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NANOCOMPUTER EXPERIMENT
ROUTINES: SOFTWARE USE

AND LISTING

PROGRAM NE-Z RELEASE 2.2

The 2K bytes NE-Z 1is a software package consisting of more than
30 educational routines described in the Z80 Nanobook vol. III.

It is available on two M2708 EPROMs and runs on a NBZ-80S system.
Features
- Bootstrap to load the routines in RAM in locations 0100H

to O7FFH, where they can be executed.

- Basic examples of 780 interfacing I/0Oand memory decoding
and addressing.

- Experiments aith the Z80 peripherals chips, 280 PIO and
Z80 CTC.

- Complete demonstration of the powerfull and complex
280 interrupt structure, with experiments on maskable,

non-maskable interrupts and the mode 3 maskable interupt.

- Digital IC's tester, for up to 20 Low Power Schottky IC's.
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DN 340

Installation

The two M2708 containing NE-Z software must be inserted in
the corresponding sockets Q49 and Q50 on the NBZ80 board,
occuping memory space from F@@@H to F7FFH.

If the inserction is correct, in memory location F@@@ should
appear 'FB' content and in F4¢@ 'CD'.

To look at memory contents NC-Z commands are used.

Execution
Start execution of the books trap, to down-load the routines
into RAM by entering F@@PH and pressing the GO key on the

NKZ80 Data entry/display station. On the NKZ80 display will
/appear the following phrase: "SGS-ATES NONAROUTINES RELEASE
2.2 LOADED CIAO ..."

The routines are now loaded in RAM locations 0O100H to O7FFH,
ready to be executed.

At the end of this operation the control returns to the
Nanocomputer operating system and the display will show the
PC content.

Now the user can seleQﬁ from the Nanobook vol. III. the exercise
to execute, check the operating instructions and start execution
using NC-Z monitor.

Listing

On the following pages is a complete listing, fully commented
of the NE-Z routines showing the absolute addresses in the RAM

of the programas after down loading.

Alsd included, for your interest, are the bootatrap (BLKMVE)
and megsage digplay (NANORZ) routines used on entry to the
software.

Finally there 1a a symbol orome reference for eame of loocalion

of all the labels used un the appembly language roulines,

NE~Z release 2.2 NANOLROUTINES release.2.2 FAGE 1
LOC  OBJ CODE M STMT SOURCE STATEMENT ABM 5.8

1 xHEADING NE-Z release 2.2

2 3

3 @

4 3

R

&

7 3

8 i

® 3 x X OKKKKKKK KKK KK
10 4 XX X X x
11 3 X X X X ¥
12 3 X X X KKK HOKHKAKK N e

13 3 X K X X X

14 3 X * KM *

15 3 X KEOKROKKN KN HORMMHOKK
16 4
17 3

18 3

19 3

20 %
21 %

22 3

23 3

24 3
25 %

26 %

27 % COPYRIGHT 79 BY SGS-ATES . ALL RIGHT K

28 5 No sart of this listing maw be r
29 % stored in 8 retrieval swstemy or

30 % din oanw form or by any meansy ele

31 § rhotocorwings recordingr or o

32§ prior written sermission of S

33 %

34 3

35 %

36 3 NE-Z release 2.2 mateches with NC-Z relesse 2.0 and 2
37 3

38 i

39 i




REL 2.2 NANOLROUTINES relesse.Z.2 FAGE 2 LOOFL NANDLFOUTINES relesse.2.2 FAGE 3

Loc OBJ CODE M STMT SOURCE STATEMENT ASM 5.8 Loc OEJ CODE M STMT S0URCE STATEMENT ASM 5.8

40 xHEADING REL 2.2 &9 KHEADING LDOF L

41 ORGIN  EQU 0100H 0100 D3CH 70 LOOFL  ouUT COCSH) v s0utrut the contents
0100 42 ORG ORGIN 71 fof the sccoumulator

43 TABLE  EQU OF00H 72 ito Fort 05

44 ADDL EQU OFEA4H 0102 1BFC 73 R LOOFL tRereat until break

45 ADDH EQU OFESH 74 ror resst

44 FSEL EQU 00H s 4

47  DATAH  EQU OFE3H 76 %

48 DATAL EQU O0FEZH 77 %

49 LEDH EQuU OFESH

50 LEDL EQU OFE?H

51 CONVDI  EQU OFAZCH

S92 DISPL EQL 0FR09H

53 BAUDRT EQU OFAEH NOTES:

54 CHECKE EQU OF99DH

55 KESCAN EQU 0FBDEH

56 ADD7 EQU OFEAH

G57  MASKW EQu 0003H

98  REFIC EQU BO0H

G9  UNKIC QL 0C00H

60 DSTACK  EQU 0CO0H

461 BEAUD EQU OF9F2H

62 CHFSTK EQU OFADH

63 %

[

65§

b6

&7 %

68 #




LOOF2
Laoc

OB CODE M STMT SOURCE STATEMENT

0104  3E21
0106  DECS
0108 18FA

NOTES

78
79
80
81
82
83
84
85

NANOROUTINES release.2.2

XHEADING
LOOFZ

. s e

LD
IN

JR

LOOF2
fiy 21H
Ay (OCSHD

LOOFZ

FAGE 4
ABM 5.8

tInitislize the ascoumulator
Flrmeut a8 bute of
ydats from sort C5
PRe

at until breask or resel

DECODE
Loc

0104

016C

010K

0110

OB CODE M 8THY

86

NEZD 87
88

6605 89
0

71

92

ED&L 73
94

S

18FC 94
' 9r
98

99
100

NAND, ROUTINES

SOURCE STATEMENT

XHEADING
DECODE

L.OOF3

. oer er

LD

LD

ouT

JR

DECOD

releasse.2.2

E

Cr20H

By 005!

(ChoH

LOOF3

FAGE &
ASM 5.8

tload the device code into
jredister C

tLoad & nice looking bute
jinto redister B for subseeuent
tobservation on the uerer half
jof the address dus

F0utreut the comtent of the H
iregister to rort rointed to
by redister C

jRereat outerut instruction
jurtil bresk or reset




%gﬁ OB CODE M STMT SOURCE r;?zgéig:?ms i -1 Fora . HAND.ROUTINES. Felngse 2,2 i
. LOC  OBJ CODE M STMT SOURCE STATEMENT ASM 5.8
101 XHEADING FULSR SHOHE ,
0112 O0E20 102 FULSR LD Cr20H iLoad resister C with the U136, | EI0F 167 LD Hlo ¥l ELL
. 103 5 BEVIEs CEHE 01i9 {1@3@% 160. ED Qt:ADDH
0114  21000F 104 ) HL» TAELE iLoad resister mair HL with 0150 CD7CFA i GAL. LOWOL
' 105 jthe starting memors address 015F  CDOYF? 162 ERRLF  CALL DISPL
N : : 0162 18FE 163 JK ERRLF
0117 0408 104 LD Ey 08H 'Lnadtreﬁlster E with the bwte 164 3
107 jcounter " ey b q fiemlau Fle f fed ¢
0119  D3CO 108 ouT (OCOH) vA iClear the decade counter “162 g }6“ &R EX i a bl i
011E  EDE3 109 DTIR $0uteut the bute strin 0165 166 LD. Al
A homan e s . 0167 167 B AF y AF
110 fhedginning et addres L. of 0163 168 LD &y OFFH
111 STEVERVEED 1 R D16A 169 ) (ADDH) » A
011D 76 ::5 : HALT FHalt the CFU 116D 170 LP (@DDL)yﬂ
114 3 0170 173 LD (pﬁTﬁH)vﬂ
115 3 0173 172 LD (UAT?L)!&
011E  3EFF 116 MEML LD As OFFH ilnitialize the 0174 e = e o
0120 3C 117 LOOF4 INC A iBedi 0179 as b L% FREOR
118 ivalue 017C 1 ./1'.11 ) [..‘.‘(-'-\L.L L:UT‘{UD,L
0121 32007F 119 ) (7FO0H) 1A iInitialize location 7F00 to 017F 176 O LAk, - Bk
120 b o 0182 i 177 JR OK
0124  01FFO00 121 LD ECy 00FFH P E ourrber for LOIR f}g ;
122 finstruction ISU s
0127 11017F 123 L.D DEs7F01H rointer to destinstion
124
0124 21007F 125 .D HLy 7F00H FHL = rointer to
(012D  EDEO 124 LDIR fload locations 7F
127 jcontents of redister A
128 %
012F 010001 129 CHECK LD ECy0100H iCheck. that sbove losd workeds NOTES:
130 FEC = bute ont
0132  21007F 131 LD HL»7FO0H tHL = rpointer to location to
1382 ibe checked
0135 EDAL 133 NXTLOC CFI FComeare (HLY with conternts
134
0137  200E 135 JR NZGERROR. - . - .. Mismach iholootes ertor T 0 . ccossiiamaierndmtiosissbio chosibedionsnsassinsniisebabestesbessstasasnsen st amnsoss s inisassoape i nasnsmedsndnesns nesssnnssiesnedaonasit et s besmse it mene s niese
0139 E23E0 L 136 JE FO» NEXXT
137
- o o i, k- T L e e
013C 18F7 13% JR NXTLOC Q)
140
141 2 LT e P PO P PP PP PP PP E PP
013E FEFF 142 NEXXT CP UFFH iGee 1f A = FF.
0140 Z0DE 143 JR NZyI.0OF4 I ot A NTEH
0142 1820 144 JR END TTF @Oy L@ET L© OWET e e
' : 145 ¢
0144 08 146 ERROR EX Al AF! e
147 Flwo rou
148 seomeutenr
0145  3E70 149 LD Ar70H
0147 08 150 EX AESAF ' s
0148  3EE0 151 LD Ay OE0H
0144  32ESOF 152 LD (ADDH) »A fload 'E' in leftmost disslaw
153 ;erth .......................................................................................................................................................................................
014D  2E 154 DEC HL CHHL = rointer to bad locsLion
014E 7D . 195 LD Ayl
nin SZEZOF 156 LD (DATAL) ,A ......................................................................................................................................................................................
0152  7¢c - 157 LD ArH “

0153 - 3ZE30F 158 LD (DATAH) A



XFER
LOC

0184

0187
giga
018D
0iaF

NANG  ROUTINES

O CODE M STHMT SOURCE STATEMENT

016600

11007F
211E01
EDED

lﬁl‘ F'

NOTES:

181
182

183

184
185
186
187
188
189
190
191
192

XHEADING XFER

XFER LD BCy OK+5H-MEML
LD DEy7FOGH
LD HL.» MEML
LDIR

Wy oer wr

RET 38H

release.ded

FA 8
ASH 5.8

iSet-ue for LDIR OK+SH-MEML is
sthe number of butes is
frrogram MEML

iDestinastion is stetic RAM
iSource block is MEML rrodgram
ibo it

tReturn cortrol to the Namo-
jcomsuter orerating sustem

0199

019
0190
GLa0
hinl
Uinz
01A3
1A%
0iAé
01LA7
01A8
O1AA

DB CODE

D311
Cooal
BELZ

ED4D

193
194
195
196
197
198
199
200
201
202
203

4

NANC ROUTINES
i GTMT BOURCE STETEMENT

¥HEADING
UCTNF

LOOF&

H
g
¥

ouT
CALL.
LD

IN

relesse. 2 2

UCTINF
(1IHY v 4
WATT
ColdH

iy (0

G8H

HL.r 0005H
DEy OFFFFH
DE

(T3]

E
NZyLOOFS

0

AGM .8

jLateoh data from lodgic switches
ihelsgs for aswhile

s8et ue O redgister with ineud
jdevice code

iIneut dats from latch into B
yredgister by ensbling the
shwflfers

iReturn control to the Nano-
fcomputer orerasting swstem

iDelaw loor




UCTNM NAND ROUTINES release.2.2 FAGE 10

e . o e el e oy DDRIVE NANOROUTINES release.2.2 FAGE 11
LoC  OBJ CODE M STMT SOURCE STATEMENT ASM 548 LOC  OEJ CODE M STMT SOURCE STATEMENT ASM 5.8
el HCANH 230 ®HEADING DDRIVE
i . s 2R HeDR L Ent28 $SeL Upl Ll a5 the tevite coog 016 010500 231 DDRIVE LD. ECy 0005H
01AD  ED40 220 PONTR IN By CC) FIreut, Fulse count to o A breskbanes Ravice
221 oo o2 : iredister b 233 ot ket sort (L0
01AF ED41 222 ouT (ol f0utrut courts Lo LEDs 234 S By data)
U1E1  CD9AGL 223 CALL  HAIT iDelay before next 0IEY  3E00 LD ArFSEL iA cortains the displaw rosi-
224 soeount, reading Stdon aaleEihn
01E4  18F7 Egz . JK FONTR iRereat reade/write/wait cucle DIEE 00 NOF SFi1Ter 6o this SroEren will
:;:7 £ pfit imside of next erodream
2:‘8 2 twithout  having to relosd
:‘2'9 ! smost of the butes
= $ ‘ OLEC ED7Y ouT : to bhe
FHOF 4514 by togsling bit DO
ING
auT
DEC
OUT
auT y0utsut data
NOTES: HALT




DISTST
Loc

01C7

01CA
01CE
01CD

01CF
01D0
01D2
01D3
0105

01D7

01D8
01D%

01DC
01DD

01DF

01E0
01E1

01E3
01E4
01E6

01E9
01EA
01EC
01ED

OEJ CODE M STMT

010500

AF
1604
ED79
3c
ED79
3D

ED79
ED41

ac

ac
CDE301

15
20EE

04

04
18E7

DS
16F0
CDFZF9

15
20FA
D1

-C?

252
253
254

259

256
257
258
259
260
261
262
263
264
265
266
267
263
269

T 270

271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299

NANO ROUTINES
SOURCE STATEMENT
*HEADING DISTST
DISTST LD ECs0005H
DATALF  XOR A
LD Dy 0AH
OUTFUT  OUT (C)eA
INC A
out (Crsh
DEC A
ouT (C)vh
ouT (C)sE
H
INC A
INC A
CALL DELAY
DEC D
JR 2y OUTFUT
INC Ei
INC E
JR DATALF
H
DELAY  FUSH DE
LD Dy OFOH
DREGL  CALL EAUD
DEC D
JR NZ » DREGL.
FOF DE
RET
H
H
H

release.2. ¢

FAGE 12
ASH 5.8

GE contains dats to be

folsrlaved U conteins outrot
jdevice code

A cortains the rosition to be
riiiselaved

0 ods the disrlaw rosition
jcounter

sOutput dissles address to
FHCOF4514 be toddling bit DO

FOuteut. deta

sIncrement rosition rointer Lo
rseoint to next disrlss rosition

aw s constant
L0
Lon counter

2R G0 Gl
for & short
lecrement sosi
$IT D odis not zeror then so back
jto outrul bute Lo nesxt diselaw
frosition
sTF all o
fneen Ltest
sdsta

T (. & have
ecy uedate the outeol

iStart adgsin with new dats byte

FBave DE
FTiming bule
FEAUD is & routine in the
sorerating sestem that o
aactly one ssmeling r
angth of the s

L89G

Fsam=ling Ferliods

b4

fRestore DE

KETST
L.OC

DLFE
01FC
01FE
D1FF
0202
020%
0208
20
020K

0210

0B CODE

CRYDFS
2BFE

CDDEF8

38F6

3ZE20F

CD7CF A
CDOSFY
CD?DF?
28F8

18E1

300
301
302
303
304
305
306
307
308

309

s s er

NANOROUTINES release.2.2
M STMT SOURCE STATEMENT

XHEADTNG KETST
KETST  CALL CHECKE

JR ZyKETST
GETNDO  CALL KESCAN

JR CoKETST

LD (DATAL) v

EX AF s AF !

LD Ay OFCH

EX AF y AF !

LD DE » ADDH

LD HL.» ADD7 -1

CALL. CONVDT
DSFLAY  CALL [

CALL

JR

R GETNO

FAGE 13
ASM 5.8

iCheck for rressed hew

iZ-flag = 1 imrlies that no kew
jis rressed

3Z-flag = 0 imelies that ore or
imore kews are rressed. See if
fJust oney and which one.
C-flag = 1 imerlies that more
thar one kew was rressed
$C-Flag = 0 imrlies thet one
they was rressed and its number
Fis in redister A. Disrlaw hex
ikew mumber in dets disrlsy
prositions

1Get ue for call to CONVDI
idust disrlaw dats digits

e late key no for disslaw
Riselay the key number
iCheck. for rressed kew

tHeer disrlaving if no kew
peressed

et kew romber if kew is
frressed




OUTSIM
LOC  OBJ CODE M STMT
329
0212  3EOF 330
0214 D30A 331
0216  3E43 332
333
0218 D308 334
021A 76 335
336
337
338

NOTES

NAND  ROUTTINES

SOURCE. STATEMENT

XHEADING

QUTSIM LD
ouT
LD
ouT
HALT

B

H

i

OUTEIM
Ay (OFH
(OAHY A
Ay 43H

(0BH) - A

relesse.d 2

FAGE 14
ABM 5.8

pRErogrean Lhe FILO #2 to Mode 0

FOLLELL L ot
flines

t3kH to PCO-7

INITO

LocC

021E
0£1D
0220
022

0228
02264
0228
022D

022E

OE.J CODE M STMT

339
340
341
3EC3 342
323800 343
FDZ216E0Z 344
FD223900 345
ED46 346
08 347
3E40 348
ug 349
£3C302 350
352
363

NANQ . ROUTINES

SOURCE STATEMENT

¥HEADING

INITO © LD

- s s

release.2.2

INITO

Ay 0C3H
(G038H) »A
IY»SERV
(D03%HI» LY
0

AFyAF!
Ar40H

AF yAF'
MAIN

FAGE 15
ASM 5.8

ifirst bute is Jume
iLoad into RST location
jaddress of service
iroutine #1

iInterrurt Mode 0

iset format for blanks
ifor CONVDI

fdume to routine MAIN




INITL
LOC

0231
0233
0236
023A
023E
0240
0241
0243
0244

OB CODE M STMT

3EC3
323800
FD216E02
FD223900
EDGé

08

3E40

08
C3c302

354
355

356
357
358
359
360
361
362
363
364
365
366

NANO L ROUTT
SOURCE STATEMENT

XHEADING
INET1

o oar e

INITL

Ay DC3H
(0038H) A
LYy SERVL
C0039H) v IY
1

AFyAF!
Ar40H
AF y AF !
MAIN

relesse.2. 2

Fodums o poutine MATN

INITZ
Loc

0247
0249
024C
024D
024F

0253

OBJ CODE M STMT SOURCE STATEMENT

EDSE
21000F
7C

ED47
FD216E02
FD2Z000F
FD2IF502
FD22020F
FD216E03
FD2Z040F

C3C302

367
348
369
370
371
arz
373
374
375
376
377
378
379
380
381
382
383
384

NAND.ROUTINES release.Z.?
KHEADING INIT2
INITZ  IM 2
LD HLy TABLE
LD Artl
LD Ira
LD IYy Vi
LD CTABLED » XY
LD IYySERVE
LD (TABLE+2) s TY
L.D LY ySERVE
LD (TAELE+4) » TY
EX AF » AF
LD Ay 40H
EX AF yAF!
JF MAIN
14
¥
¥

FAGE  17-
ASM 5.8

ilmterrust mode 2
iaddress of vector tsble
ihigh bute of asddress
jset Interruet redister
pfirst ce routine
sset in vector table
jaecond service roUtine
faet in vector tsble
ithird service routine
iset in vector table
iset format for CONVDI

sdume to routine MAIN



SERV1
LoC

026E
026F
0270
0271
0272
0274
0276
0278
0274
027¢
027D
0281
0285
0289
028C
028E
0291
0293
0295
0297
0298
0299
029D
0240
0243
0246
0249
024C
024E
02E1
02E3
02E6
02E8
02BA
02EC
026D
02EE
02EF
02C0
o2ct

OEwJ CODE M STMT

385
S 386
DS 387
ES 388
FS 389
DDES 390
FDES 391
DDZ23 392
DDZ3 393
DD23 394
00 399

DD3600FF 396
DD34010A 397
DD360202 398

21ES0F 399
EDS7 400
EA9G02 401
3600 402
1802 403
3610 404
2B 405
34 406
ED73E20F 407
21B90F 408
11ES0F 409
CD7CFA 410
CDO9F9 411
DD3S00 412
20F8 413
DD3T02 414
20F3 415
DD3501 416
20CD 817
FDE1 418
DDE1 419
Fl 420
E1l 421
D1 A2Z
C1 423
FE 424
ED4D 425

426

427

428

NANOLROUTINES - relesse.2.2
SOURCE STATEMENT
XHEADING SERVL
SERV1 FLSH EBC
FUSH DE
* FUSH HL.
FUSH AF
FUSH IX
FUSH Iy
Ds1 INC IX
INC IX
INC IX
NOF
LD CIX+00H) # 0FFH
LD (IX+01H) s DOAH
CLOOF1 LD CIX+02H) » 0EH
1.0 HL y ADDH
LD Ayl
JF FEyHIGHL
LOW1L LD (HL)Y » 00H
JR NEXTL
HIGH1 LD (HL¥+10H
NEXT1 DEC HL
INC (HL)
LD (DATAL D » 5P
LD HLy LEDL
1D DE y ADDH
CALL CONVDT
DLOOFL  CALL PDISFL
DEC CIX+00)
JR NZyDLOOF
DEC (IX+02)
JR NZyDLOOFL
DEC {(IX+01)
JR NZyCLOOFL
FOF Iy
FOF IX
FOF AF
FOF. HL.
FOF DE
FOF EC
EX
RETI
H
B
E

FAGE 18
ASM 5.8

i8ave CFU redisters

jurdate dete steck rointer

irno oreration

jaet DLOOFL time
t CLOOFL ti
L DLODFL
peoint to d
sfind value c

2

fier

fvalue = 0

fvelue = 1
fmove buffer sointer
i Ab

iset for CONUD
jset for CONVDY

SLimer for disslaw

ftimer for dis
fhimer for service rowbine

sters

srestore

senable interrusts
rreturn from inmterruet

MAIN

Lac

0203 FE

62C4  DDZ1oo0oC

6208  DDIGOOFF

02CC  Z1ESOF

0ZCF  EDI7

02D1  EADBOZ

0204 3600

0206 1802

02D8 3610

02DA 2B

0zDE 35

02DC  ED73EZ0F

02E0  Z1E9OF

02E3  11ES0F

02E6 00

02E7  COD7CFA

UZEA  CDO9F?

0ZED  DD33E00

02F0  ~ 20F8

02rF2  C3C302
NOTES

OBJ CODE M STMT SOURCE STATEMENT

429
430
431
432
433
434
435
436
437
438
439
441)
441
442
443
444
445
444
447
448
449
450
451

452

NANOQLROUTINES relesse.2.2

¥HEADING
MAIN

LOW

HIGH
NEXT

DISAE

DLOOF

EL
LD
LD
LD
LD
JF
LD
JR
LD
DEC
DEC
LD
LD
LD
NOF
CalL
CALL
DEC
uR
JF

MAIN

IXyDSTACK
(IX+00H) » OFFH
HL.» ADDH

AYI

FEsHIGH
(HL) » 00H

NEXT

(HLY »10H

HL.

(HL)
(DATAL) » BF

HL » LEDL.
DE » ADDH

CONVDI
DISFL
(IX+00H)
NZyDLOOF
MATN

FAGE 19
ASM 0.8

ienable interrurts
ibottom of dats stack
ttimer for disslag
iset rointer to buffer
pfind value of IFF2

tvalue = 0

fvalue = 1

imove buffer rointer
pdecrement, COUNT
feore 5F to buffer
foet ue for CONVDI
iset up for CONVDI
ino oreration

Ftimer for diselay

Fuume back Lo bedinning




SERVZ NANOLROUTINES  release.2.2 PAGE 20 INITIN NANG,ROUTINES relesse.?.? FAGE 21
LOC  OBJ CODE M STHT SOURCE STATEMENT ASM 5.8 LOC  OBJ CODE M STHT SOURCE STATEMENT ASM 5.8

453 *HEADING SERVZ 458 WHEADING INITIN
02F%5 76 454 SERVZ  HALT FHalt the microcomeuter 02Fé6  3BECS 59 INITIN LD Ay 0C3H ifirst bwte is Jume
455 LD (00&6&H) ¢ A ~maskable interrust
1D LY » SERVN s of service for
LD (O067H)Y » 1Y atle interrust

02F8

FIICT

454
457

Wi e tr

IM B yInterrust mode L
] Ay UC3H ifirst bute is dume
L

LD
LD
EX
LD

fandress of service
froutine $#1

seet, Tformat for blanks
FTor CONVDI

L
EX
Ca30z F Fudume to routine MAIN
H
H




SERUN
Lac

0319
031A
031E
031C
031D
031F
0321
0323
0325
0327
0328
032¢C
0330
0334
0337
0339
033C
0393E
0340
0342
0346
0349
034C
034F
0352
0355
0357
0354
035¢C
035F
0361
0363
0365
0366
0367
0368
0349

NANO.ROUTINES release.2.?

0BJ CODE M STMT SOURCE STATEMENT

475  ®HEADING SERUN
cs 476 SERUN  FUSH EC
D5 477 FUSH DE
ES 478 FUSH HL.
FS 479 FUSH AF
DDES 480 FUSH IX
FDES 481 FUSH Y
DD23 482 DSN INC IX
pD23 483 INC IX
DD23 484 INC IxX
00 485 NOF
DD3600FF 486 LD (IX+00H) » OFFH
DD36OL0A 487 LD (IX+01H) » 00AH
DD360202 488 CLDOFN LD {IX+02H) s 02H
21ES0F 489 I.D HL » ADDH
EDS7 490 LD Arl
EA4003 491 JE FEyHIGHN
3600 492 LLOWN LD (HLY » D0H
g0z 493 JR NEXTN
3610 494 HIGHN LD (HL » 10H
ED73EZ0F 495 NEXTN LD (DATAL) »SF
21E90F 496 LD HL.» LEDL.
11ES0F 497 LD DE » ADDH
CD7CFA 498 CALL CONVDI
CDOSFY 499  DLOOFN  CALL DBISFL.
DD3G00 500 DEC (IX+00)
20F8 501 JR NZ » DLOOFN
DD3E02 502 DEC (IX+02)
20F3 503 JR NZyDLOOFN
DD3501 504 DEC (IX+01)
200F 508 JR NZy CLOOFN
FDEL 506 FOF ¥
DDEL 507 FOF IX
Fi 508 FOF AF
E1l 509 FOF HL.
D1 510 FOF DE
Ci S11 FOF EC
ED45 512 RETN

513

514 %

515 &

516 %

FAGE 22
AGM 5.8

rasve CPU redisters

fuedate detas stack sointer

ing oseration
H DLOOFN time

CLOGEN L ime
4, DLOOFN time
reoint to o« ]
ifing value of 1

fvslue = {0

Fualue = 1

jeelt for CONVDI
faet for CONVDI

ftimer for d

stimer for

ftimer for service rowtine

srestore CPU redisters

freturn from non-masksile
Fircherruet

SERV3
1.0C

036E
036C
036D
(136E
036F
0371
0373
0375
0377
0379
0374
037E
0382
0386
0389
038E
038E
0390
0392
0394
0395
0396
0397
039k
039E
03A1
03A4
03A7
03AA
03AC
03AF
03E1
0364
03E6
03E8
0360
03EE
03EC
03ED
03BE
03EF

NANO, ROUTINES  relesse.d.d

0EJ CODE M STMT SOURCE STATEMENT

G517 xHEADING
S 518  SERV3 2

D&3

DD3&DOFF
DD36010A
DD3460202
21ES0F
EDS7
EAP203
3600
1802
3610

2k

34

34 5
ED73E20F G540
21BQ0F G4l
11ESOF 542
CD7CFA 543 )
CDOFY 544 DLODF3  CALL
DDAG00 45 b
20F8 G546
DLIT02 547
20F3 548
DD3501 549
20CC 550
FDE1 51

CLOOF3 LD
LD
D

LOW3S

HIGHS
NEXTS

e I

o
i

s
)

e
]

]

SERVA
&

taave CRU re

IX rupdate data steck sointer

CIX+00H) » OFFH
CIR+UAHY » D0AKH
(IX+0ZHY v 02H
Hl.» GD0H

ArL

HIGH3

CONVDI
DISFL
(IX+002

ftimer for dise
NZ» DL
(IX+0
NZ»DLOOF3
(IX+0L0

NZy CLOOFS
IY frestore CPU redisters

For o

Ploimer

yhimer for service roobine




INITOC el SERVOC NANOLROUTINES relesse 2.2 FAGE 25
Lo LOC  OBJ CODE M STMT SOURCE STATEMENT ASM 5.8
KHEADING INTTaC 584 *HEADING SERVOC
INITOC IM Z 03E8  E! 585 BERVOL  FUSH Hi. isave CFU redister status
1.D ML« TABLE i @ 03E7 F3H 586 FUSH AF
1.6 Fre Fhash 03EA 3AE40F 587 LD Ay (ADDL) imove buffer value to A
03ED D308 588 ouT COBH) »A routeut buffer/ value
O outeul service routine 03EF  Fl 589 FOF AF irestore CPU redgister status
1 Lable 03F0 EL 590 FOF HL.
4 vector 03F1 FE g91 ET senmable interrusts
03F2 ED4D 592 RETI treturn from interruoet
Fael Format for CONVDL §593 %
03024 Fie M He4 4
0308 i e AF 598 3
0307 ArOFH F8et FIU mode
030k LOAH ) s A
030nn feB7H nable FIO interrusts
[telhia COAHY e A
i LD A OFFH Flnitialize CRDY sisgnal.
THROW — OUT CO8HY 7R
JF MATN fdume o routine MAIN

we N ey

NOTES:




INITID NANDSROUTINES release.2.2 FAGE 26 SERVIC NAND ROUTINES  relesse.2.2

LOC OB CODE M STMT SOURCE STATEMENT ASM 5.8 L.OC  OBEJ CODE M STMT SOURCE STATEMENT
596  XHEADING INITID 617 " 2 1 54
03F4  EDSE 597  INITID IM 2 iInterrust mode 2 o412 C5 618 = FLISH 0 > B
03F6  21000F 598 LD HL.» TAELE jaddress of vector tasble 041A  0EOB 619 LD Cy08H O ointerrust
03F9  7C 599 LD ArH ihigh bute of address 041C  C33104 JF SERVT
03FA ED47 600 LD IsA iset interrurt redister i
03FC  FD211F04 401 LD IYy SERVID finFut, service routine i
0400  FDZZ080F 402 LD (TABLE+08H) »IY fset in vector table §
0404  3E08 603 LD Ay 08H fl.oad interrust vector
0406 604 ouT CORHD) v A
0408 © 605 EX AF v AF! et format for CONVDI
0409 406 LD Ar40H
040E: 607 EX AF » AF !
0400 608 LD As4FH Fhet. FIO mode
040E  DS0E 609 auT (OEH) vyA NOTES:
0410 3E87 610 LD AyB7H senable FIO interruet
0412  D30E 611 ouT COEH) vA
0414 DEOS 612 IN Ay (O9H) T e b et b A I
0416  C3C302 613 JF MATN
614 3
BLE 3R s
H16 %




SERVID NANC
LOC  OBJ CODE M STMT SOURCE STATEM

SERVIE
LOC  OBJ CODE M STHMT 50

NANDL ROUTINES  release 2.2 FAGE 29
ASM 5.8

624  XHEADING

041F CS 25 CGERVID  PUSH i 4 (s 8 FLIGH
06420 0E0% bib LD CrO9H DR qeé 0EOC 633 L0y FFORT B odnterruwst
0422  C33104 627 JF GERVI : 0458 033104 634 JF

628§ H3F

629 3 636 %

430 3 G377




! i ROUTINES  relesse.d, 2 P
R, IS rateenasel R o SIC. OB CODE M STHT SOURCE STATEMENT oo
OB CODE M STMT SOURCE STATEMENT AGM 5.8
645 XHEADING BERVIT
¥ 0431 00 646 SERVI  NOF PEravic
; e el o e 0432 DS 647 FLISH DE
&40 LD €1 ODH SPORT Foirterruet 0433 ER %40 EUSH i
a4 JF HERVL 0434 F5 649 FUSH — AF
642 - § 0435  DDES 450 FUSH  IX
643 3 0437  FDES 451 FUSH  IY
o8 4 ‘ 0439 FDZAE40F 652 LD TY» CADDL) jsave state of (ADDL)
043D  FDES 653 FUSH IY
043F  ED78 454 IN Ay (C)
0441 32E40F 655 LD CARDL) v & i AR
0444  DD23 &56  DSG ING X it s
0446  DD23 457 ING IX
‘ 0448  DDZ3 458 ING I%
NOTES: 0444 00 &5 ENAEG  NOF
044E  DD3GOOFF 660 LD CIX4D0HY » OFFH
044F  DD36010A 661 LD CIX+01H) » DDAH
0453  DD360202 662 CLOOFG LD (IX+0ZHY 9 02H
‘ 0457  21ESO0F 663 LD HL.y ADDH "
0454  EDS7 664 () AT prind value of
045C  EAG304 665 JF 7y HIGHE
045F 3600 bbb LOWG ) (r Svaive = 0
..................................................................................................................................................... 04461 1802 H&6T JR NEXTG
0463 3610 668 HIGHG LD (HLY
0465  ED73E20F 665 NEXTG LD (DATAL
..................................................................................................................................................... 0469 Z1E90F &70 () HL e LEDL
0460  11ES0F 671 LD DE yADDH
046F  CD7CFA 672 CALL CONVET
0472 CDO9FQ 473 DLOOFG  CALL
0475 DD3%S00 674 DEC PLimer for
0478  20F8 675 JR
0474 DRIS0ZE &7 DEC stamer for dis
047D 20F3 677 JR
047F DB350L A7S DEC (X011 - sthamer for serviocs roobine
0482 20CF &67% JF NZ» CLOOFG
0484 FDEL 480 FOF Iy yrestore contents of ADDL
0486  FD2ZE40F 681 (ADDL) # IY
0484 FDEL 682 Iy irestore DRU redisters
048C  DDEL 683 IX
048E  F1 664 aF
048F Ei 685 H..
0490 D1 484 DE
0491 ©1 687 BC
0492  FE 468
0493  ED4D 4B

o
o
Py
- e




INITFE
LOC  OBJ CODE

0495
0497
0494
47k
045D
04a1
04AS
04a9
04aD
(4mF

FD211904
FDZ2BAOF

M STMT SOURCE

693
494
469G
696
&97
478
699
700
01
702
703

NANCOWROUTINES relesse.2.2

XHEADING
INITFE

STATEMENT

I
LD
1.0
LD
[Ny}
LD
LD
LD
LD
ouT
1.0
auT
EX
LD
EX
LD
OuT
LD
Ouv

INITFE

"

A

HLy TAELE

vH

Ivir

[

1

4]

Ve
+06H) » TY
Vi
+0AH) » T

» U6H
oAk v A

» O
HY o

AF » AF
Ar40H
AF y AF
AvBFH
COAH) v &
ArOLFH
COEH) vA

FAGE 32
ABM 5.8

$2B0 it
faddress of
ihigh bwte of

s oEort O

For

¢
L IO mode 3
rt D

rruEt mode

table

terrust vector

CONUDT

Uk

404

{143
0405

set,
rael interrust
frort

net format for CONVRI

or for

et mode 3 for eort D

nut COEHY v A
LD A OFH
COBHY 7A

CWORD LD

smonitor FEOyPEL

QuT COEH) vy

713 LD Ay FFH 1 mask bwte Fort D recuirved (140 M3} Ce %M pinitialize lame monitors

ito follow set PIO mode 3
renable FIO interruets
irort C

frort D

finitislize CRDY

714 ouT CORHY 5 A
715 LD ArB7H
716 ouT (BAH) 1A
717 ouT Ik

. I Ay COBH
0401 C3C302 721 JF MaIN

722 3
723 %
t i

findtislize DREDY
puume bo routine MAIN

LD A 00H o off chn; tion
our (Creh
JF MAIN

s s ter




SERUM

LoC

0505
0506
0507
0508
0509
050k
050D
0511
0513
0515
0517
0519
051C
051D
051E
051F
0520
0522
0524
0526
0528
0529
052D
0531
0535
0538
0534
053D
0S3F
0541
0543
0547
0544
054D
0550
0553
0556
0558
0558
035D
0560
0562
1554
1568
1564
J56C
156D
JF6E
IS6F
0570
0571

OEJ CODE M STMT

Ccs
DS
ES
FS
DDES
FDES
FD2AE40F
FDES
0E09
ED78
E&0F

00
DD3600FF
DD3601.0A
DD360202
21ES0F
EDS7
EA4105
3600
1802
3610
ED73E20F
21E90F
11E50F
CD7CFA
CDOSF9
DDAS00
20F8
DD3S02
20F3
DDAS01
20CF
FDE1
Fb22e40F
FDE1
DDE1

F1

E1

D1

c1

FE .
EDA4D

752
753
754
755
756
757
758
759
760
761
762
763
764

785
786
787
788
789
790
791
792
793
794
795
794
797
798
799
800

801

802
803
804
8035
806

NANO.ROUTINES releasse.?.2
SOURCE STATEMENT
*HEADING SERUM
SERUM  PUSH  EC
FUSH  DE
FUSH ML
PUSH  AF
FUSH  IX
PUSH 1Y
LD IYy (ADDL)
FUSH  IY
LD CrO9H
IN Ar (0
AND 0FH
LD (ADDL) »A
KLA
RLA
RLA
RLA
ouT (©)2A
DSM ING IX
ING IX
INC IX
NOF
LD CIX+00H) » OFFH
LD CIX+01H) » 00AH
CLOOFM LD (IX+02H) » 07H
LD HLy ADDH
LD AT
JF FEyHIGHM
LOWM LD (HL) r00H
JR NEXTH
HIGHM LD (HL) r 1OH
NEXTH LD (DATAL) s §F
LD HLyLEDL.
LD DE » ADDH
CALL  CONVDI
DLOOFM CALL . DISFL
DEC (IX+00)
JR NZ » DLOOFM
DEC (IX+02)
JR NZ y DLOOFM
DEC (IX+01)
JR NZ» CLOOFM
FOF IY
LD (ADDL) s IY
FOF IY
FOF IX
FOF AF
POF HL
FOF DE
FOF EC
ET
RETI
;
;
;

FAGE 34
ABM 5.8

raave CFU registers

isave state of (ADDL)

Fimest, Prom FIO Fort ©

jclear histh order nibble

fouteat Lo ls E
jurdate data steck rointer

ino oreration

inner DLOOEM time
1. CLOOFM time

set outer DLOOFM time
froint to dissrlaw boffer
yfind value of XFFZ

for CONVDI

1 for CONVDI

phimer for diselaw

Ptimer for diselauy

itimer for service routine
irestore contents of ADDL

irestore CPU redisters

renabhle interrusts
sreturn from interrust

INITFF NANOLROUTINES relesse.2.2
LOG ORJ CODE M STHMT SOURCE STATEMENT
807  *HEA G INITFF
808 INITF I 2 $780 mode 2 interrurts
804 LD HL.» TAELE jaddress of vector table
@i LD thigh bute of address
811 Lo jset interrust vector
812 LD iservice for rort ©
813 LD seet in table
814 1.0 frort D
815 Lo rset in table
8lé LD HE interrusrt vector for C
817 ouT (0AH) »&4
ai8 LD Ar 08H jset interruet vector for D
819 ouT (OEH) »A
o 820 EX AF » AF! iset format for CONVDI
94 3E4 821 1D Ar40H
0556 08 BE2 EX AF s AF!
0597  3E4F 823 LD Ay 4FH smode 1 for C and D
0599 D30A 824 ouT (0AH) vA
059E DI0E 825 ouT (OEH) »&
059D 3E87 826 1.0 ArB7H jenable C and D
059F  D30A 827 ouT (0AH) »A
0EAL D30E 828 ouT (OBH) vA
05A3  DEOB 829 IN Ay (08H) jimitialize CRDY
05A5  DEDY 830 IN Ay COPHY yand DRDY
05A7  C3C302 831 JF MAIN
832 3
833 i}
B34 3
NOTES




INITDC NANOJROUTINES release.2.2 FAGE 36

LOC  OBJ CODE M S5TMT SOURCE STATEMENT ASM 5.8

835 xHEADING INITDC
05AA  EDSE 836 INITDC IM 2 #2800 interrust mode 2
054C  21000F 837 LD HL.» TAELE jaddress of vector table ‘
0SAF 7C 838 LD ArH shigh bute of sddress i
0SE0  ED47 839 L.D Istr jset interrust vector |
05E2  FD212504 840 LD IY»SERVIE ervice routine rort E dneot |
05E6  FDZZ0EQF 841 LD {TABLE+OEH) » IY el in table \j
05BA  FDZ1ZED4 842 LD IYy SERVIF # vice routire sort Foineod oAbl I
O0SEE  FD22100F 843 L.D (TABLE+L1O0H) s XY H in table |
05C2  3E0E 844 LD Ay OEH tload interrusrt vector E | b wedrter
05C4  D30E 845 ouT COEH) »A
05Cé6  3E10 846 LD Ay LOH ilosd interrust vector F
05C8  D30F 847 ouT (OFH) v A
0ScA 08 848 EX AF s AF! iset format for CONUDI L me |
05CE  3E40 849 LD Ar40H ¢ bime |
05CD 08 850 EX AF yAF £ me |
05CE 3E4F 851 LD Ar4FH jset PIO mode 1 |
05D0  D30E 852 ouT COEH) »A irort E |
05D2  D30F 833 ouT (OFH) A srort F |
05D4  3E87 854 LD AyB7H renable FIO |
05D6  D30E 855 ouT (OEH) & prort E ‘
05D8  D30F 854 ouT (OFH) vA peort F |
0SDA  DEOC 857 IN Ay (OCH) jimitialize ERDY
0SDC  DEOD 858 IN Ay (0DH) tinitislize FRDY
03DE  C37305 859 JF INITFF

8460 i

861 %

862 3 |

stimer for o ‘
{ Ftamer for o
NOTES | (e for service routine
COBHI A

IY




CHFTST

Loc

0647
0649
064E
064D
0650
0653
0655
0657
0658
065A

065C
065F

0663
0666
0669

066A
066D

0671
0674

0677
067A
067D

067E
0480
0682
0683

0686

0688
068E
048E

068F
0690
0691
0692
0693
0694

0695
0496

0698

OB CODE M STMT

3E03
D30A
D30E
2A0300
0I0AFF
ED41
ED&Y
oc
ED41
ED61

31A00F
DD210008

010000
CcD880é
00

31A00F
DD21000C

010000
CD880é

210008
i1006C
1A

EDAL
2037
13
EA7D06

1833

110000
.2A0300
78

AS
&F
78
A4
&7
7C

BS
201E

7E

913
o
215
916
vi7
918
?19
920
921
922
923
924
P25
926
927
928
929
930
931
932
933
934
933
936
937
938
939
940
941
942
943
944
945
946
947
948
249
950
951
952
953
234
955
956
957
958
959
260
961
962
963
964
965
966
967
968
969
970

NA

XHEADING
CHFTST

T owr s e

‘ENDREF
H

UNKN

5

’
COMFAR

NEXTE:

GOOD

STORE
NTEST

N+ R

LD
LD

LD
CALL
NOF

LD
LD

LD
CALL
LD
LD
LD
CFI
JR
INC
JF
JR
LD

LD
LD

~ AND

MASK

+
TEST

LD
LD
AND
LD

OR
JR

LD

OUTTINES
SOURCE STATEMENT

el e

CHPTST

Ay 03H
(0AH) # A
COEHY v &
HLy (MAGHW)
By OFF0AH
)k

(C) ol

C

(C) vk

({9 T,

SF CHFETK
IXyREFIC

ECy0000H
STORE

SFy CHFSTK

IXpUNKIC

ECy0000H
STORE

HLyREFIC
DE » UNKIC

A (DE)

NZyEAD
DE
FEyNEXTE

START

DEy0000H
HL » (MAGKW)
Ak

L
LyA
ArD
H
HeA

“AsH

L
NZyNXTWD

ArE

Plrmaitaelize I register in FID

et 170 bits for sort

» stack roilnter
reference I

Initisliz
slnitial
ymar rolnter

flnitialize counter worid
jGenerate the reference Lanle

ok Fodinher
s Lnknown I0 mas

sInitislize
flnitisl
pEoLnter
ilrntialize counter word
sGenerate the unknown IC's
routrut table

e Ffor comesre wsing the

i instruction

$HL. roints to ref tabley DE

iepints to wnk IC table

sLoad unkrnown osteut buste anto

el ator

meare with (HL)

VIF not =y we have s bad 10
=y et ur to test mext bute

JIF F/V flag = 1 do test

fnext bute

FIF PV flag = 0 BC is zero and

jwe have tested all the butes

jImitislize test word

jload HL with mask word
iFerform 1é-bit AND on mask and
test words

jCheck if result of lé-bit
FAND = 0

$TF mot 0y o to next test bute ]

FIF = 0y it 1s a valid test word
FOuteut 1t to IC

|
CHFTET NAND, ROUTINES
L.OC OBJ CODE M STMT SOURCE STATEMENT
0699 D308 971 oauT (OBH) »A
069 74 972 iD ArlD
069C D309 ?73 ouT (0FH) »A
049  2A0300 P74 LD HL » (MASKW)
06A1 DEOS P75 IN A (08H)
0643  AS 974 AND L
06t DD7Z700 Sz LD (IX)vA
UHAT no23 978 ING IX
0642 DEOY 979 IN Ay (O9H)
DOHAE A4 {e0 AND H
D&6AC DOZ700 P61 LD (IX) v
06AF DDZ23 Y INC IX
06EL 03 983 INC EC
04EZ 03 784 INC EC
985 3
0623 13 9846 NXTWD  INC DE
06E4 78 a7 LD ArD
06ES B3 788 OR ()
DékEs 2003 89 JR NZyNTEST
1 P90
nékg  C9 291 RET
P92
06E2 1800 993 EAD JR START
994 3
DoEE 1840 P95 BTART JR " UNKN
| b
J 997 3
P98
‘ P99 3
|
|
|
|
|
| NOTES:

release.2.2

FAGE 39
ASM 5.8

iGet mask word for IC
yIreut LO bute from IC
iMask it

iStore 1t

Ueidate IX

FIreut HI bute from IC
iMask it

iStore it

fUrdate IX

iAdd two to counter

iGet next test word i

inext test word

1P DE is zero full outrut tabl
tis denerated |
iad IC, start over

ﬂ
31 DE is not zeror do back for
\

fJdume to test rnoutine for
suniknown IC




INITCL
Loc

06ED
D6EF
062
0603
0605
0609
06CD
046CF
04b1
0602
046D4
0605
0607
0409
04DE
06DD

0EJ CODE

EDSE
21000F
7C

ED47
FD21&E0Z
FDZ21a0F
3E18
D310

08

3E40

08

BECT
D311
3E0S
D311
C3C302

1000
1001
1002
1003
lo04
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019

NANDROUTINES
M BTMT SOURCE STATEMENT

XHEADING
INITCL

IM
LD

INITCL

HL.» TAELE.
ArH

IshA
x

1y 18+
CLOH) %
AF yAF!
A 40H
AF AR
Ay OC7H
(11H) v
Ay DGH
(L1HY vA
MAIN

relesse.2.d

FAGE 40
ABM 5.8

+ZB0 Interrust Mode 2
jaddress of vector table
yhigh bute of address
rset interrurt redister
jservice routine address
yeet in table

tload irterrust vector
Lo CTC CHANNEL 0

et format for CONVDI

jsel chanmel control word
iset time constant

fredister
puume Lo routine MAIN

SERCT1 NANOROUTINES releasse.d.2 FAGE 41
LOC  OBJ CODE M STMY SOURCE STATEMENT AGM 5.8
1020 *HEADING BERCTL
| D4ED Cc5 1021 SERCTL  FUSH EC save status of BO
04E1 DELL 1022 LD CrliH FORT 11H of CTC
06E3 (33104 1023 JF BERVT
10249 3
1025 %
1026 &

y



[ SERCT2

SERCYTZ NANOROUTINES relesse.Z.2 PAGE. 42 . NﬂNOtRQUTINES release.Z.2 FAGE 43

LOC  OEJ CODE M STMT SOURCE STATEMENT ASM 5,6 LOC  OBw CODE M STMT SOURCE STATEMENT ASM 5.8
1027  ®HEADING SERCTZ 0767, F1 Lo85 FOF AF

06E6  C5 1028 SERCTZ FUSH  EC isave CPU registers ‘ 0768  E1 1086 FOF HL

06E7 D5 1029 FUSH DE 0769 D1 1087 FOF DE

04E8  ES 1030 FUSH  HL \ 0764 C1 1088 FOF EC

06E9  F5 1031 FUSH AF | 0768 FE 1089 EL fenable irterrust Flie-flos

- - - 076C  ED4D 1090 RETI yreturn from interrusts

06EA DDES 1032 FUSH IX * t y =

04EC  FDES 1033 FUSH  IY T 4

04EE  FD2AE40F 1034 LD IY ¥ CADDL) isave state of (ADDL) 1094

04F2  FDES 1035 FUSH  TY 1093 3

06F4 0ELé 1034 LD CrléH sireud, from FID rort F

06F6  ED40 1037 IN By (C)

04F8 AF 1038 XOR A iclear A |

06F9 90 1039 SUE E ifind rumber of seconds f

04FA 32E40F 1040 LD (ADDLLY v &4 yload ADDL with PIO dats |

06FD DpD23 1041 DST INC IX yurdete data stack roirter. i

06FF  DD23 1042 INC X $ NOTES

0701 -DDZ3 1043 INC IX

0703 00 1044 NOF ino oreration

0704 DD34BOFF 1045 LD (IX+00H) yOFFH sset DLOOFT time

0708 DD36010A 1044 LD (IX+01H) » B0AH taet CLOOPT time

07oc DD3460202 1047 CLOOFT LD {IX+02H) »02H jeet DLOOFT time

0710 21ES0F 1048 Lp - HL.» ADDH Fieoint to diselaw buffer

0713 EDS7 1049 LD Asl sfind value of IFF2

0715 EALCO7 1050 JF FEyHIGHT

0718 3600 1051 LOWT LD (HL)Y v 00H svalue = 0

071A 1802 1052 JR NEXTT

071C 3610 1053 HIGHT LD (HLY » 10H jvalue = 1

071E ED73E20F 1054 NEXTT LD (DATAL) »5F reory 5F Lo buffer

0722 21E90F 1055 LD Hi- s LEDL. jset, Tor CONVUDI

0725 11ESOF 10546 LD DE > ADDH raet for CONVDI

0728 CD7CFA 1057 CALL CONVDI

072E CDO%F? 1058 DLOOFPT CALL DISFL

072E  DD3300 1059 DEC (IX+00) itimer for diselaw

0731 20F8 1060 JR NZy DILOOFT

0733 DD3G02 1061 DEC (IX+02) ptimer for disslaw

07364 20F3 1062 JR NZyDLOOFT

0738 DD3501 1063 DEC (IX+01) itimer for service roubing

0738 20CF 1064 JR NZy CLOOFT

0730 JE2F 1065 LD As2FH Chamnel 0 comtrol word

073F D314 1064 our (14H) rA

0741 3E96 1067 LD ArP4H Channel 0 time constant

0743 D314 1048 ouT (14H) »A

0745  3E47 1069 LD Ay47H iCharmel 1 cortrol word

0747 D315 1070 ouT (15H) vA

0749  3E40 1071 LD Ar40H jChannel 1 time constant

0748 D315 1072 ouT (15H) »A w

074D  3E47 1073 LD Ar47H sChannel 2 control word

074F D316 1074 ouT (16H) v/

0751 3E00 1075 LD Ay 00H iChanmel 2 time constart

0753 D316 10746 ouT (16H) +A

0755  3EC7 1077 LD A 0C7H iChannel 3 control word

0757 D317 1078 ouT (17H) »A

0759 3E01 1079 LD As01LH iChannel 3 time constant

0758 D317 1080 ouT (17H) A

073D FDE1 1081 FOF Iy irestore conternts of ADDL

075F  FD22E40F 1082 LD (ADDL) vy IY

0763 FDE1 1083 FOF Iy irestore CFU redisters

0765 DDE1 1084 FOF IX




INITC3
LOC

076E
0770
0773
0774
0776
07764
077E
6780
0782
0783
0785
0786
0788
0784
078C
078E

790
0792
0794
0796
0798
0794
079¢C
079E
07A0
0742
0744
07686

OBJ CODE M STMT

1094
EDSE 1095
21000F 1096
7C 1097
ED47 1098

FD21E&D6 1099
FD2ZZ60F 1100

3E26 1101
D314 1102
08 1103
-8E40 1104
08 1105
3E2F 1106
D314 1107
3EYS 1108
D314 i109
3E47 1110
D315 1111
3E40 i1ie
D315 1113
3E47 114
D316 1118
3E00 1116
D316 1117
3ECY 1118
D317 119
3E01 1120
D317 1121
C3c302 1122

1123

1124

1125

NANORODUTINES  release.2.2
SOURCE - STATEMENT
XHEADING INITC3
INITCE IM 2
' LD HL» TAELE
LD fAvH
LD 1A
1D IY+8ERCTZ
LD (TABLE+26H) » TY
LD Ay 26H
ouT (14H) v &
EX AF yAF !
LD Ar40H
EX AF y &F!
LD ArZFH
our (14H) v A
LD ArP6H
ouT (14H) vA
LD Ar47H
ouT (15H) A
LD As40H
ouT (15H) A
LD Ar47H
ouT (16H) v A
LD As00H
out (16H) # A
LD Ay 0C7H
ouT (17H) A
LD AsDIH
ouTt (17H) A
JF MAIN
¥
E
+

FAGE 44
ASH 5.8

3780 Interrust Mode 2
jvector address table
ihigh bwte of sddress
tset. interrurt redister
rservice routine address
iset in table

tload interrust vector
ito CTC Charnel O

iset format for CONVDI

iChannel 0 comtrol word
iChannel 0 time constart
iCharmel 1 comtrol word
tChanmel 1 time constant

tChanrel 2 control word

time cornstant

]

iCharnel :

iChannel 3 control word

iChannel 3 time constant

INITCZ
LOC  OeJ CODE M STMT
1126
07A9  FDZ1E006 1127
07AD  FD221B0F 1128
0781 3EC7 1129
073 D310 1130
0785  3E01 1131
0787 D310 1132
0789 C3EDOS 1133
1134
1135
1134
078C 1137
1138
1139
1140
L 1141

NOTES:

NANO.ROUTINES release.2.2
SOURCE STATEMENT

XHEADING INITC2

INITCZ LD IYySERCT1
LD (TABLE+18H) » IY
LD Ar0C7H
ouT (10H)»A
LD Ay01H
ouT (10H)»A
JP INITCL

H

i

H
DEFS 10H

H

H

¥
ORG OF000H

PAGE 45
ASM 5.8

tservice routine address
iset in table
iCharnel 0 corntrol word

itime constant redister
ifor channel 0




ELKMVE NANOLROUTINES release.Z.Z FAGE 44
LOC  OBJ CODE M STMY SOURCE STATEMENT ASM 9.8
1142 XHEADING ELKMVE
1143 ORIGIN EQU LUO0H
1144  LENGHT EQU G700H
1145 &
1146 &
1147 3
Fooo  FE 1148 BLKMVE  ET
Foo1  218EF0 149 LD
Foo4 F3 DI
FO0S 110001 LD DEyORIGIN
Foog 010007 LD ECy LENGHT
FOOE  EDED LDIR

. R wr W s e

NANOR2
Loc

FOOD

Fo11
Fo14
Foi7
FO1A
FO1E
FOiD
Fo21
F025
Fo27
FO2A
F02D
F030
F033
FO35
F038
FO3A
FO3E
FO3c
ED)
FO3F
Fo41

Fo42
F043
Fo44
F045
Fo4é
F047
F048
Fo049
Fo4A
FO4E
Fo4C
F04D
FO4E
FO4F
FO50
Fos51
FoS2
F053
F054
FO59
F05é
F0S7
FosS8
F059
FoSA
FOSE
FOSC
F05D
FOSE
FOSF

y NANO.ROUTINES release.2.2

OEJ CODE M STMT SOURCE STATEMENT

1160  xHEADING NANORZ
DD21000C 1161 NANORZ LD IXyDSTACK

1162
2142F0 1163 LD HLy STRING
11E80F 1164 MOVE LD DEyL.EDH
010A00 1165 ‘ 1.D ECy 0AH
ES 1166 FUSH HL.
EDED 1167 LDIR
DD34600FF 1168 LD (IX) ¥ OFFH
DD360101 1169 LD (XIX+1H) » 01H
3E00 1170 LD Ay 00H
32EB0F 1171 (LEDH) A
32B90F 1172 ( H41H) » &
CDORFY 1178 DS DISFL
DD3S00 1174 IX)
20F8 1175 NZyDS
DD3501 1176 (IX+1H)
20F3 1177 ¢ NZ v DS
E1 1178 FOF Hl..
23 1179 INC kL.
7E 1180 LD Ay (HLD
FEO1 1181 CF 01H
20D3 1182 JR NZyMOVE

" FF 1183 RST 38H

1184

1185 3

1186 3

1187 %
00 1188 STRING DEFE 000H
00 11689 ] 000H
00 1190 000H
00 1191 0O0H
00 1192 000H
00 1193 DEFE 000H
00 1194 DEFE: 000H
00 1195 DEFE 000H
00 1196 DEFE: 000H
00 1197 DEFE 000H
Eé 1198 DEFE 0EéH 35}
EC 1199 DEFE: 0ECH PG
E& 1200 DEFE OE&H 33}
02 1201 . DEFE B
EE 1202 DEFE iA
1E 1203 DEFE 3T
9E 1204 DEFE SE
‘B 1205 DEFE i85
00 1206 DEFE H
EC 1207 DEFE: PN
EE 1208 DEFE: e
EC 1209 DEFE N
FL. 1210 DEFE 30
00 1211 DEFE:
0A 1212 DEFE iR
3A 1213 DEFE +0
38 1214 DEFE U
1E 1215 DEFE pT
20 1216 DEFE $1
2A 1217 DEFE PN

FAGE 47
ABM 9.8

rselt IX to RAM
scounter location

fand DE to disrlaw buffer
=no of bwtes to move
i8ave character eointer
tMove Tirst 10 bwhes
tFreset counter

ifor disrlsy scanseeed

yMask off LED diselsws

FTimes oo

i s e atielaw
Foeednod
¥ seotiiarlay

iRetrieve charascter rointer value
Cranernt

2 .. character for end code
P01y otherwise move slondg

Feturn control to the
soter orerabing sysbem

fleading blanks



' CROSS REFERENCI NANO ROUTINES rélease.2.? FAGE
NANORZ NANOROUTINES relesse.2.? FAGE 48 SYMBOL VAL M DEFN KEFS
LOC  OFJ CODE M STHT SOURCE STATEMENT ASM 5.8
ADD7 OFEA 56 318
Fo60  9E 1218 09EH iE ADDH  OFES 45 152 160 169 174 317 399 409 4 43 469
Fo4l  Eé 1219 DE6H 5 497 531 542 663 671 777 785 679 88Y 1048
F062 00 1220 000H H 10856
Fhéa. on ied e ADDL  OFE4 44 170 567 652 655 681 759 744 795 B70 899
Fo64  9E 09EH  3E ‘ 900 1034 1040 1082
Foés  1C 01CH il EAD 06ES 993 948
Fobs  9E 09EH H3 | EAUD  F9F2 61 285
Fo67  EE DEEH H EAUDRT OFAE - 53
F048 Eé OEGH 8 ‘ ELKMVE F000 1148
Fo&9 GF 09EH 3 | CHECK 012F 129
Fo6a 00 000H | CHECKE F99D 54 301 321
FOGE DA ODAH ¥4 CHFSTK 0FA(Q 62 927 934
Fo6C 02 002H - CHFTST 0647 914
Foén 0DAH iz CLOOF1 0285 398 417
000H CLOOF3 03682 530 %950
01CH il CLOOFG 0493 662 679
OFCH 0 CLOOFM 0531 776 793
OEEH A ! CLOOFN 0330 488 504
076H iD ¢ CLOOFT 070C 1047 1064
09EH ik 1 CLOOFX 0SFE 878 897
07aH i COMFAR 0677 941
Do+ CONVDI FA7C 510 161 175 319 410 445 498 543 672 786 8%0
Qoo 1057
0o0H CWORD  04F4 741
000H DATAH OFE3 47 158 171
000H DATAL OFEZ2 48 156 172 309 407 441 495 540 469 783 B&7
G00H ! 1054
09CH iC DATALF 01CA 256 281
060H 5T DDRIVE 01Eé 231
OEEH ih { DECODE 0104 87
OFCH 30 DELAY 01E3 283 271
000H 4 DISAE 0ZE6 444 .
00GH ‘ DISFL F90% 52 162 176 320 411 446 499 544 673 7B BYL
010H B 1056 1173 ¥
000H } DISTST 01C7. 253
010H = ‘ DLOOF  02EA 444 448
Fog4 001H ! DLOOF1 0286 411 413 415
FO8s 010H i DLOOF3 03A4 544 546 548
Fo8é 000H DLOOFG 0472 673 675 677
F087 GOOH J DLOOFM 0550 787 789 791
Foss 000H | DLOOFN 034F 499 501 503
o8y 000H strailing blanks | DLOOFT 0772E 1058 1060 1062
Fosa 000H | DLOOFX 061F 891 893 695
FO8E DuoH ‘ DREGL 01Eé 285 294
Fosc (00H | DS FO2D 1173 1175 1177
Fo8D DEFE: Q00H DS1 0276 392
RESTART ps3 0373 524
i DSG 0444 656
3 DSM 0522 770

DSN 0321 482

DSFLAY 0208 320 322

DST 06FD 1041

| DSTACK 0C00 60 431 1161
DX 0SEF 872

ENAEG  044A 459

END 0164 165 144
ENDREF 066% 932




FAGE 50 CROSS REFERENC NANOLROUTINES relesse.l.2 FAGE 51

055 REFERENCE NANGLROUTINES release.2.2
CROSS REFERENCE SYMEOL VAL M DEFN REFS

SYMEOL. VAL M DEFN REFS
NEXTN 0342 495 493
NEXTT 071t 1054 1052
NEXTX 0610 8u% 8683
NEXXT 013k 142 136
NTEST 068E 956 989
NXTLOC 0135 133 139
NXTWD  06E3 986 967

OK 017F 17&5177 1682
ORGIN 0100 ey 2 T
ORIGIN 0100 1143 11951
OUTFUT 01CD 260 274
OUTSIM 0212 330

uUTX 0637 900

ENFIO  03DD 56
ERRLF 015F LéE
ERROR 0144
GETNO  01F3
GooD 01686
HIGH — 02D8
HIGHL 0295
HTEHR 0392
HIGHG 0463
HIGHM 0541
HIGHN 0340
HIGHT 0710

Qiiﬁﬁ FONTR  01AD 220 228
. FSEL 0000 46 2
TNTTAN FULSK 0112 1oy

T 1 2 ) REF 0650 927
INTTCL 04ED 1133 REFIC 0800 u8 928 941

RESTAR FOBE 126% 11489

SERCT1 06E0 1024 1127

SERCT2 06E6 1028 1099

SEROCX 0GEL 864

SERV1 026k 386 344 BE7 372 466 1005
SERVZ  02F% 454 374

SERV3 036k 18 374

SERVI 0431 &44 620 b27 634 641 1023
SERVIC 0419 4618 700 812

INITCZ 0749
INITUS 076E
INITRC 05AA
INITID 03F4
U108
ITFE 0499
INITFM 04D4
INITRF 0573 B0 8G9

EE?%?N g?@é 33; gg; 307 SERVID 041F 625 601 814
LEDH  OFES 49 1164 1171 1172 SERVIE 0425 632 840
LEDL  OFB9 500 159 173 408 - 442 496 S41 6700 T4 SERVIF 042E 639 642
LENGHT 0700 1144 1152 SERVM 0505 753 730
LOOFL 010D 70 73 SERUN = 0319 4746 461
LOOFZ 0104 79 7 SERVOC 03E8 HO5 567 698
LODES  DL0E 93 9é START  06EE 995 P52 993
LOOF4 0120 117 143 STORE 0688 955 931 938
LOOFS 019D 205 213 STRING F042 1188 11463
LOOF&  G1A0 206 209 TAELE 0F00 43 104 369 373 75 377 S64  G6B G988 602 6%
g ks s 699 701 727 731 809 813 815 837 841 843
1029 407 1002 1006 1096 1100 1128
L omE s34 TEST 0698 969
LOWG &b THROW 03E3 879
|LCWM 780 UCINM 01AE 219
LOWN . 497 L UCINF 0190 194
LOWT 0718 1051 UNKIC 0C00 b9 935 943
LOWX 0604 8ee UNKN . 066A 9349 990
MAIN 0203 490 350 363 981 449 471 HE0 613 721 748 831 WAIT  019A 204 19% 223
1016 1122 i XFER 0184 182

MASK 0694 P64 i
MASKW 0003 57 917 936 974
MEM1I  O011E 114 182 186
muve  roiw 1lé4 1182

NANORZ FOOD 1161 i
NEXT  DZDA 439 437 i
NEXTL 0297 405 403
NEXT3 0394 537 535
NEXTE 067D 945 950
NEXTG 0465 669 667
NEXTM 0543 783 781 '




NOTES:

NOTES:
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