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DN 340

NANOCOMPUTER EXPERIMENT
ROUTINES: SOFTWARE USE

AND LISTING

PROGRAM NE-Z RELEASE 2.2

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

30 educational routines described in the Z80 Nanobook vol, III.

It is available on iwo M2708 EPROMs and runs on a NBZ-80S system.
one H 2746

Features

- Bootstrap to load the routines ir RAM in locations 0100H
to O7FFH, where they can be executed. !

- Basic examples of Z80 interfacing I/Oand memory decoding
and addressing.

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

- Complete demonstration of the powerfull and complex
Z80 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.

MAY 1981




DN 340

Installation

1 2714
The twb szcg containing NE-Z software must be inserted in
the. corresponding socketg 5yuf 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 boot%trap, to down-‘load the routines

into RAM by entering F@P@PH and pressing the GO key on the

NKZ80 Data éntry/display station. On the NKZ80 display will
rappear 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 selecﬁ from the Nanobook vol. III. the exercise
to execute, check the dberating 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 programs after down loading.

Alsd included, for your interest, are the bootstrap (BLKMVE)
and message display (NANORZ) routines used on entry to the
software,

Finally there is a symbol cross reference for ease of location
of all the labels used un the assembly language routines.

NE-Z release 2.2

Lac

NANQ.ROUTINES release.2.2 PAGE 1
0BJ CODE M STMT SOURCE STATEMENT ABM 5.8
1 xHEADING NE-Z release 2.2
2 i
3 i
4 3
-
-
7 @
a8 i
9 x X OONKXEK KEKEMKK
10 N L S X
11 x X X X e
12 X XX MAX AIOTKKMAK K X
13 X K X X X
14 3 x XX X x
15 x KK MKKEKKK HEKUKKK
16 @
i7
18
19 &
20
21
22
23 i
29
25 4
26
27 % COPYRIGHT 79 BY SGS-ATES . ALL RIGHT RESERVED.
28 } No part of this listing maw be rerroducedy
29 } stored in a retrieval sustemr or trasmitted,
30 # in any form or by anu means» electronicr mechanical
31 # rhotocoruings recordinds or otherwiser without the
32 } prior written rermission of SGS-ATES.
33
3%
35 .
36 i NE-Z release 2.2 matches with NC-Z release 2.0 and 2.1
a7 i
38 i
39 3




REL 2.2

LOC ° OBJ CODE M STMT

0100

40
L1
42
43
44
a5
14
47
98
49
50
51
52
53
54
55
56
57
53
59
60
61
62
63
69
&5
66
&7

-y

'

: NANO.ROUTINES release.2.2
SOURCE STATEMENT

SHEADING

ORGIN

TABLE
ADDL
ADDH
PSEL
DATAH
DATAL
LEDH
LEDL
CONVDI
DISPL
BAUDRT
CHECKE
KBSCAN
ADD7
MASKW
REFIC
UNKIC

-DBTACK
BAUD
CHFSTK
¥

. e e

EQU
ORG
EQU
EQU
EQU
EQU
EQU
EQU
Eau
EQU
EQU
EQU
Ed

=1
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

" REL 2.2

0100H
ORGIN
0FO00H
OFE4H
OFESH

" 00H

OFE3H
O0FE2H
O0FBBH
O0FB?H
OFA7CH’
0F?09H
0FAEH
0F?9DH
0FBDEH .

" UFEAH

0003H
800H

_0cooH

0CO0H
O0F9F2H
0FAOR

PAGE 2
ASM 5.8

LOOFP1

LOC  08J CODE M STMT SOURCE

0100  D3CH
0102 1BFC
NOTES:

62
70
71
72
73
74
75
74
77

XHEADING
LOOP1

- -

ouT

JR

NAND.RDUTINES release.2.2
STATEMENT

LOOFP1
(OCSH) vA

LOOP1

PAGE 3
ASM 5.8

$0utrut the contents
jof the accumulator -
ito rort CS5

iRereat until break
ior reset




LOOF2

0104 3E21
0106 DBCS
0108  1BFA

NOTES:

78
79
80
81
82
83
84
as

*HEADING

LOOFZ LD
IN
JR

i

i

}

NANO,ROUTINES release.2.2
LOC  OBJ CODE M STMT SOURCE STATEMENT

LOOPZ
Ar21H
Ay (OC5H)

LOoOP2

PAGE 4
ASM 5.8

tInitislize the accumulator
tInPut a bute of

idata from rort C5

iRereat until break or reset

DECODE

Lac

010A

o10c

010E

0110

NANO,ROUTINES release.2,2

OFJ CODE M STMT SOURCE STATEMENT

86 XHEADING

0E20 87 DECODE LD
a8

06CS 89 LD
20
71
92

ED61 23 LOOP3  OUT
24
95

18FC 26 JR

’ 97

78
29
100

..

NOTES:

DECODE
Cr20H

E» 0CSH

(C)rH

LOOF3

PAGE O
ABM 5.8

tLoad the device code into
jredister C

iLoad 8 mice looking bute
iinto redister B for subseauent
jabservation on the urrer half
jof the address bus

i0utrut the content of the H
iredister to rort rointed to
tby redister C

iRereat outrut instruction
juntil break or reset




PULSR

Loc

011?"

1114
0117
0119
0118

011D

011E
0120

0121
0124

0127 -

0124
0120

012F
0132
0135

0137
0139

013C

013€
0140
0142

0144

0145
0147
0148
0144

0140
014E
014F
0152
0153

0BJ CODE M STMT SBOURCE STATEMENT

0E20

- 21000F

0608
0360 .
EDB3

76

3EFF
ac

32007F
01FF00
11017F
21007F
EDBO

010001
21007F
EDAL

2008
E23E0%

18F7

FEFF
20DE
1820

08

3E70 -
08
3EED
32ESOF

28
7D

7C
32E30F

J2E20F

101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141

T142

143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158

NAND,ROUTINES release.2.2

XHEADING
PULSR LD

LD
LD
T
OTIR

HALT

- - o

MEM1 LD
LOOP4 INC

LD
b
LD
LDIR

;

CHECK LD
)

NXTLOC CPI
R
JP

JR

’ .
NEXXT ~ CP
JR

ERROR  EX

PULSR
Cr20H

HLyTABLE
By 08H

(0COH) »A

Ay 0FFH
A

(ZFUOH) 1A
ECy00FFH
DE»7FO01H

HL»7FO0H

BCrD100H
HL¢7F00H

NZ,ERRUR
POYNEXXT

NXTLOC

OFFH
NZ,LOOP4
END

AF 1 AF'

Ar70H
AFrAF*
ArOEOH
(ADDH) » A

HL

arL
(DATAL) rA
ArH
(DATAH) 1A

PAGE 6
ASM 0.8

iload redister C with the

# device code

tLoad redister pair HL with
ithe startins memory address
iLoad register B with the bute
jcounter

tClear the decade counter
i0utput the bute string
ibedinnind at address HL of
ilendgth (B) to port (C)
tHalt the CFU

"$Initialize the accumulator

iBedin memory test for rnext
jvalue " .

tInitialize lacation 7F00 to
jcontents of A

tBC = bute counter for LDIR
iinstruction

iDE = pointer to destination
tblock

iHL = pointer to source block
jiLoad locations 7F00-7FFF with
jcontents of redister A

iCheck. that above load workeds
iBC = bute crt

iHL = rointer to lotation to
ibe checked

iCompare (HL) with contents
iof A

tMismach indicates error
tFarity flagd = 0 indicates
FEC = 000Dy o to next test
rbute (INC &)

iMatch and BC not = 0000y so
ito next location

iSee if A = FF.
iIf noty test next bute
tIf sor test is over

iDisrlay ervor bute bw usire

ftwo routines from Nano-
jcomputer oreratind swustem

iLoad 'E' in leftmost displau

~idugit,

tHL = rointer to bad location

FPULSR -

0156  21B70F
0159  11ESOF
015C  CD7CFA
015F  CDO9F?

0142  16FB
0164 08
0165  3E00
0147 08
0168  3EFF

016A  32ESOF
016D  3ZE40F
0170  32E30F
0173  32E20F
0176  21E90F
0179  11ESOF
017C  CD7CFA
017F  CDO9F?
0182 1BFE

NOTES:

159
160
161
162
143
164
165
166
167
148
169
170
171
172
173
174
175
174
177
178
179
180

ERRLP

i
END

0K

[

NANO ROUTINES release.2.2
LOC  0BJ CODE M STMT SOURCE STATEMENT

LD
LD
CALL
CALL
JR

EX
LD.
EX .
LD
LD
LD
LD
LD
LD
LD
CALL
CALL
JR

HL»LEDL
DEyADDH
CONVDI
DISPL
ERRLF
AF PAF" iDisprlay F's if test OK
Ay 00H

AF 1 AF’

ArOFFH

(ADDH) rA

(ADDL) rA

(DATAH) 1A

(DATAL)Y 1A~

HLsLEDL

DErADDH

CONVDI

DISFL

114




XFER NANDL,ROUTINES rélease.2.2
LOC  OBJ CODE M STHMT SOURCE STATEMENT
181 xHEADING XFER
0184 014600 182 XFER LD BL OK+SH-MEM1
183-
184
0187  11007F - 185 LD DE,7FOUH
018a  211E01 186 LD HL » MEM1
y18D  EDBO 187 LDIR
018F  FF 188 .RST 38H
189
190§
191
192 3
NOTES:

PAGE 8
ABM 5.8

iSet-ur for LDIR OK+SH-MEML is
ithe number of butes is
irrodram MEM1

iDestination is static RAM
$8ource block is MEM1 erodram
iDo it

iReturn control to the Naro-
iconputer orerating sustem

UCINP
LOC  DEJ GODE M STMT
193
0190 D311 194
0152 CD9A0L 195
0195  0E12 196
. 197
0197  ED40 198
199
200
0199 FF 201
202
203
0194 210500 204
019D  11FFFF 205
0140  1E 206
01A1 74 207
016z E3 208
01A3  20FB 209
01A5 2B 210
01Aé6 7D 211
0147 E4 712
01A8  20F3 213
01AA €9 214
215
216
217

NOTES:

SOURCE. STATEMENT

NANOJRODUTINES release.2,2

*HEADING

UCINF

i
WALT
LOOFS
LOOF&

- . .

ouT
CALL
LD

IN

R&T

LD
LD
DEC

OR
JR
DEC
1.D
DR
JR
RET

UCINF
(11H)»A
WALT
Cy12H

By (C)

38H

HL: 000SH
DEyOFFFFH
DE

ArD

E
NZyLDOF6
HL

ArlL

H
NZyLOOPS

PAGE 9
ASM 6.8

iLatch data from lodgic switches
iDelay for awhile

iSet. ur C redister with inrut
idevice code

t1InFut data from latch into B
iredister by enabling the
tbuffers

iketurn control to the Nano-
icomputer oreratindg sustem

iDelay loor




UCINM NAND.ROUTINES releases2.2 PAGE 10
LOC OEJ CODE M STMT SOURCE STATEMENT ASM 5.8 DDRIVE NANO,ROUTINES release.2.2 PAGE 11
LOC 0OBJ CODE M STMT SOURCE STATEMENT ASH 5.8
218 xHEADING UCTNM
0168 ODE13 ‘219 UCINM LD Cr13H #Set up 13 as the device code 230 xHEADING DDRIVE
01AD ED40 220 PCNTR IN B (C) - - $InFut pulse count to 01E6 010500 231 DDRIVE LD. ECy0005H iE countains dats to be
221 . iredister E 232 jdisprlaved C contains device
01AF  EDAL 222 ouT (C)sB $0utput counts to LEDs ) 233 icode for outrut rort (PIO
01R1  CD9A01 223 CALL HAIT iDelay before next 234 i¥1 By data)
224 tcount reading 01B?  3EQ0 235 LD ArPSEL A contains the disrlay rosi—
01R4  18F7 225 JR _ PCNTR $Rereat, reade/write/wait cucle 236 ition selector
' 226 01BE 00 237 NOP iFiller so this erodram will
227 % 238 ifit inside of next erodram
228 & 239 jwithout having to reload .
229 & | 240 imost of the butes
01eC  EDR79 241 out (C)rA 10uvtrut disrlay address ta the
242, iHCF4514 by toddling bhit DO
01BE 3c 243 INC A
0iEF  ED79 294 out (C)rA
0iC1 an 245 DEC [}
01C2  ED79 246 ouT (C)rA
01C4 ED41 247 ouT (C)rE 1Qutrut data
NOTES: 01ce 76 248 HALT
) 2499 &
250 ¥
251 4

NOTES:




DISTST NANDROUTINES release.2,2 FAGE 12
LOC 0BJ CODE M STMT SOURCE STATEMENT ASM 5.8 {ETST NANDROUTINES release 2.2 PAGE 13
LOC 0OBJ CODE M STMT SDOURCE STATEMENT ASM 5.8
252 HEADING DISTST ) |
01C7 010500 253 DISTST LD ECy0005H iB contains data to be 300 »HEADING KETST .
254 tdisplaved C contains outeut 01EE  CDYDF9 301 KBTST CALL CHECKE - tCheck  for rressed key
255 jidevice code 01F1  28FE 302 JR ZyKBTST iZ~-flad = 1 imrlies that no key
01CA  AF 256 DATALP XOR A 3@ contains the rosition to be 303 iis pressed
257 idisrlaved ' 01F3  CDDEFB 304 GETND CALL KBESCAN iZ-flad = 0 imrlies that ore or
0iCcE  140A 258 LD Dr 0AH #D is the disrlay rosition 305 imore keus are rressed. See if
259 fcounter ] 306 $Just oner and which one..
01CD  ED79 260 OUTPUT OUT [{X1:] #0utrut diselaw address to ! 01F4  3BFé 307 JR: CyKBTST iC—flad = 1 implies that more
‘ 261 $HCF4514 by toddling bit DO ‘ 308 ithan one key was rressed
01cF  3c 262 INC A 01F8  32E20F 309 LD (DATAL) rA iC-flad = 0 implies that ane
0100  ED79 243 ouTt (€14 o ikew was rressed and its number
01Dz . 3D 264 DEC A t: 311 tis in redister A, Disrlau hex
01D3  ED79 265 out (C)rh 9z ikey number in dats disrlay
0105 EDM 2664 out (C)yE #0utrut. data 313 trositions
. 267 & 01FE [II:] 314 EX AF sAF' iSet ur for call to CONVDI
0107 3C 268 INC A tIncrement position pointer to 01FC  3EFC 315 LD Ay OFCH iJust diserlay data digits
269 ' iroint to next disrlay rosition 0iFE 08 316. EX AFyAF'
0iD8 3C T 270 INC [} 01FF 11ES0F 317 LD DE » ADDH
01D? CDE3D1 271 CALL DELAY iFause so display is constant 01202 21E90F 318 LD HL.»ADD7-1.
272 . ifor a short reriod 0205 CD7CFA 319 CALL CONVDI iTranslate key no for disrlay
01nc 15 273 -DEC D tDecrement rosition counter 0208 CDO9F? 320 DSFLAY CALL DISFL iDisplay the key rwumber
0iDD  20EE 274 JR NZyOUTPUT iIf D is not zeror then so back 0208  CD9DF? 321 CALL CHECKE iCheck. for pressed ke
275 ito output bute to next diselay 0208 28F8 322 JR ZsDSPLAY iKeep displawind if no keu
274 . irosition 323 . irressed
01DF 04 277 INC B . $IP 211 disrlay rositions have 0210 18E1 374 JR GETND iGet key number if key is
278 ibeer testedr urdate the outrut 325 irressed :
279 idata 326 i
01E0 04 280 INC B 327 i
01E1  18E7 281 JrR DATALF $Start adain with rew data bute 328 ¢
282
01E3 D5 - 283 DELAY PUSH DE iSave DE
01E4  16F0 284 LD Dy OFOH iTiming bute
01E6 COF2F9 285 DREGL CALL RAUD BAUD is 3 routine in the
' 286 jorerating sustem that delaus NOTES:
287 . jexactly ore sampling reriod.
288 iThe lendth of the reriod 1s
287 FSOL VIa 8 BTAMING DULE STOTEO o iieeseeoesseessssmesssesosstostssessensosssesessassorsotsssssssarasssssssorsostorsasentsnssestestansestssstossnssssensssstestentesstoseseressnssnsesssnnte cronsons
290 iin memory., In subroutine DELAYy
271 jthe delay will be 16 (base 10) °
292 isamrling reriods
01E? 15 293 DEC D H
01EA  20FA 294 JR NZ yDREGL
01EC D1 295 POP DE iRestore DE A
01E0 €9 294 RET !
297 |
298 & ‘
H )

299




QUTSIN
Loc
0212  3E0F
0214 D30A
0216 3E43
0218 D308
021A 76
NOTES:

329
330

‘391

332
333
334
335
336
237
338

NAND.ROUTINES release.2.2
0BJ CODE M STMT SOURCE STATEMENT

*HEADING
OUTSIM LD

- e

ouT
LD

out
HALT

OUTSIM
AyOFH
(0AH) A
Ar43H

(08H) »A

PAGE 14
ASM 5.8
iRrodram the PIO #2 to Mode 0

i0utrut the bute 431 to FCO-7
flines

"

INITO
Loc

0218
021D
0220
0224
0228
0224
0228
022D
022E

0EJ CODE M STMY SOURCE STATEMENT

3JEC3
323800
FD216E02
FD223900
ED46

a3y
340
341
3492
343
344
345

346

347
348
349
350
351
d52
353

NANO.ROUTINES release.2.2

¥HEADING

INITO

-

LD
LD
LD

IM
EX
LD
EX
JF

INITO

Ar0C3H
(003BH) rA
IYsSERVI
(003FH) # LY
0

AFyAF'
Ar40H
AFyAF’
MAIN

PAGE 15
ASM 5.8

ifirst byte is .jume
jLoad irto RST location
taddress of service
iroutine #1

iInterrurt Mode 0

iset format for blanks
jfor CONVDI

iJump to routine MAIN




“INLTH
Loc

0231 3EC3
0233 323800
0234 FD214E02
0234  FD223900
023E EDS6
0240 08

0241  3E40
0243 08

. 0244  C3¢302

NOTES:

354
355
56
357
356
g9
360
361
362
363
364
365

366

NANOJROUTINES release 2.2
OBJ CODE M STMT SOURCE STATEMENT

*HEADING
INIT1

- .

Lo
LD
LD
LD
M
EX
LD
EX
JF

INITL
ArQC3H
(003BH) vA
IY:SERVL
(0039H) 1 IY
1

AF s AF'
Ar40H

AF 1AF'
MAIN

PAGE 16
ASM 5.8

ifirat bute is .jump

jaddress of service
jroutine #1

iInterrurt mode 1

iset format for blanks
ifor CONVDI

idume to routine MAiN

INITZ
Loc

0247
0249
024C
024D
i 024F
i 0253

0257

0258

025F

0243
g 0267
0248
026A
0268

OEJ CODE M STMT SOURCE STATEMENT

EDSE
21000F
7C

ED47
FD214E02
FD22000F
FD21F502
FD22020F
FD216E03
FD22040F

NOTES:

NAND.ROUTINES relesse,2.2

367 »HEADING

de48
369
370
371
372
373
374
75
376
377
378
79
380
381
382
383
384

INITZ 1IM
LD
LD
LD
LD
LD
LD
LD
LD
LD
EX
LD
EX
JF

1 4

14

'

INIT2
2

HLs TAELE
ArH,

1A

IY,SERVI
(TABLE) »IY
IY,SERVZ
(TABLE+2)»IY
IY,SERV3
(TABLE+4) »IY
AF rAF!

As40H

AF rAF'

MAIN '

PAGE 17
ASM 5.8

iInterrurt mode 2
$3ddress of vector table
ihidh byte of address
iset Interrurt redister
ifirst service routine
iset in vector table
isecond service robtine
iset in vector table
ithird service routine
iset in vector table
iset format for CONVDI

jdume to routine MAIN




SERV1
Loc

026E
02¢F
0270
0271
0272
0274
0276
0278
0278
027¢
127D
0281
0285
0289
028C
028E
0291
0293
0295
0297
0298
0299
029D
0240
1243
0286
0249
024C
02AE
0281
0263
0284
02E8
0284
02eC
028D
02BE
02BF
02C0
pect

ok

OEJ CODE M STMT

[+

15

ES

FS

DDES
FDES
bD23
DD23
D023

00
DD3600FF
DD36010A
DD360202
21ES0F
ED57
EA9502
3600
1802
3610

2e

34
ED73E20F
21B?0F
11E50F
CD7CFA
CDO9F?
DP3500
20F8
DD3502
20F3
DD3501
20CD
FDE%
DDE1

Fi

El

D1

[

FB

ED4D

385
386
387
388
389
390
371

- 392

3?3
394
375
396
397
398
379
400
401
402
403
404
405
06
407
408
409
110
411
412
413
414
1S
116
417
418
419
420
421
422
423
424
425
426
427
428

‘XHEADING

SERV1

081

CLODOP1

LOK1

HIGH1
NEXT1

DLOOF1

- -

FUSH

_FUSH
FUSH
PUSH
FUSH
PUSH
INC
INC
INC
NOP
LD
LD
Lo
LD
LD
JP
"
JR
LD
DEC
INC
LD
LD
LD
CALL
CALL
DEC
JR
DEC
JR
DEC

POF
POP
POF
FOP.
POP
FOP
EI
RETI

NAND.ROUTINES ' ‘release,2.2
SOURCE STATEMENT

SERV1
BC
DE
HL
AF
IX
IY
IX
IX
IX

(IX+00H) »OFFH
(IX+01H) y D0AH
(IX+02H) y02ZH
HLy ADDH

AT

FE»HIGH1
(HL) »00H
NEXT1

(HL) »10H

HL

(HL)
(DATAL ) »SF
HL s LEDL
DE»ADDH
CONVDI
DISFL
(IX+00)
NZyDLOOP1
(IX+02)
NZyDLOOP1
(IX+01)
NZ»CLODF1

Iy

IX

AF

HL

DE

EC

FAGE 18
ASH 5.8

$Save CFU redisters

jurdate data stack pointer

ino oreration

tset DLOOP1 time

tset CLODF1 time

iset, DLODF1 time

jroint to disrlay buffer
ifind value of IFFZ

tvalue = 0

fvalue = 1

imove buffer rointer
jincrement ADDL
icory SF to buffer
iset. for CONVDI

iset for CONVDI
itimer for disrlaw
itimer for disrlaw

itimer for service routine

irestore CFU redisters

ienable interrurts
ireturn from interrupt

MAIN
Loc

02C3
02C4
02C8
o2cc
02CF
0201
02D4
0206
0208
02DA
02DB
02DC
02E0
62E3
02E6
02E7
02EA
02ED
02F0
02F2

FE
DD21000C
DDISDOFF
21ES0F
EDI7
EADBDZ
3600
1802
3610

2B

35
ED73EZ0F
21E90F
11ESOF
00
CD7CFA
CDO9F?
DD3300

' 20F8

€3caoz

0K

NOTES:

429
430
431
432
433
434
435
434
437
438
439
440
441
442
443
444
445
144
447
448
449
450
451
452

NAND,ROUTINES relesse.Z.2
0BJ CODE M STMT SOURCE STATEMENT

XHEADING
MAIN

LOW

HIGH
NEXT

DISAE

DLOOF

EI
LD
LD
LD
LD
JF
LD
JR
LD
DEC
DEC
LD
LD
LD
NOP
CALL
CALL
DEC
JR
JP

MAIN

IXsDSTACK
(IX+00H) » OFFH
HL r ADDH
ArT
PEyHIGH
(HL) yOOQH
NEXT

{HLY r10H
HL

(HL)
(DATAL )y GF
HL,LEDL
DEsADDH

CONVDI
DISFL
(IX+00H)
NZ,DLOOF
MAIN ’

PAGE 19
ASM 5.8

ienable interrurts
jhottom of data stack
ttiner for disrlay
iset rointer to buffer
ifind value of IFF2

ivalue = 0

jvalue = 1

tmove buffer rointer
tdecremert COUNT
jcory SP to buffer
jset ur Tor CONVDI
iset ur for CONVDI
ino oreration

itimer for disrlay

jJumr back to bedinnind




SERVZ

NANOROUTINES relesse.2,2

LOC 0OBJ CODE M STMT SOURCE STATEMENT

02Fs 76

o

NOTES:

453
454
455
456
457

XHEADING SERVZ
SERVZ  HALT

- .

PAGE 20
ASM 5.8

tHalt, the microcomputer

INITIN

LoC

02Fé
02F8
02F8
02FF
0303
0305
0307
0304
030E
0312
0313

L0315

0316

3EC3
326600
FD211903
FD224700
EDG6
3JEC3

323800

FD214E02
FD223900

€3C302

NOTES:

NAND.ROUTINEES release.2.2
0BJ CODE M STMT SOURCE STATEMENT

458 XHEADING
439 INITIN - LD

440
461
462
443
464
445
266
467
468
449

- 470
- 471

472
473
474

[

LD
LD
LD
M
LD
LD
LD
1D
EX
LD
EX
P

INITIN
Ar0C3H
(0066H) 1A
IY+SERVN
(0047H) y IY
1

Ar 0C3H
(0038H) »A
IY,SERVL
(003%9H) »IY
AF s AF!
Ar40H
AFAF’
MAIN

PAGE 21
ABM 5.8

ifirst bute is Jumr
rron-maskable interrurt
iaddress of service far
inon—-maskable interruet
iInterrurt mode 1
ifirst bute is Jume

tarddress of service
iroutine #1

iset format for blanks
ifor CONVDI

jdumr to routine MAIN




BERVN

Loc

0319
031A
0318
@31C
031D
031F
0321
0323
0325
0327
0328
032C
0330
0334
0337
0337
033C
033E
0340
0342
0346
0349

1 034C

034F
0352
0335
0357
035A
035C
035F

0361

0363
0345
0366
0367
0348
03469

NAND.ROUTINES release.2.2
0BJ CODE M STMT SOURCE STATEMENT

475 XHEADING SERUN
cS 476 SERVN PUSH BC
D5 477 PUSH DE
ES 478 PUSH HL
F5 479 PUSH AF
DDES 480 : FUSH IX
FDES 481 PUSH Iy
DD23 482 DSN INC IX
DD23 483 INC IX
DD23 484 INC IX
00 465 NOP
DD3A0OFF 486 LD (IX+00H) »OFFH
DD36010A 487 LD (IX+01H) r 00AH
DD3560202 488 CLOOFN LD (IX+02H) ¢ 02H
21E50F 489 LD HL »ADDH
ED57 490 LD Arl
EA4003 491 JP FEyHIGHN
3600 492 LOWN Lo (HL)>»00H
1802 493 JR NEXTN
3610 494 HIGHN LD (HL) 7 10H
ED73E20F 495 NEXTN LD (DATAL) »SP
21B90F 496 LD HLLEDL
11ESOF 497 LD DErADDH
CD7CFA 498 CALL CONVDI
CDO%F? 499 DLOOFN CALL DISFL
DD3500 500 DEC (IX+00)
20F8 501 JR NZrDLOOPN
DD3502 502 DEC (IX+02)
20F3 503 JR NZ,DLOOPN
DD3501 504 DEC - (IX+01)
20CF 505 JR NZyCLOOPN
FDE1 306 POP IY
DDE1 507 FOP IX
F1 508 POP AF
El 509 POP HL
D1 510 FOF DE
Ci 511 POP EC
ED45 512 RETN

513

514

915 4

916 i

PAGE 22
ASM 5.8

isave CPU redisters

jurdate data stack rointer

ino oreration

iset, DLOOPN time
tset CLOOPN time
jset DLODPN time

"teoint to diselsw buffer

ifind value of IFF2
ivalue = 0

jvalue = 1

icory SF to buffer
iset for CONVDI
iset for CONVDI
itimer for disrlau
jtimer for disrlau

itimer for service routine

irestore CFU redisters

ireturn from mon-mashkable
iinterrurt

SERV3
Loc

036B
0346C
036D
036E
036F
0371
0373
0375
0377

0379

0374
037E
0382
0386
0389
0386
038E
0390
0392
0394
0395
03%6
0397
0398
03%E
03A1
03A4
03A7
03AA
03AC
03AF
031
03E4
03B6
0368
03BA
0388
03BC
03ED
03BE
03BF

OBJ CODE M STMT

(]

D5

ES

FS
DDES
FDES
Db2z3
DDZ3
D23
00
DD340OOFF
DD3A4010A
DD360202
21ES0F
EDS7
EA?203
3600
802
610
2B

34

34
ED73E20F
21B90F
11ES0F
CD7CFA
CDO9F9
DD3500
20F8
DDas0z
20F3
DD3G01
20cc
FDE1
DDE1
F1

El

D1

&}

FE
ED4D

ok

517
518
19
520

521,

522
G923
G924
525
926
927
528
529
530
31
532
5339
934
ic]
936
937
538
539
540
941
942
543
544
4%
546
547
548
949
550
991
o952
593
o954
5599

956
o957
958

)4

560
S61

NANQ RDUTINES
SDURCE STATEMENT

XHEADING
SERV3

Ds3

CLOOF3

LOW3

HIGH3
NEXT3

DLOGF3

- .

FUSH
PUSH
FUSH
FUSH
FUSH
FUSH
INC
INC
INC
NOF
LD
LD
LD
LD
LD
JP
LD
JR

)

DEC
INC
INC
LD
LD
LD
CALL
CALL
DEC

SERV3
EC
DE
HL
AF
IX
Iy
IX
IX
IX

(IX+00H) v OFFH
(IX+01H) s D0UAH
(IX+02H) y02H
HL yADDH

Al

FEsHIGH3
(HL) »00H
NEXT3

(HL) »10H

HL

(HL)

(HL)

(DATAL) ySF
HL» LEDL
DE»ADDH
CONVDI
DISFL
(IX+00)
NZ»DLOOF3
(IX+02)
NZDLDOF3
(IX+01)
NZ,»€1.00P3
IY

IX

AF

-

DE

BC

release.2,2

FAGE 23
ASH 5.8

jgave GFU redisters

iurdate data stackh rointer

ino oreration

fset DLODF3 time

iaet CLOUF3 time

1set DLOOF3 time

iroint to disrlay butffer
ifind value of IFFZ

jvalue = 0

ivalue = 1

imove buffer rointer
jincrement ADDL
tincrement ADDL
icory SF to buffer
iset for CONVDI

iset for CONVUDY
itimer for disrlay
itimer for disrlaw

itimer for service routine

irestore CPU redisters

ienable interrurts
ireturn from interrupt



INITOE
Loc

0aci
03c3
03C4
03C7
03C9
03CD
03D1
0303
0305
0304
0308
0309
03DE
030D
030F
03E1
03E3
03ES

OBJ CODE M STMT SOURCE STATEMENT

EDSE
21000F
7C

ED47
FDZ1E803
FD22060F
JE06
D30A

08

3E40

08

JEOF
DA0A
3E87
D30A
JEFF.
D308
C3c30z

NOTES:

NAND.RODUTINES release.2.2

562 XHEADING
G63 INITOC IM

564 LD

965 LD

S66 Lo

967 LD

968 LD

569 LD

570 QuT
971 EX

572 LD

573 EX

574 LD

973 out
976 ENFID LD

577 ouT
578 LD

579 THROW OUT
S80 JP

581

582 3

583 i}

INITOC
2

HL» TABLE
AsH

A
IYySERVOC
(TAELE+06H) » IY
Ar06H
(0AH) »A
AF yAF'
fAr40H
AFyAF'

Ar OFH
(0AH) »A
Ar»B7H
(DAH) rA
ArOFFH
(08H)rA
MAIN

PAGE 24
ASM 5.8

tset ZB0 interrurt mode
taddress of vector table
thidh bute of address

iset interrupt redister
$FI0 outrut service raoutine
iset in vector table

iLoad inberrurt vector

ifor rPort C

iset format for CONVDI

1Set FIO mode

iEnable PI0 interrurts

iInitialize CRDY sidnal.

fJume to routine MAIN

SERVOC

LOC  OBJ CODE M BTMT

038  ES
03E? F5
03EA  3JAEAOF
03ED D308
03EF  F1
03F0 E1L
03F1  FB
03F2  ED4D
NOTES:

584
985
586

587
588

589
590
591
592
593
594
495

NANO.ROUTINES releasse.Z.2

SOURCE STATEMENT

AHEADING

SERVOC PUSH
PUSH
LD
T
POF
FOP
EI
RETI

- - o

SERVOC
HL

AF

Ay (ADDL)
(0BH) »A
AF

HL

PAGE 25
ASM 5.8

jsave CPU redister status

imove buffer value to A
toutrut buffer value
irestore CFU resisier status

jenable interrusts
treturn from interruet




"

INITID

Loc

03F4
03F6
03F9
03FA
03FC
2400
0404
0404

0408

0409
0408
040C
040E
0410
0412
0414
0416

0OBJ CODE M STMT SDURCE STATEMENT

EDSE
21000F
7C

ED47
FD211F04
FD22080F
3E08
D308

08

3E40

08

IEAF
nane
JEB7
D306
DBO?
30302

NOTES:

NANDROUTINEE release.2.2

596 XHEADING
597 INITID IM

598 LD
599 LD
400 LD
401 LD
402 LD
403 LD
604 ouT
605 EX
606 )
407 EX
_608 LD
409 ouT
610 LD
611 ouT
612 1IN
613 Jp
614 3
815 i
616

INITID

HL»TAELE
ArH

IvA
IYrSERVID
(TAELE+0BH) »IY
Ay 0BH
(0EH) »A
AF rAF'
Ar40H
AFrAF!
Ay4FH
{0EH) »A
ArB7H
(OBH) v/
Ar (09H)
MAIN

PAGE 26
ASH 5.8

iInterrurt mode 2
jaddress of vector table
thigh bute of address
iget interrupt redister
iinFut service routine
iset in vector table
iLoad interruwrt vector

iset format for CONVDI

$1Set PI0 mode
jenable FIO interrupt

tinitialize DRDY

. -

SERVIC
LDC  OBJ CODE M STMT
617
0417 CS 418
041A OEDB 619
041C C33104 620
421
422
623

NOTES:

NANDROUTINES

SOURCE STATEMENT

*HEADING

SERVIC FUSH
LD
JF

L

SERVIC
EC
Cy08H
SERVIT

release.2.2

FAGE 27
ASM T.8

iseve BC
YFURT C interruet




SERVID ) NANOROUTINES release,2,2 PAGE 28 SERVIE NAND.ROUTINES release.Z.2 PAGE 29
LOC 0BJ CODE M STMT SOURCE STATEMENT ASM 5.8 LOCc DBJ CODE M STMT SOURCE STATEMENT ASM 5.8
4624 xHEADING SERVID 631  XHEADING SERVIE
04iF C5 625 -SERVID FUSH BC 0425 C5 432 SERVIE FUSH EC
0420 0E09 426 LD Cy09H $PORT D interrupt 0426 O0EOC 433 LD Cs0CH sFORT E interrupt
0422 C33104 &27 JF SERVI ’ . . 0428 (33104 634 JF SERVI
628 1§ 635 4
429 636
630 3 637 i

NOTES: NOTES:




SIIRVIF
UG OEd CODE M STMT
438
u42B  C9 639
£42C  DEDD 640
U42E  £33104 441
[-L Y4
643
4644

NOTES:

SOURCE STATEMENT

*HEADING

SERVIF  FUSH

NAND.ROUTINES release.Z2.2 PAGE 30
ASM 5.0
SERVIF
BC
LD CyODH #FORT F interrurt
JP SERVI

- . .

SERVI
Loc

0431
0432
0433
0434
0435
0437
0439
043D
043F
0441
0444
0494
0448
0444
044E
044F
0453
0457
0454
045C
045F
0461
0463
0465
0469
046C
044F
0472
0475
0478
0474
0470
047F
0482
0484
0486
0484
048C
048E
048F
0490
0491
0492
0493

0BJ CdDE M STMT SOURCE STATEMENT

00

[15]

ES

F5

DDES
FDES
FD2AE40F
FDES
ED78
32E40F
DDZ3
np23
DD23

06
DD3&600FF
DD35010A
DD360202
21ES0F
EDS7
EA6304
34600
1802
3610
ED73E20F
21B90F
11ESOF
CD7CFA
CDO9F?
DD3In0o
20F8
DD3as02
20F3
DDas01
20CF
FDE1
FD2ZE40F
FDE1
DDE1

F1
EX
Dt

[
FE
ED4D

445
646
447
648
449
450
451
452
653
654
455
436
457
458
459
660
461
462
663
464
665
bbb
467
468
669
670
471
672
&73
674
679
676
677
478
679
680
481
482
483
484
685
486
687
488
489
490
491
692

NANO.ROUTINES release 2,2

*HEADING

SERVL

DSG
ENABG

CLOOFG

LOKWG:

HIGHG

NEXTG

DLOOPG

-

NOP
PUSH
FUSH
PUSH
FUSH
PUSH
LD
PUSH
IN
LD
INC
INC
INC
NOF
LD
LD
LD
LD
LD
JP
LD
JR
LD
LD
LD
LD
CALL
CALL
DEC
JR
DEC
JR
DEC
JR
FOP
LD
FOP
POF
FOF
FOF
POP
POF
EI
RETI

LYy (ADDL)
1Y

Ar(C)
(ADDL) yA
IX

IX

IX

(IX+00H) ¢ OFFH
(IX+01H) » 00AH
(IX+02H)y02H
HLsADDH

AT .
PE/HIGHG
(HL) » BOH
NEXTG \
(HL)Y#10H
(DATAL 5P
HisLEOL
DE»ADDH
CONVDI

DISKFL
(IX+00)
NZyDLOOFG
(IX+02)
NZ»DI.OOFG
(IX+01) -
NZ»CLOOPG

IY

(ADDL) +IY

Iy

IX

AF

HL

DE

BC

PAGE 31
ASM 5.0

irreviously saved BC

isave state of (ADDL)

irut bute in ADDL
iurdate data stack eointer

fno oreration

isiet DLODPG time

tset CLOOFG time

iset DLOOFG time

iroint to disrlas buffer
ifind value of IFF2

fvalue = 0

tvalue = 1

icory SF to buffer

iset for CONVDI

iset for CONUDI

ttimer for disrlay

itimer for diselay

itimer for service routirne

irestore contents of ADDL

irestore CPU redisters

janable interrurts
ireturn from interrupts



INITFE
Loc

0495
0497
0494
049k
049D
04A1
04A5
04A9
04AD
04AF
04B1
04E3
6485
04E4
0488
04E9
04BE
04ED
04BF
f4ct
04C3
04C5
04c7
04C9?
04CB
04CD
04CF
0401

NANO,ROUTINES trelease.2.2

0BJ CODE M STMT SOURCE STATEMENT

693 xHEADING
EDSE 694 INITFB IM
21000F 695 LD
7C 696 Lo
ED47 697 LD
FDZ1EB03 698 LD
FD22040F 699 LD
FDZ11904 700 LD
FDZZ0A0F 701 Lo
3E06 702 LD
D30A 703 ouT
3E0A 704 Lb
D30E. 705 out
08 706 EX
3E40 707 Lo
o8 708 EX
AEBF 709 LD
D30A 710 out
3ECF 711 LD
D30B 712 ouT
3EFF 713 LD
D308 714 - our
3E87 715 LD
D30A 716 out
D30B 717 out
JEFF 718 LD’
D308 719 out
DE08 720 IN
C3c302 721 JP

722 i

723 i

724

NOTES:

INITPB

2 .
HL»TABLE
ArH

IyA
IY,SERVOC
(TABLE+06H) v IY
IY+SERVIC
(TABLE+0AH) ¢ IY
Ay D6H
(0AH) vA
Ar0AH
(0BH) vA
AF s AF*
Ay40H

AF »AF*
AyBFH
(0AH) 1A
A»OLFH
(0BH) »A
Ay OFFH
(0BH) rA
AsB7H

“(DAH)»A

(O0EH) »A

. ArOFFH

(08H) A
Ar (08H)
MAIN

PAGE 32
ASM §.8

1Z80 interrurt mode 2
taddress of vector table
ihidh bute of address
iset interrupt redister
joutrput service routine
iset in vector table
tinFut, service routine
iset in vector table
iload interrurt vector
ifor Port C

iload interrurt vector
ifor rort D

iset format for CONVDI

i

i

iset FI0 mode 2

trort C

iset P10 mode 3

irort D

iset mask bute Port D reauired
ito follow set PI0 mode 3
ienable PIO interrurts
jrort C

irort D

iinitialize CRDY

tinitialize DRDY
idumr to routine MAIN

INLTRH NAND.ROUTINES relesse.2.2
LDC  OBJ CODE M STMT SOURGE STATEMENT

795 WHEADING INITPM
0404 EDSE 726 INITFM 1IN Z
04D6  21000F 727 LD HL» TABLE
049 7C 728 LD ArH
04DA  EDA7 729 LD 1A
04D0C  FDZ10505 730 LD IY 1 SERVM
04ED  FDZ20C0F 731 LD (TABLE+DCH) y IY
04E4  3EOC 73z LD Ar0CH
B4E6  D3OE 733 ouT (0EH) A
o4E8 08 734 EX AFyAF'
04E9  3IE40 735 LD ArA0H
04EE 08 736 EX AF O
04EC  3ECF 737 LD Ay OCFH
04EE  D30E 738 ouT (DBH) 7A
04F0 - 3EOF 739 LD Ay OFH
04F2  D30B 740 ouT (DBH) »A
04F4  3E97 741 CWORD LD Ar97H
04F6  D3OB 742 ouT (0BH) v&
04F8  SEFC 743 LD A»OFCH
04FA  D30B 744 ouT (0BH) »A
04FC  O0E09 745 LD Cr09H
04FE  3E00 744 LD Ar00H
0500 ED79 747 ouT (C) A
0502 = C3C302 748 JP MAIN

749 &

750 &

751

NOTES:

PAGE 33
ASh 5.8

+280 interrurt mode 2
taddress of vector table
thigh bute of address

iset interrupt redister
taddress of service routine
tset in vector table

tset interrurt vector for
trort D

jset format for CONVDI

iset mode 3 for port D
idefirne irrFut lines for
irort D

iset interruprt control word

imonitor PBOYFR1

P T .
finitialize lamr monitors
tto off rosition




PN
SERVM NANO.ROUTINES release.2.2 PAGE 34 INITFF NAND,ROUTINES release.2.2 FAGE 35
LOC OBJ CODE M STMT SQURCE STATEMENT ASM 5.8 1.0C  0EJ) CODE M STMT SOURCE STATEMENT ASH 5.8
752 WHEADING SERVM 807 xHEADING INITFFP
0505 G5 753 SERVM  FUSH EC isave CFU redisters 0573 EDSE 808 INITFF IM 2 1280 mode 2 intervurts
0506 DS 754 FUSH DE 0579  21000F 809 LD HLs TAELE {address of vector table
0507 ES 755 FUSH HL 0578 7C 810 LD ArH ihigh bute of address
0508 FS 754 PUSH AF 0579 ED47 811 LD A jset interrurt vector
0509 DDES 757 PUSH IX 0578 FD211904 812 LD IY,SERVIC iservice for rort C’
0508 FDES 758 PUSH IY 057F  FD220A0F 813 LD (TABLE+0AH) » IY iset in table
050D FD2AE40F 799 LD IYy(ADDL) isave state of (ADDL) 0583  FDZ11F04 814 LD TYSERVID irort D
0518 FDES 7460 PUSH 1Y 0587 FD22080F 815 LD (TABLE+08H) v XY iset. in tahle
0513 OE09 761 LD CrO9H jimput from FID rort € 038R 3E0A 8t LD Ar0AH iset interrurt vector for C
! 0515 ED78 762 IN A (C) 058D D30A 817 ouT (0AH) »A
, 0517 E&OF 763 AND 0FH iclear hidh order nibble 058F  3E08 818 LD Ar0BH iset interruert vector for D
i 0519  32E40F 7464 LD (ADDL) A irut, bute in ADDL 0591 D30E 819 ouT (OEH) »A
! 051C 17 765 RLA itranspose high order nibble 0593 08 B20 EX AFrAF' tset format for CONVDI
} 051D 17 766 RLA iwith laow order nibble 0594 3E40 021 LD A»40H
031E 17 767 RLA 0576 08 822 EX AF rAF'
051F 17 768 RLA 0597  3E4F 823 LD Ay 4FH .imode 1 for C and D
| 0520 ED79 769 our (C)rh toutrut to lame monitors 0599  D30A 824 ouT (0AH) ¥A
‘ 0522 DD23 770 DSH INC IX jurdate data stack rointer 0596 D3OE 825 ouT (OBH) 7A
f 0524 DDZ3 771 INC IX 059D 3E87 826 LD ArB7H tenable C and D
: 0526 DD23 772 INC IX 059F D30A az7 out (0AH) yA
\ 0528 00 773 NOF ino oreratian 05A1 D30B 028 ouT (0BH) rA
; 0529 DD3&00FF 774 LD (IX+00H) » OFFH tset inmer DLOOPM time 05A3 DB08 829 IN Ar (DBH) $initialize CRDY
! 052D DD34010A 775 LD (IX+01H) y 00AH iset CLOOFM time 05A5 DRO? 830 IN Ar (09H) tand DRDY
! 0531 DD340202 774 CLOOPM LD (IX+02H) » 02H jset auter DLOOFM time 0547 C3C302 831 JP MAIN
i 0535  Z21ES0F 777 LD HL »ADDH troint to disrlay buffer 832
! 0538 EDS7 7740 LD Arl ifind value of IFF2 833 i
| 053A EA4105 779 N PE +HIGHM 834
if 053D 3400 780 LOWM LD (HL) »00H fvalue = 0
053F 1802 781 JR NEXTM
0541 3610 782 HIGHM LD (HL) v 10R ivalue = 1
: 0543 ED73E20F 783 NEXTM LD (DATAL) »SF icory SF to buffer
; 0547  21B70F 784 LD HLyLEDL iset for CONVDI
i 0544 11ESOF 783 LD DE»ADDH iset for CONVDI NOTES:
' 054D CD7CFA . 786 CALL CONVDI
i 0550 CDO9F9 787 DLOOPM CALL DISFL
| 0553 DD3500 788 DEC (IX+00) itimer for disrlaw
| 0556 20F8 789 JR NZ ¢y DLOOFM
! 0958 DD3502 790 DEC (IX+02) itimer for disrlay
' 0558  20F 791 . JR NZIDLOOPM e aaeesstersa ettt sheeanestasesatertssessaeneserasasanans
! 0550 DD3501 792 DEC (IA+01) itimer for service routine
: 0540 20CF 793 JR NZ,CLOOPM
0562 FDE1 794 POF Iy irestore contents of ADDL
0554 FD2ZE40F 795 LD (ADDL) r LY
15348 FDE1 796 FaF IY irestare CPU redisters
196 DDEL 797 POP IX
J96C F1 798 Far AF
156D E1 799 POF HL
J5E D1 800 Fap DE
J56F  Ci i 801 POP BC
0570 FB . 802 EI ienable interrurts
: 0571 ED4D a03 RETI ireturn from interrurt [ s
! : 804 ¢
a05 i
i 806 !
|
lk



INITOC NANO.ROUTINES release.2.2
LOC  OBJ CODE M STHT SOURCE STATEMENT

835 &HEADING * INITDC
05AA  EDJE 834 INITDC IM 2
05AC  21000F 837 LD HL s TAELE
05AF 7C 838 LD ArH
0580 ED47 839 LD IsA
0582  FD212504 840 Lo IYrSERVIE
0586  FD2Z0EOF ~ 841 LD (TABLE+DEH)» IY
05BA  FD212B04 842 LD IYySERVIF
0SBE  FD22100F 843 - LD (TABLE+10H) »IY
05C2  3E0E 844 Lo Ar0EH
05C4 D30E 845 ouT (CEH) A
05C6  3E10 8464 LD Ar10H
03C8  D30F 847 out (OFH)»A
05CA 08 848 EX AF yAF'
05CB  3E40 849 LD Ar40H
05CD 08 850 EX AFyAF’
05CE  3JE4F 851 LD Ay4FH
0500  D30E 852 our COEH) »A
0502  DIOF 833 out (OFH)»A
0504  3E67 854 LD Ar»87H
0506  D30E 455 ouT (0EH) A
0308  D30OF 854 ouT (OFH) v A
05DA  DBOC 857 IN Ay (OCH)
050C  DBOD 858 IN Ar (ODH)
0SDE  C€37305 a39 ’ JP INITPP

840

861

842

NOTES:

PAGE 36 .
ASM 5.8

1280 interrurt mode 2
taddress of vector table
thigh bute of address

iset interrupt vector
iservice routine rart £ input
iset in table

iservice routine rort F ineul
iset in table

tload interrurt vector E

iload interrurt vector F

iset format for CONVDI

iset PTI0 mode 1
irort E

irort F

fenable FIO
irort E

irort F
jinitialize ERDY
tinitialize FRDY

SEROCX
LOC

05E1
05E2
05E3
05E4
N3ES |
05E7
05EY
0510
0SEF
3F L
05F3
05F3
05Fé
05FA
05FE
0602
0605
0607
060A
060C
040E
0410
U411
0612
0614
0619
061C
061F
0622
0625
0627
0424
062C
0462F
0631
0633
0637
063A
063G
043E
01640
0641
06472

© 0613

0644
04645

(M5

D5

ES

Fo

DDES
FDES
FD2AEADF
FDES
Dpz3’
bpa3
DDZ3

09
DD3400rF
DDIG010A
DD340201
21ES0F
EDS7
EADEDS
3600
1802
3610

2B

34
ED73E20F
Z1BY0F
1IEGOF
CD7CFa
CDO9F?
DD3%00
20FB
DpD3502
20F3
03501
20CD
FDE1
FDZ2EAOQF
JAE4DF
Daos
FDEL
DDE1

863
864
865
866
867
8ed
869
870
871
872
623
674
875
876
877
978
879
880
881
482
883
684
[a5
906
8a7
8688
aa9
850
891
a9z
av3
a94
8ys

- 8%6

897
8978
899
200
701
202
903
204
205
206
907
708
209
210
?11
P12

LOWX LD

NANUROUTINES
Ok:d CODE M STMT SOURCE STATEMEN)

*HEADING
SEROCX  FUSH
FUSH
FuUSH
PUSH
FUSH
PUSH
LD
PUSH
DsX ING
INC
INC
NOF
i
LD
CLOOPX LD
. LD
LD

HIGHX LD
NEXTX ' DEC

1LDOFX  CALL

ouTx Lo

- . e

SEROCX
EC

DE

Hi.

AF

IX

IY
IYy(ADDL)
IY

IX

- IX

Ix

(IX+00H) »OFFH
(IX+01H) r BDAH
(IX+02H) r01H
Hi. yADDH
AT
FEyHTGHX
(HL) s DOH
NEXTX
(HL)»10H
HL

(L)
{DATAL)SP
HL.rLEOL
DErADDH
CONVDI
DISFL
(1X+00)

NZ yDLOOFX
(1X+02)
NZ»DLOOFX
(IXx+01)
NZyCLOORX
Iy

(ADDLY yTIY
Ar (ADDL)
(0BH) »A
Iy

IX

AF

HL

DE

EC

release 2.2

FaGE 47
ASH 5.8

tsave CFU registers

isave state of (ADDL)

jupdate data stack pointer

ino oreration

isel, DLOOFX time

iset CLOOFX time

iset DLODFX time

iroint to disrlaw buffer
ifind value of IFF2

jvalue = 0

tvalue = 1 .
imove buffer rointer
yincrement ADDL
fcory 5F to buffer
}set, for CONVDI

tset for CONVDI

itimer for disrlay

itamer for dasrlay

itimer for service routine
irestore CFU redisters
irestore state of (ADDL)
joutput the bute that was

iin ADDL when interrurted
irestore CFU redisters

jerable interrurts
ireturn from interruet



CHFTST
Lac

0647
0649
J49B
064D
0650°
1653
0655
0657
0658
065A

065C
045F

0663
D466
0669

066A
064D

2671
0674

0677
0674
04670

067E
0480
0682
0483

06864

0688
04BE
048E

068F
0690
0691
0692
0693
0694

0695
0494

0698

NANO, RDUTINES

0BJ CODE M STMT SOURCE STATEMENT

913 XHEADING
3E03 914 CHPTST LD
D30A 915 ouY
D30B 914 out
240300 917 LD
0T0AFF 918 LD
ED41 919 ouT
ED&? 920 ouT
oc 921 INC
ED41 922 outT
EDé1 923 out
924
925
926}
31A00F 927 REF LD
DD210008 928 LD
929
010000 930 LD
CD88D4 931 CALL
00 932 'ENDREF NOP
933
31A00F 934 UNKN LD
DDZ1000C 935 LD
- 936
010000 937 LD
€DBBOS . 938 CALL
939
940
210008 941 COMPAR LD
942
11000C 943 LD
944
1A 945 NEXTE LD
944
EpAL g47 CFT
2037 948 JR
13 949 INC
EA7D06 950 JP
951
1833 952 GOOD - JR
953
954
110000 955 STORE LD
240300 956 NTEST LD
78 957 LD
958
as . 959 AND
&F 960 " LD
76, 961 LD
Adq . 962 AND
&7 963 LD
7c 964 MASK LD
965
BS 966 OR
2018 967 JR
968
78 969 TEST LD

970

CHFTST
Ar03H
(0AH) 1A
(OEH) A
HL s (MASKW)
ECy OFFOAH
(C)rB
(C)rL

[»

(C)B
(C)rH-

SFy CHFSTK
IXyREFIC

ECy0000H
STORE

SFrCHFSTK
IXsUNKIC

ECy0000H
STORE

HL/REFIC
DE s UNKIC

Ay (DE)

NZyEAD
0E
FEyNEXTE

START

DEy0U00H
HL v (MASKKW)
AsE

L
LsA
ArD
H
HrA

“AsH

L
NZ rNXTWD

AE

reledse.2.2

FALe 38
AsM 5.8

ilmitislize T redgister an FIO

iSet Mode 3 for rorts A and E
iSet Mode 3 for rort A
tSet I/70 bits for rort A

iSet, Mode 3 for sort B
iSet I/0 bits tor rort B

ilnitialize stack rointer
iInitialize reference IC

imep rolnter

iInitislize counter word
iGererate the reference tabie

jInitialize stack rointer
iInitialize unkrown IC mar
irointer

fInitialize counter word
iGererate the unkrown IC's
joutrut table

iSet—ur for compare using the
iCPT instruction

tHL points to ref tabler DE
iroints to unk IC table

tLbad unknown outrut bute 1nto
{accumulator

jComeare with (HL)

tIf not =y we have a8 bad IC

PIF =y set up to test rnext bute
iIf F/V Flad = 1 g@o test

inext bute

iIf F/V flad = 0 BC is =zero and
iwe have tested all the butes

iInitialize test word

iLoad HL with mask word
tFerform 14-bit AND on mask and
itest words

iCheck if resuwlt of 1é6-bit
FAND = 0

If not 0s do ta next test huyte

iIf = 0y it 1s & valid test word
ilutrut 1t to 10

CHPTST NANO,ROUTINES release.2.2
LOC  0OBJ CODE M STMT SOURCE STATEMENT
0699 D308 971 ouT (08H) »A
0498 7A 972 LD ArD
069C D309 973 ouT (09H) 1A
069E 240300 974 LD HLy (MASKW)
06A1  DBOS 975 IN Ar (08H)
06A3 AS 976 AND L
06A4  DD7700 977 LD (IX)rA
06A7  DDZ3 978 INC IX
06A7  DBO9? 979 IN Ar (09H)
06AE A4 780 AND H
06AC  DD7700 981 LD (IX)rA
06AF  DD23 982 ING X
06EL 03 983 INC BC
06E2 03 7284 INC EC
985 §
D6E3 13 986 NXTWD  INC DE
04B4  7A 987 LD ArD
065 B3 988 OR E
064 2003 789 JR NZyNTEST
990
068 C? 771 RET
992
0689 1800 993 BAD JR START
994 &
06EE  1BAD 995 START JR " UNKN
996
997 &
998 i
P97 i
NOTES:

PAGE 39
ASM 5.8

1Get mask word for IC
$Inrut LD bute from IC
iMask it

iStore it

tUrdate IX

iInput HI bute from IC
iMask. it

7Store it

jUrdate IX

$Add two to counter

iGet next test word

iIf DE is not zeror do back for
inext test word

$If DE is zero full outrut table
iis denerated

tBad ICy start over

jdump to test routine for
sunknown IC




SERCT1 NANO.ROUTINES release.2.2 FAGE 41
INITCL NAND.ROUTINES releases2.2 PAGE 40 LOC ORJ CODE M STMT SOURCE STATEMENT . A5M 5.8
i LOC  OBJ CODE M STMT SOURCE STATEMENT ASM 5.8
' 1020 xHEADING SERCT1
1000 xHEADING INITC1 04E0 CS 1021 SERCT1 FUSH  EC o tsave status of EG
06BD  EDSE 1001 INITCL IM 2 $280 Interrurt Mode 2 04E1L  DE1L 1022 LD Cy11H . SFORT 11H of CTC
06EF 21000F 1002 LD HL» TABLE, taddress of-vector table 04E3 C33104 1023 JE SERVT
04C2 7C 1003 LD AsH thish bute of address 10249 3
06C3  ED47 1004 LD I»A iset interrurt redister 1025
06CS  FD214E02 1005 LD I¥»SERV1 iservice routine address 1026
04C?  FD221A0F 1004 LD (TABLE+1AH) s Y iset in table -
04CD  3Ei8 1007 LD Ar16H tload interrupt vector
‘ 06CF D310 1008 ouT (10H) 1A #to CTC CHANNEL 0
| 04D1 08 1009 EX AFrAF' iset format for CONVDI -
04D2 3E40 1010 LD Ar40H
04D4 08 1011 EX AF rAF'
. 04DS  3EC7 1012 LD Ay OC7H $set channel control word NOTES:
; 04D7 D311 1013 ourt (11H) rA -
i 06D9  3E0S 1014 LD Ay OSH yset time constant
04DB D311 1015 our (11H) v fredister
66DD  C3C302 1016 JP MAIN #Jump to routine MAIN
1017
1018
1019

NOTES:




SERCT2

NANO,ROUTINES release.2.2

LOC  OBJ CODE M STMT SOURCE STATEMENY

06E6
06E7
06ES
04E9
04EA
046EC
06EE
06F2
06F4
06F6
06F8
06F9
06FA
04FD
06FF
0701
0703
0704
0708
070C
0710
0713
0715
1718
0714
071C
071E
0722
0725
0728
0728
072E
0731
0733
0734
0738
0738
073D
073F
0741
0743
0745
0747
0749
0748
074D
074F
0751
0753
0755
0757
0759
0758
0750
075F
0763
0765

S

D5

ES

F5
DDES
FDES
FDZAE4OF
FDES
0E1é
ED40
AF

90
rixiig
DD23
DoD23

-0D23

00
DD3600FF
DD34010A
DD360202
21E50F
EDS7
EALCO7
3600
1802
3410
ED73E20F
21B90F
LESOF
CO7CFA
COO9F9
DD3s00
20F8
DD3502
20F3
DD3501
20CF
3E2F
D314
396
D314
3E47
D315
3690
D315
3E47
D314
3E00
D316
3EC7
0317
3EH
D317
FDE1
FD22E40F
FDE1
DDE1

1027 =HEADING

SERCT2

1028 SERCTZ PUSH BC

1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039

1040°

1041
1042
1043
1044
1045
1044
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1074
1077
1078
1079
1080
1081
1082
1083
1084

PUSH DE

PUSH HL

PUSH AF

PUSH IX

PUSH Iy

LD LYy (ADDL)

PUSH Iy

LD Cr16H

IN By (L)

XOR A

SUB B

LD (ADDL) A
DsT INC IX

INC IX

IN  IX

NOP

LD (IX+00H) » OFFH

LD (IX+01H) r00AH
CLOQPT LD (IX+02H) »02H

LD - HL » ADDH

LD ArT -

JP FErHIGHT
LOWT LD (HL) v 00H

JR NEXTT
HIGHT LD (HL)»10H
NEXTT LD (DATAL) s SP

LD HLyLEDL

LD DE ADDH

CALL CONVDI
DLOOFT CALL DISFL

DEC (IX+00)

JR . NZyDLODPT
DEC (IX+02)
JR NZrDLODPT
DEC (IX+01)
R NZCLOOPT
Lo Ar2FH

ouT (14H)»A
LD Ar96H

ouT (14H) »A
LD Ar47H

T (15H) rA
LD Ar40H

ouT {15H) A
LD ~ Ard7H

ot (16H) »A
LD Ar00H

out (16H) A
LD Ay 0C7H
our (17H) vA
LD Ay0LlH

our (17H)»A
POP IY

LD (ADDL) » 1Y
POP

FOP IX

PAGE 42
ASH 5.8

isave CPU redisters

isave state of (ADDL)
jinPut from FID rort F
iclear A

#find number of seconds
tload ADDL with FID data

jurdate data stack rointer.

ino orFeration

iset, DLODPT time

iset CLOOPT time

iset DLOOFT time

iroint to disrlay buffer
ifind value of IFF2
ivalue = 0

ivalue = 1

icory SF to buffer

iset for CONVUDI

iset for CONVDI

itimer for display
itimer for disrlau
itimer for service routine
iChannel 0 control word
iChannel 0 time constant
iChannel 1 control word
iChannel 1 time constant
iChannel 2 cortrol word
iChannel 2 time constart
jiChannel 3 control word
jChanrel 3" time corstant

irestore contents of ADDL

irestore CFU redisters

NANG.ROUTINES release.2.2

LOC  0BJ CODE M STMT SOURCE STATEMENT

SERCT2
0767, Fi
0768 ElL.
0769 DA
0764 Ci
0768  FB
0762  EDAD
NOTES:

1085

1086
1087
1088

- 1089

1090
1091
1092
1093

4
i
H

POP  AF
POP  HL
POF  DE
FOP BC
EI

RETI

FAGE 43
ASM 5.8

ienable interruert flir—flor
ireturn from interrurts




INITC3
Loc

076E
0770
0773
0774
0776 .
077h
077E
0780
0762
0783
0785
0786
0788
078A
078C
078E
0790
0792
0794
0794
0798
0794
079C
079E
0740
0742
0744
07846

EDSE
21000F
7C

ED47
FD21E406
FD22260F
3EZ26
D314

08

-3E40

08 -
3E2F
D314
3E96
D314
3E47
D315
3E40
D315
JEA7
D316
3E00
D316
JEC7
D317
3E01
D317
€3c302

NOTES:

NAND,ROUTINES releasesZ.2
0BJ CODE M STMT SOURCE STATEMENT

1094 HEADING

-1095  INITC3 1IM

1096 LD

1097 LD

1098 Lp

1099 LD

1100 LD

1101 Lo

1102 out
1103 ‘EX

1104 LD

1105 EX

1104 Lo

1107 our
1108 LD

1109 ouT
1110 LD

1111 out
1112 Lo

1113 ouT
1114 LD

1115 aut
1116 LD

1117 out
1118 LD

1119 ouT
1120 LD

1121 out
1122 JpP

1123

1129

1125

INITC3

2 .
HLs TABLE
ArH

I,A
IY»SERCT2
(TABLE+26H) »IY
Ar26H
(14H) rA
AF AR’
As40H

AF yAF'
Ar2FH
(14H) rA
ArP6H
(14H) »A
ArA7H
(15H) 1A
Ary40H
(15H) sA
Ar47H
(16H) A
Ay 00H
(14H) »A

A OC7H
(17H) A
Ay01H
(17H) 1A
MAIN

PAGE 44
ASH 5.8

$280 Interrurt Mode 2
ivector address table
thidh bute of address
iset. interrurt redister
iservice routine address
iset in table

tload interrurt vector
ito CTC Channel 0

iset format for CONVDI
iChannel 0 control word
iChannel 0 time constant
iCharnel 1 control word
iChannel 1 time constant
iChannel 2 control word
iChannel 2 time constant

iChannel 3 control word

iChannel 3 time constant

INITC2

LOC 0BJ CODE M STMT SOURCE STATEMENT

07A% FDZ21E006
07AD  FD22180F

07B1  '3EC7
0783 D310
0785 3ED1
0787 D310

0789 C3BDOG

078C

F000

NOTES:

1126
1127
1128
1129
1130
1131
1132

1133

1134
1135

1136 -

1137
1138
1139
1140
1141

NANOJROUTINES release.2.2

*HEADING
INITC2

P

LD
LD
Lo
out
LD
ouT
JP

DEFS

ORG

INITC2
IY,SERCTL
(TABLE+1BH) »IY
Ar0C7H

(10H) vA

Ar01H

(10H) v

INITCL

10H

0F000H

PAGE 45
ASM 5.8

$gervice routineé address
tget in table
iChannel 0 c¢ontrol word

itime constant redister
$for channel 0




BLKMVE NAND.ROUTINES release.2,2 PAGE 46 N R 2 0B CODE M BTHT SOURCE NAND-RONTINES  release.2.2 A
LOC ObJ CODE M STMT SOURCE STATEMENT ASM 5.8 . 3 *
s . 1160 xHEADING NANOR2
1142 - WHEADING BLKHVE FOOD DD21000C 1161 NANDRZ LD  IX/DSTACK iset IX to RAM
1143 ORIGIN EQU 100H - 1162 jcounter location
1144 LENGHT EQU 700K
1145 3 - FO11  2142F0 1143 ) LD HLrSTRING X )
1148 3 F014  11BBOF 1164 HQVE LD DEsLEDH jand DE to disrlas buffer
1147 F017  010A00 11465 LD ECy0AH flf[:=r|u of butes to move
FO00  FB 1148 BLKNVE EI FolAa ES 1166 iUS: HL tbave character rointer
Foo1 218EFD 1149 LD HL »RESTART FO01B  EDBO 1167 DI :f?DVE firgt 10 butes
Fo04 F3 1150 oI FoiD DD340OFF 1168 LD (IX)»0FFH iFreset counter
< F021 DD340101 1169 LD (IX+1H)»01H ifor disrlay scansreed
F0OS 110001 1151 LD DEyORIGIN
Fo08 010007 1152 LD BCrLENGHT AL 1170 LD ALOTH
FOOB  EDBOD 1153 LDIR F027 32BBOF 1171 LD (LEPH)!A iMask off LED disrlaus
1154 3 ) F02A 32B90F 1172 . LD (LEDH+1H) »A
1155 3 F020 CDO9F? 1173 DS . CALL DISFL
1156 F030 DD3S500 1174 DEC (IX) iTimeos s
1157 ¢ F033 20F8 - 1175 JR NZ»DS i seedelay
1158 3 F035 DD3501 1176 DEC (IX+1iH) $essand .
1159 F039 - 20F3 1177 JR NZ»DS 3 +eedisplay
FO3A E1L 1178 POF HL iRetrieve character pointer value
F03B . 23 1179 INC HL iAnd increment ’
FG63C 7E 1180 . LD Ar (HL) iCheck character for erd code
F03D FEO1 1181 cP 01H $1'01'y otherwise move alond
FO3F 2003 1162 JR NZyMOVE
F041 ° FF 1183 RET 38H ) tReturn control to the
1184 . iNanocomruter oreratind system
NOTES: 1185
1186
1187 ¢
F042 00 1188 STRING DEFB 000H tLeadind blanks
_Fo43 00 1189 DEFE 000H
F044 00 1190 DEFEB ~ 000H
F045 00 191 DEFE 000H
F046 00 1192 DEFB 000H
F047 00 - 1193 DEF& 000H
Fo48 00 1194 DEFB 000H
F049 00 1195 DEFB 000H
Fo4A 00 1196 DEFE 000H
F048 00 . 1197 DEFB 000H
FO4C B& 1198 DEFB 0B&H 8
F04D BC 1199 DEFE 0BCH iG
FO4E Bé 1200 DEFB 0Bé&H 5
FO4F ‘02 1201. DEFE 002H =
FOS0 EE 1202 DEFB OEEH A
FO51 1E 1203 DEFE 01EH 3T
F052 9E° 1204 DEFB 09EH iE
F0S3 ‘B4 - 1205 DEFE 0B6H 13
F054 00 1206 DEFB 000H i
F055 EC 1207 DEFE O0ECH iN
FO0S6 EE 1208 DEFE NEEH A
F057 EC 1209 DEFE 0ECH N
F0S8 FC 1210 DEFB 0FCH i0
F039 00 1211 DEFE 000H
FOSA  0A° 1212 DEFB 00AH iR
FOSB 3A 1213 DEFE 03AH He
FOSC 38 1214 DEFB 038H 1
FOS0 1E 1215 . DEFE 01EH 3T
FOSE 20 1216 DEFB 020H i1
FOSF 24 1217 DEFBE 02AH N
y)




NANDR2

Loc

FO&0
F041
F0&2
F0é3
F044
FO45
FObs
FO&7
Foo8
F049
FO&A
FO4E
FO4C
F04D
FOGE
FO&F
F070

Fo71

F072
F073
F074
F075
F0746
F077
Fo78
Fo7%9
FO07A
Fo7e
Fo7C
F07D
FO7E
FO7F
F080
FoBl
Fo82
Fo083
Fo84
Foas
FoBs
FoBZ
Foag
Foe?
FOBA
Fo8B
Fo8C
Fo8b

0BJ CODE M STMT SOURCE STATEMENT

€

NAND .ROUTINES

1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1244
1247
1248
1249
1250

1251

1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264 RESTART
1265
1266 i

DEFB
DEFE
DEFB
DEFE
DEFB
DEFB
DEFB
DEFB
DEFB
DEFE
DEFE
DEFE
DEFE
DEFB
DEFE
DEFE:
DEFE
DEFE
DEFB
DEFE
DEFB
DEFE
DEFE
DEFE
DEFE
DEFE
DEFB

~ DEFE

DEFE
DEFE
DEFE
DEFB
DEFB
DEFE
DEFE
DEFE:
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE:
DEFB
DEFE
DEFE
DEFE

09EH
0B&H
000H
00AH
09EH
01CH
09EH
OEEH
OEi6H
09EH
000H
0DAH
002H
0DAH
000H
01CH
0FCH
OEEH
07AH
09EH
07AH
000H
GO0H
00CH
D00H
000H
000H
09CH
060H
OEEH
OFCH
00CGH
000H
010H
000H
010H
001H
010H
000H
000H
000H
000H
000H
C00H
006H
000H

release 2,2

wm

-, SE wr WP wp ey

~m:=>

PAGE 48
ASM 5.8

itrailing blanks

CROSS REFERENCE

SYMBOL VAL M DEFN
ADD7  DFEA 56
ADDH  OFES 45
ADDL  DFE4 1
BAD  04B9 593
BAUD F9F2 61
BAUDRT OFAE- 58
BLKMVE FOOD 1148
CHECK 012F 129
CHECKB F99D 59
CHPSTK OFAQ 62
CHFTST 0647 914
CLOOFL 0285 398
CLOOP3 0382 530
CLOOFG -0453 662
CLOOPM 0531 776
CLODOFN 0330 488
CLOOPT 070C 1047
CLODFX OSFE 878
COMPAR 0677 941
CONUDI FA7C 51
CHORD 04F4 741
DATAH OFE3 47
DATAL OFEZ 48
DATALF 01CA 254
ODDRIVE 0186 231
DECODE 010A 87
DELAY 01E3 283
DISAB 02E6 444
DISPL F909 52
DISTST 01C7. 253
DLOOP 0ZEA 446
DLOOFL 0246 411
DLOOP3 03A4 544
DLOOFG 0472 673
DLOOPM 0550 787
DLODPN 034F 499
OLOOPT 0728 1058
DLOOPX 061F  B91
DREGL D1E6 285
08 FOzD 1173
0s1 0276 392
D83 0373 524
DSC 0449 656
DSM 0522 770
DEN 0321 482
DSPLAY 0208 320
DST  O04FD 1041
DETACK 0C00 60
DEX  OSEF 872
ENABG 044A 459
END 0144 165
ENDREF 0649 932

1

REFS

aise
152
497
1056
170
200
?48
285

301
927

17
550
679
793
505

1064

897

161
1057

158
156
1054
281

271

162
1058

448
413
546
475
789
01
1060
a93
294
1175

160
531

587

NAND.ROUTINES release.2.2 PAGE 49

1649 174 317 399 409 433 443 489
542 643 671 777 785 879 887 1018

652 455 6B1 759 744 795 B8B70 899

1034 1040 1082

321
934

175

171
172

1746
1173

15
548
&77
791
503
1062
895

1177

1161

319 410 445 498 543 672 786 B0

309 407 441 495 "S540 449 783 887

520 411 446 499 544 673 787 891



CROSS REFERENCE
SYMBOL VAL M DEFN REFS

ENFIO
ERRLF
ERROR
GETNO
G0OOD

HIGH

HIGHL
HTRH3
HIGHG
HIGHM
HIGHN
HIGHT
HIGHX
INITO
INIT1

L INITIN
INIT2

INITC1
INITCZ
INITC3
INITDC
INITID
INITOC
INITFB
INITPM
INITFP
KBSCAN
KBTST
LEDH
LEDL
LENGHT
LOOP1L
LOOFZ
LOOF3
LOOF4
LOOFS
LOGPé
LOW
LOW1
LOW3
LOWG
LOWM
LOWN
LOWT
LOKWX
MATIN

MASK
HASKW
MEM1
MuvE
NANORZ
NEXT
NEXT1
NEXT3
NEXTE
NEXTG
NEXTM

030D
015F
0144
0iF3
0686
0208

0295

0392
0463
0541
0340
071C
060E
0218
0231
02F64
0247
04ED
0747
076E
05AA
03F4
03C1
0495
0404
0573
F8DE
01EE
0FB8
OFE9
0700
0100
0104
010E
0120
0190
01A0
0204
02791
038E
045F
053D
033C
0718
060A
02C3

0694
0003
011E
Foiv
FooD
02DA
0297
0394
067D
0465
0543

576
162
144
304
952
43g
404
536
668
782
194
1053
884
342
355
459
348
1001
1127
1995
836
597
543
694
726
goa
55
301
49
50
1144
70
79
93
117
205
206
434
402
534
666
780
492
1051
882
43g

964
57
114
i164
1161
439
405
937
945
469
783

163
135
324

435
401
543
665
779
491
1050
881

1133

859
304
302
1164
159
1152
73
82
96
143

NAND,ROUTINES releases2.2 PAGE
‘307
1171 1172 :
173 408 - 442 494 541 470 794 868 1055

213

209

350
1016

917
182
1182

437
403
935
950
667
781

363 381 449 471 580 613 721 748 B3L
1122

956 974
186

5

[

. CROSS REFERENCE
SYMBOL VAL M DEFN
NEXTN 0342 495
NEXTT 071E 1034
NEXTX 0610 a8s
NEXXT 013E 142
NTEST 068B 956
NXTLOGC 0135 133
NXTHD 06B3 986
oK 017F 176
ORGIN 0100 41
ORIGIN 0100 1143
OUTRUT 01CD 260,
OUTSIM 0212 330
OuTX . 0637 900
PCNTR 01AD 220
PSEL 0000 44
PULSR 0112 102
REF 06sC 927
REFIC 0800 58
RESTAR FOBE 1264
SERCTL 04E0 1021
SERCTZ 04E&6 1028
SEROCX 05E1 864
SERVI 024E  3B6
SERVZ 02F5 454
SERV3 0348 518
SERVI 0431 444
SERVIC 0419 418
SERVID 041F 625
SERVIE 0425 632
SERVIF 0428 439
SERVM 0505 753
SERUN 0319 474
SERVOC 03EB 585
START 04BB " 995
STORE 0688 955
STRING F042 1188
TABLE OFO00 43
TEBT 0498 949
THROW 03E3 579
UCINM 01aB 219

 UCINP 0190 194
UNKIC 0C00 59
UNKN. D&6A 934
WAIT 0194 204
XFER 0184 182

REFS

493
1052
883
136
989
139
967
177
42
1151
274

225
235

928
1149
1127
1099

344
374
376
620
700
601
840
842
730
461
567
952
931
1163
104
699
1002

935
995
195

182

941

357

627
812

.NANO.ROUTINES release.2,2 PAGE

372 466 1005

634 641 1023

a14.

698
993
938

369

701
1006

943

223

373 375 377 564 S4B 598 602 495
727 731. 809 813 815 837 841 843
1096 1100 1128 -

51
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