rx+00 )

NZ r DL00F'N
(rx+02)
NZ r DL00F N
(rx+0 1 )

NZ r [L00F N

1t
IX
HT

r-tL

DE

E:C

i v;l.t..s ,,,, 
11

D5
EJ
F5
DDHs
FDE:;
0D?3
DD?3
DD23
00
DD3600FF
Dr)3601.04
00360?0?
21E50F
ED57
EA??03
369 0

r.803
361 0

?E
3{
JA
EDTSElZOII
:?T[J9O

1 1E50F
CDTCFA
CDti?F ?
003500
2OFB
DD35O?
/ur i
0D350 1

20cc
FDEl
DDEl
r1.
E1
D1

C1
FE
ED{D

XI-IE:AO,ING

DI_i3

ct.-t){)t!3

r,(.11.13

Dt.00l-'3

(IX+0{}H) r{lpl,:l'1
(IX+01|i) r0UAl-l
(l.X+0ZFlr v 0Ii1
l-ll v ADD} I

A r.l.
l-'f v I-lllif{3
(l1l-) r00H
i\lti:X l -1
(Hl-ll r10H
t{L
( Ht_. )
( f.tt- )
(I]ATAL) 

'I!I,,
l-1l... r |-.HDL.

0ll. r ADt.il-l

CONVDI
DT$F.L
(IX+0(})
NZ r Dt-U{lt'3
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i Ln C].'C UHANNEL. {l

i gu L f i:rrra1- lnr {l0tlVl}I

ige:t charrrrpl. i:orrtrol. wctr'd

i set 'Li.me coni; L;rril:
i rc,gi:i Ler
i..j'-r[rp Lo rcl-rt:i.rre llpllN

0s[rt)
06[;t:
uot-1
T6C3
!6U5
06c9
06cu
O6CF

040 I
U6IJI
u6D{
06u5
0607
060?
060E:
(]6DD

1i]0u
10 01.

100?
1. [ 0:]
l. r.l l]4
10[:i
1.006
:1. 0 0./
1{} 08
10 09
l.{11U

1011.

1.ltt7
1 0 1.:l

1 t] 1.,1

1815
l.{i16
1U17
:l II18
1. t] 1.?

ED:JE

21000r:

ED1/
FDz16[.01:
F'D??1,A0 F

118.18

031 0

0[J
3E{0
08
3EU7
D31.1
3805
0311
c3c30;1

xt-l[:ADrN$
I:NI|C1 IH

Ll)
i-.LJ

LD
l_.0

L.n

t_.D

{ltJl'
rA
LD
E.I
t.D
$UT
t_D

OUT
Jll

i

INlTC1

Hl-. r TAE:l.t.,
Avfl

.l.Y v liEllU:t
ilAIirt_li+.l.AH) rIY
tstv .t.orl
(:t0l{)rrt
HT' Y HT

A r {{lH
AF r FlF

A, {1C71-l

{1IF|) vA
A r 0li}{
(ItHlvii

t4r\l:N

NOTES:

SERCT1 NAN0.r{(rUll.NE.Ii r{+1.e8$e.:i';l
LOC 0Er"J {l0Dt: I't gll"il ${Jt.lttCt. l]l'A'l[:H[:NT

|-rA!:t- i+1.

A$H li-il

0680
05E1
06H3

C5
0E1 1

c331 0{

1 0tiu
:1.021.

1.ti??
1 023
10111

1 025
1 026

LJEIII;T1

EIC

(l r 1 l.tl
.:itiRv:t

XHE.AI}ING

SH.R(ll 1 lllli:iH
TU

.JF.

;i;:)ve lllilLr..ri-i {:li i:::t.,

iF0t'rT' :Ll.l{ nt' L;li)

NOTES



J

SERCTz NAMI.F{0LIINES release.?"z
LOC OEU CODE T4 $TMT SOUTiCE: fiTATT.HE:NI

I,IAGE,

AStl
17

0686
g6E7
(}6EB

06E9
(}6EA

06EC
tl6EE
t6F2
0{F4
06F6
06F8
06F?
O6FA
{l6FD
O6FF'

070 1

0703
0701
0706
070c
071 0
0 713
0715
0 718
0714
071C
071E
n72?
t7?5
07za
07?E
07?.8
0731
0733
0736
0738
073F
0730
073F
07{1
0743
0715
0717
0749
074b
t71D
t71F
0751
0783
0755
0757
0739
0758
075D
075F
t763
0763

I n17

1 0?t]
707i
1 0:]0
1{i31

10:li
1 034

1.036
1tJ37
1 038
1 03?
l. l].t 0

1 041
10lia
L {ijl3
:10{{
1 045
1 046
t$4 /
10.{8
1.41?
r.05 0

1 051
1.l3;l

1 05{
1 0:itl
1 056
tuJ/

1 05?
1 060
1.061

1 06X
1 063
1 06{
1 065
1 066
r$67
1 058
1069
L070
L071
1.t77
1 023
I 071
1075
t07$
1i77
1078
L079
1 080
1 081
1 0B?
r 083
1 08{

$[ftc r;1

fl...00t'T

L_Ur,{T

I.{IGI.IT

NEXI'I

LiL{l0Fl

F Util-l
t,1lsH
l-titill
t]u5,l1

t-tlst.l
FllSFi
l,.t)

i:rll5H
L.t)

IN
x0ri
llllEl
t_.t)

INT;
].NC

lNrl
NT}F1

r_l)

l-.1)

L-l)

LD
LD
JF'
Lt)
JE
I-D

t-.D

I-D
LD
CALL
CAI.-L
OHC

DEC
JR
DEC

JR
t _t)

OUT

LD

0uT
LD

ilL]T
LD
OUT

r._D

OL]T

t_D

OI.JT

LD
OUT

LD
OUT
FOF.

LU
FOF.

F,OP

5E.[iCT11'XHE:AOfNC;

D5
LJ

F5
ODES
FDES
FD2AE4OF
FDES
0E16
EO40
AF

90
3?E{0t-
DD?3
DD?3
DDz:}
00
00360 0t- l-

DD:l6n r.0A
DD360l?02
21E501:
ED57
EA1C0/
360 0

361i]
ED73[?0t:
?1EI?OF

1 1850F
CD7f,FA
CDO?T9
00350 0

20F8
00350?
ZOFS

0035$ 1

20ci:
JLlT
0314
3E96
D31{
3E17
D315
3E{0
D31;
3E47
0316
3E0 0

D316
3EC7
0317
3E0 I
0317
FDEl
FD22E{(}F
FDEl
OD€1

(ADDL) rA

IX

{IX*'t}01"1) r 0li'FH
(IX+01H) r00AH
( IX+0?l'l) v 0?l{
HLIADDH
ArL
F E r l{ItiltT
(HL.)v001-l

NEXT
(l-{L) v 1.011

(DATAL) r$F'
HL r LIlDl".
DE I ADDH

IONUOI
DISI]L
(fx+00)
NZ r Dl-0UF I
( IX+0f )
NZ v DL0UF I
{IX+nt)
NZ v {ll-il0l-' I
Hr/fH
(1{H)rA
Ar?6H
(1{H)rA
tu17H

Ar{0H
(15HlrA
At4714
( 16H) rA
A r 0tlH
(16HlrA

A r uCirH
(1fH)rA
Ar0IH
( 17H) rA
rY
(ADDL) rIY
IY
I:X

Ai){}i...

Erl;

DE

t-il...

AF
IX
IY
l.Y
IY

i:iave CF L.I re*ls LerrI

i:iaver rLate 0f (ADDL)

I i1n"r-rt fronr FIII pff1,. F

i c.[r:ar A

ifi,nd ru.rmhpr' of liec0ndE
i l.i:ar-i ADIiL Hi.th l:'I[ d;]ti]
ir-rFdatet dB-tJ sL;lck. FoirrtBr

i rro oper*t:iorr
; cpt ljl tltll"'I tl[re
igpt. f,l.00FT 'ti.me

ir;et D|-.0UFT tinre
'ipo:ir,t t0 dii:!plBs hl|lf Er
if ind val.Lre nf IfF?

ivalr-re * 0

iv61r..rlr -- I
i r:opy ljF ir: hr_r.f 

.ler

iE*t lor C0NVDI.
i r;L, t f {rr f,nNVD.t

itirrer for dir;pl,ax

itimEr for displ.as

itirrer for gervic{r rouf.i.1p

iChsrrrreL 0 c:onLrctl wot'd

iChanrrel. 0 l.:ime cr:risLarrt

ifihanrre]. I fl{]ntr01 Lrord

i llhanrr*]. 1 tiure corrsLerrl,

iChanrrel. t ccnLr0.[ Hori:l

iChanrrel. 2 time con:itarrt,

iChsrrnol 3 contro.l rlard

iChanrrel. 3 time i:orre;tarrt

ireritone corrterrtr $f ADDI-

irestore CF'U re$igters

C r 16Fl

Fir (t)
A

FI

DSr

BERCTZ NAN0, ftI]UI INES release. ?, il
Loc oEJ c0D[ I.1 ST],IT S0URUE: $lATti],1E.NT

rrAGt: 43
A$H li,il

07L7
0768
07b9
0764
0768
076C

F1
EI
01
C1
FE
ED{O

1.085
1 086
1 062
1 088
1 089
1 090
1 091
LO??
1 0?3

F!OF.

F0t]
tllt-'
F.T}F

f_1.

Itt_T1:

AF
HL
DE
Ett:

ierrahle :i.rrt.nrrr..rtt [].rr-' f.Lrp
iretr-rln'flour r.nLelrr.rpt,r;

NOTES:



-'

INITCS NAN0.R0[JI].NHS rB]ei]'.ri.?';l
L{X 0E:.I {:ilt}[: t"1 litHT l]Uufill[. $lATHi1I.NT

tlAGtr 4C

ASi'l :i.8

iZB0 lrtsrrr..rpt Hode ?
i vclcl,0r ;:ddrr:ss l,ahle
ihiql'r hlLe 0f sddrpsr;
iseL :Lrrt ernLrPt le$ister
ie;ervi.m rnr-r't :i.rie ;LldresE
iset :Lr' tBLrl.P
i l.osd irrterrr-rPt varc Lor
ito CTI Ch;rrnel {]

iseL forrrat for CIINVDI

1tl9{
1 0 ?i]
l.096

XHE:AD1N(; INJ.l (]3

r:
ll[- r I AE.l-.[

Avll
I'H

I.Y v tiEItCl ?
( l'ALrt-[:{.;l6H) 'IY
H r l6fl
( l.4tt) vA

A[i rAF '

Ar{0H
Ilr' ? Hr
Ar?FH
(1.{H),A
Ar96H
(1{H)rA
Ar47H
(1.5H)rA
A r 40l{
(15H)vA
Ar4711
(16H)vA
A,001{
(15H)rA

A r 0CZH
(17H)rA
Ar0l.H
(17HlvA
I.tAIN

r)76E.

il770
i773
t774
t776
o77A
s77€.
0780
fr7162

0783

l!786
07u8
0784
()TBC

078E
07?0
u797
i791
t)796
0798
07rA
079[
07qE
0740
0/A?
074{
$746

NOTES

EDSIJ
?100 0r.'

L01t
FDill. f.* 0 6
F UI11&lll-
3E:26

D314

-3E{0

D3l.{
:|L:96
D3L{
3t:47

3E{0
D31.5
itr47
D31.6
3H0 0

D31.6

3EC7
D31.7
3801.
031.7
C3C3O?

i [harrne ].

i Charrrrel

i Charrrrel

i Charrne 1

i Charrrrel

iChanrrel

i Chanrre I

iChanrrel

c:orrtr0.[ uord

t ilte correitar,t

c0ntrol uorrj

tilre crjftEtarrt

CorrLr0] woad

t iflre constarrt

corrtl'ol u0rd

tine corrstarrt

1 U?l

:tNI IC3 IH
t"n
LD
r_l)

t._D

t"_D

t-.r)

0ul.
E.A

l._t)

ts_A

t_D

0ul
LD
OUT
LD
UUT
LD
0t,T

OUT
LD
OUT

LD
OUT
LD
OI"JT

.JF.

1[?9
1.1.(10

1 ilJrl.

1.t.0ii
1:t l3
11.u4
1105
I 1.06

11.UI
1 108
i 10?
1110
1il.1.
111?
1113
1 11{
1:1 1:i
1 1.16
lt.L/
1 118
1:t19
1 120
1 1?1

1 r23
1 1?{
Lt?:J

0

0

1

1

I

a

J

INITC? NAN0.R0UTINES release.Z'?
LT]C OEJ f,OOE l,,1 STIIT SOURCE STATEI'1ENT

PAGE 45
ASI'{ 5.9

iservice routine tsddress
iset in tahle
iChanrrel 0 control uord

itine constant resirter
ifor channel 0

0749
OTAD

0zts1
07E'ts

0785
0787
0789

0z8c

r00 0

FD?1E(} 06
FD??180F
3EC7
031 0

3E01
D3l 0
c38006

LL?&
tt?7
1 128
Ll?9
I 130
1 131
I 132
1133
113/t
1135
I 136
LL37
1 138
1139
1 1{0
I 1{1

XHEADING
INTTC2

,
t

,
,

LD
LD
LD
OUT

LD
OUT

.JP

INITC?
IY r SERCT1
(TAELE+IBH) rIY
Ar 0C7H
(l0H)rA
Ar 0lH
(l0H) rA
INITCl

DEFS IOH

oftG 0F000H

NOTES:



J

E:Ll+lUE NANO.R0UIINES rel.esse.?.Z
LOC OEJ C[pE t4 S1HT $0u[ifl:. {:TATEH[.N1

trAGtr 16
ASH t;.8

LLt?.
fr{3
11.{4
1 145
:t.1.46
11117

l. l./t{i
1 1{9
l.1.50
I 151

1.1 i:i3
1Lfi{

1.156
LL37
I 1:i8
1 159

XI-I[:AD]:NG

I]}IIGIN
LENGH'T

;

Hl..lri'iur:

EtIU
ri0u

f::[..](HU[:

1.00FI

070 0H

Ht. v r\Lil I tsil1 I

DE r ilF:I{l.l.N
L'C, I-tiNti;l1T

F000
Itr0u1
F00{
F005
F0 08
l:0 0E:

F'H

?18EFO
F3
1100u1
01000it
HDE:II

r::l:

t.t)
DI
LD
t"D
L,DIR

NOTES

;0

;.I
;I
iN

F00D DD?l000[
XHE:ADING

NANOR? LO

tl0vE

l)si

STNING

NANOH:?

.l.X v DSiTACf(

HL IS I RING
DE I LEDH
l!r0 v OAH

HL,

NANoRZ NAN0.R0UI'INES release.z.?
LOC OEJ CODE I'1 STt,lT SOUHCE STATE}IENT

11.60
1161.

11.6?
1 163
11.6{

1.166
7167
1 168
I 16?
117 0

r1"/1.
L)./i
!'L/it
1171
11/:;
t.1. / 6
Lt./ /
r1./t)
.l'.17?
1.1.80

1181
:L 1B?
1 183
11.8{
f .LOJ

1 186
1147
11.88
1 18?
l. r.?0
1191.

L1.97
1 1?3
t1.91
I 1?l
1 196

1198
1 1??
r20 0

1?0 1

120?
1?03
t?.01
I?O:;
tl.q6
L?07
120u
1209
121 0
LZLl.
L?L?
t2t3
L?|1

t7L8
L2L7

F0l I
F0 1{
F017
FO 1A
FO lEI
FOiD
F021
F0?5
Ft27
F(}?A
r'0?D
r030
t-0:13
t.03:.r
F 038
FO3A

Ft)3D
F()3F
r041

F012
F 0q3
F0{{
F0tl5
F0{6
F017
F048
F(}ZI9

F(){A
FO4E
F0{c
F(){D
FO/TE

F(}4F
F050
F0:il
F05?
F 053
F 054
F055
F056
F057
F058
F059
F(}5A
F()SB
F05C
F(lSD
FOsE
F()SF

?1{?F0
1 1880F
010400
E5
EDEt}
00360 0FF
DD360 t 0 1

3E0 0

32EBOF
3ZEr9 0f:
ct-)09F9
DDit50 0

,t0t-{:}
L)03i0 t

110r,3

LD
LD
LD
FUSH

LDIR
LD
LD
LD
LO

t-0
IALL
0[c
JR
DEC
..,F:

Fr0l-'

,I:NC

r.D

CF'

JR
R5T

(IX) r0FFH
(IX+IH),01.H
4100H
(LEDI-I) rA
(t...ti,Dl{r.1.}t),A

DI$F,L
(rx)
NZ v D{i
( IX+lH )

NZ; D{:)

Ht..

t-tr-

Ar (HL)
0lH
NZ r I'I0VE.
38H

I1AGE 17
ASM 5.i]

ir;el: IX Lo llAH
;cor..rr&pr locatictrt

iarrd 0E to displ.a.J hrrlfer
; t:i(-:r:rr0 ef hst,:lrLrt nrovr:
iSavp ch*r*cter P(]i.rrter
iHnve) f:ire;L l.0 l:uts$
iFreseL colrrrter
ifor disel.ag :rci3rf5Feerj

iHask. nlf L-ED tJ:Lsr,.l.*r::;

;TimE...
i ...delag
i...and
i ...disF.LEs
illc+tr:ieve chsr;)c:ter Fo .nter val r.r€

idrr,J i.ncr+nrerrt
iCl"ier:L. charac'Ler for errd {:ode
i '01'v otheruise rrove alorrE

iF:eLr-rrn cclrtro:[ Lo the
iNar'ur:nnrrr-r'Ler nFpriltirr$ $',Bsl',efr

iLeadirrg h1anl,,s

Lf

7E
FEO 1

u 003
FF

00
00
00
00
00
00
B(l

00
00

r00.
B6
EC

E6
'02
EE
TE
9E
E6
00
EC
EE

EC
FC

00
(lA

3A
3S
1E
2A
?A

t- 03E!

FO3C

DE lrLl

DE:F[I,

lx.[:Er
DE.H[1

DEI-'EI

I)EFF:

DE.F.[l

DIti[:
DEI-'LI

DT-TE:

DEI]EI

DE-FE:

OEI:E
DEf:E:

DE:l:[1

DII:E:
DEFTI

DL-FE:

OE.FEI

DT.flE:

OE,IIE

DT.F EI

DEFEI

DEFE

DEF E

DEFII
DF.IiE

000H
000H
0fi0H
000I-t
000H
000H
000H
000r-l
000H
000t-i
0 kf6H
0Ficl-l

0Er6H

0 0?H
()[:E.H

0 Liit-r
09[:r1

0F.r6l-l

000t{
0ECr-l

0El:)l
OECH

{)FCH
0 0 0t-l

{} (}AH

OI.JAH

038H
01.il-l
0?0H
O?AI.I

,5
t6

;A
rl
,L
t ,:,

i
;N

'Ni{l



-

NAN0R? NANO.R0UTINES release.Z.Z
LOC OEU f,UDE t,I 51'i"I'T {]OUft]E STATEHENT

PAGE 48
ASM 5.8

; t lai l. :irr* b:[arrk.,

F060 ?t
r'061 Er6

F067. 00
ti063 0A
fi0/,il 9E
Itr06ti lc
f066 qll
F'067 EE
FO6B E6
F 069 9E
F06A 00
FO6E DA
F{)6C |]2
F 06D DFr

F06E 00
Itr06F If,
f 0/"0 FC
F07:[ [:[.
r0 /1! 7r'l

r u/,1 7[
F0/4 '/6

li(i/ll 00
ti076 00
1 077 D0

F078 00
t:079 0 0

F07A 00
FOTE 9C
F07C 60
t 07D EE

F(}ZE FC
F0irF 00
F0$0 li()
F08I t0
f:0t,2 00
FUL]3 10
riltyt 01.

[0ti11 I0
tr0u6 00
F oHZ 00
Ir0E8 00
l:089 00
F{18A 0 0

F'OBE (}O

F[)BC (}(}

F 08U 00

.1. r: JO

:t?19
t't70
1 '.:\',:t 1

I a?Q

1:30

1 r;l:r

DtIEI
DEFEI

DET'EI

DE[:l:r

D[::F[rl

Dt:[:[:l
0[:|tr[rl

DL,F EI

0EliEr

DEF E:

DETIi
D[:tiE:
DE:F[::

Dt:F E;

0E.F lil

Dt:lf:[:
tlL:.ltrfi

DIt:[:j
[)l li:rl
DF [][:r

of l:i[:i

DtiFtil
[)lrl::i
Dh[:lrr

OL:FEI

DIiI:[I
OE.FH

l)[:ti[:
DEI- e:

DEFE:

DF-F.Fj

D[iF Er

DEF'[I
llE.FLr

D[:.Itr[:l

D[iFEI
l)H.lr[:r

l)lx.FE:

D[.F Er

l.)[itr[r
DH. EI

D[.FE
DE.1111

D[ i:lil
DE.IIEJ

DHI- r;l

O9EH
0[:61-l
000H
0 0At"l

fl9t:.H

0 t.cr-l

098].1

0EE:l-l

tJL:&I.I

O?EH
000H
0Dfil-l
0 tr2H
0DAt-l
(}{JOH

0 t. L:t-l

0trcH
u[.E:t-r

il/'.tH
i]?[,]-l
{]ZAH

l)0ilii
u 0 [t.l
u0ilt-l
{100H

0 00t.|
il00t-l
ii?f,r-i
iir:ui{
OEEH
OFCH

0u0h
000f.I
u 10H
000H
0 L ilt-t
ti Ii:t.i.l

0:t.01-l

0 0 0r.r

0 00t-l

0fltrH
0 0 {il-i
000H
u t0li
i}ODH
0 li 0t.l

rh-

;R

iE

rI

rL

it)
rI
1t\

;u

1;:rt tr

lial

r?16
L:i47
1?48
-t?49

r.11il,i

l.r:...Ifl

liit
l.;a6r,
lrtoi.

RESTART

CROSS REFEIiI NI,I

SYHEUL VAt hl)t rNt(t.tfl;

ADllT 0l I ir )

ADDH ()FI.,I.J

NAN0.R0U]INES relea$e.2.;l lrAul. +?

/t33 {^1:t 149
t)/9 il89 1.tl4t!

3L7 399
67L 777

AODL (}f:EIt

cr,luRo 04F{
DATAH (IFES

OATAL tiFE?

DATALF t)lCA
DDRIVE O1E6
DECODE t)1t)A
DELAY O1E3
DISAE O?E6
DISF'L F9()9

Jto
15? I{'ti 1(t? 1.7C

197 ':i3t -*i4? 663
1.0 56'!/0 Stti/ 6l;2 6i:ilt
900 1.034 1il40 1082
948

il{,lt,r
,1. J'l

1t
, ., ,ll

lr(ll,

ti6
{5

41

993
61
JJ

t14B
129
s4
62

91{
398
s30
A6?-

776
488

109
I t7,_t

/6\

E|AD (tbLtt)

ErAt"JD r9r'?
EAUDRT OF'AE

ELH}.!VE F()O(I

CHECI.( O1?F
CHECT(E F99I)
cHflstt( 0t-A0
cltF Tlil 064/
t:l t)0t l 0i,lt:,
t,l Itill.t lr:Ir,,
(;t l)ol r; {l,tlr.r
lil00t l"'l 0iri] I

cL00t- N 0330
CLOOF.T (}iI()C

cL00r-'x 05F:t:
cor"lF'AR 0677
CONVOI FATC

5ii I j ,..! t1/ u tTaa

10{7 1064
87.q 89r
94r
51 161 L71 31? {10 4rl5 {?8 1513 67? /A6 890

1057
7{L
q7 158 tlt
{E 156 t7? 309 {07 441 q95 '5{0 A69 283 887

77L

76?. t',l6 320 {11 C16 499 514 673 78/ 891
r058 1r.73

'105{
281

231
a7

283
114

DIST$T OlCZ
OLOOF, OzEA
DLOOF1 02A6
DL[]0F3 03A4
DLooFG 0472
DLooFH 0550
DLOI]F'N O3{F
OLOOFT O7?E
DLooFX 061F
DREGL O1E6
DS Ft}?D
051 0?76
DS3 0373
DsG 0{{{
DSr't 0522
DSN 03?1
DSFLAY O?OB
DsT ()6F'D

DSTACK t}C(}t]
DSX ttSEE'

ENAEG O{{A
END 016{
ENOREF 0669

416
411
544
673
747
499

1058
891
285

I 173
392
5.,1
656
77t)
182
3?0

I 041
60

a7?
659
165
932

il4H

{1.3
5{6
67'.J

789
501

r.060
89:l
?91

tL7:J

{I$
54tl

'7c)l

:;03
1062
g9s

tt.77

431 1161

14{
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CROSS REFERENCE:

SYI'IEI}L VAI. H DEF'N REFS

NAN{I.ROUIINES relEaee.?.2 r,AGE 50

14? {96 541 67$ .r!i{ 8!i8 1!!55

[Nt-'10 03DD

EntiLF 0:1.:ir:

EfiRtlR lil.C4
I;K.TNU U1,I:3

{}00tr 0686
HrEl-r 0?n8
HTGH1 (i??';J

Hrr:Hi] 011?!l

HIGHG 0463
|IIGHH 05/t1
HIGHN {TIJ{O

r-l]:GHl \1/ 1.1.:

HIGIIX 0d|0[
rN]:] 0 (?:l.tl
rNl.]1 {11131.

Il'ill 1l'l il2F C,

i:N.i:].il tt?*7
.tNt.Tt;1. ii6[it)
I}.IITC? i)/A'I
lNlTu;i 076E
INI.T0C 05Ar:t
rNrilrr 0iiti4
Itil:T0{l 0:i1.11.
'I11;1Fp: il*ii:i)
lNr:TlrH 04Dt
.tNItFlj 0lt/l:l
I(ESCAN FBD[;
l-(ETliT u 1t:E-

LEDH OFEIS

L.Et)l-. $l: L:9

LEi.iGHT 07il !
l-.r")l.lF1. ULt10

LU{iFr Ii L ti'+

l-.Llllli'3 il 1 {)t:.

L.{l[]114 il 1.?:fl

l-.00F1'J il I?l)
t-0trF6 01Arl
l-.u},{ ()?Dt

L0t't:t. {1??1

l-tlH3 038t:
t-0t.tc 0,15F
L.tl!{ri 0'riilii
L-0t,]i'i ulJSc
t,0Hr {i;':1.{l

LOI^IX U6UA
HAIi.{ 0iic1'r

tlASt(
HASiiH
t'1Etlt
t'luvr.
NANI]IiI?

NEXT
NEXT1.

NEXTS
NEXTE

NEXTG
NEXTT4

576
162 1.63

1.qd 13i:;

304 3?.1

{38 435
4{1{ 401.

:i;1,5 5:!*1

668 665
7AZ 779
494 491.

1. 0ri3 1.05I
$t]4 8l]1

{59
368

:t001 1133
ll,?7
r 09I;

E)36
597
:is3
69'{

808 859
55 304

301 302 307
19 LL6C LrTl lt77
50 L59 L73 408

1.1{{ 118?
70 73
79 SU

?3 q&

1.1"7 143
?05 21.3
206 ?05
ri36
{0?
53/t
lt66
780
49:e

.L UJI,

430 350 363 381 1q9 q7L 580 613 7?1 718 831

1016 112?
06?,1
0003
0 L l.tl
FU ii
FU tlt)
O?DA
0297
0394
0670
0{65
0543

?6{
57 9r7 ?r,d q71

116 1S? 186
i164 1182
1.1h1

{39 {37
{05 403
537 535
945 950
t69 667
783 7AL

,

cRoss Rt-f I l(l Nr I

SYI'IB0L Vfrl r'1 l)l I N REr:S

NANo.RoUTINES rel.0a$e.ll.;l

3/3 it73 377 564 568
72.7 /31 809 Br.3 8r.5

1096 11.00 1128

NEXTN O:}'I,
NEXTI 0/'l I

NEXTX (i.,1 l)

NEXXI 0l 3r.

NTEST 06{}[r
NXTLOC ()],3:J

NXTl,,tD 06er3

ori 01zF
OEGIN (}lO()

ORIGIN t)l(1O

OUTPUT OlCD
0urs].H 0?1.11

OUl X [ltt.l/
F'l:Nlli lt I rrl)
tl;l I l)llltll
I l,l 

"1, 
ll I l,'

lit I l)/'l,l
t(tt r(; 0lll)0
ti[IitAti I 01.]1.

sEti(:t I 06t. 0

sEFiCr;l 06['6
SER0CX 0lr[ 1

SEI{V1 0?r',|i
SERV? (]?T,iJ

SERV3 0ll6t-:
$ERVI 0{3r
SERVTC 0{r9
SEIIVID (){1F

SERVIE O{?:'i
SERVIF O{?ti
SERUlt 0505
SEftVN. 0319
SEFVOC t}3EB
STARI' O6EIEI

STOFE 0688
STRfNG F(){?
TAE:LE OF() O

0698
03E3
(}lAE

0 1?0
0c0 0

0664
0194
018i1

1t95

r.05{
BSTJ
1 4',1

956
TJJ

986
L76
41

.1143
260.
330
900

{?3
:t 05;.

EOJ

Irro
?89
I39
?67
t77
4't

I 1il
';t/4

1$?

:i98 60?
837 8{1

695
84:l

.,,11

'lr, l' ,

lll,'

lrlt '/,'ll ',''l I

t.',t64 .t t\,i
t0i!;1 I l:,t/
t.0118 1.099

uc,{
:ir1l6 34{ Siii
{i1{ 3/4
iilB 37b
lA() 671) ()77

r'' lll /00 81?
(,',!'J 601 81{.
6it? rl10
l,:|(/ tl{",
/itlt /:1(l
1/6 46t
l,ll:, '.,t,/ /,ri{}
99it ll tl tr'(/i 

I

?}lr r/llI '/':lll
:t1{.ltl I l1,ll

(:J I0'l .i,')
6\)t) /|t

I 0ll;' I ll{}l'

3711 46(, 1.U05

634 641 1023

TEST
THRO}I
UgINI'1
UCINF
UNXIC
UNKN,
i.lArT
XFER

961)

i7t)
?19
T?1
lr'/ ?ili, l'l.t

9it1 te'.,
?.01 1 ?ir ,, ,, .t
18;l
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lnformation Iurnished is believed to be accurate and reliable. However no respoosibiliry is assumed for the coni?quences 0f its use ror for
any ialringement of patents or other rights of third parties which may result lrom its use. No license is granted by implication or otherwise
under any patent or patent rights oI SGS-ATES. Specifications mentioned in this publicati0n are subject to change without noti,e. This
publication supersedes and substitutes all information previously supplied.
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