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;% EP
& driver progrom for the MdV EPROMGRAWHER.

*
* 3
X £
;¥ *
* ¥
i* Programs and reads the following EPROHs: ¥
* 25168, 25164, 2716 *
* 2532, 25324, 2732, 27324 *
* 2564, 2564A, 2764, 27E4A *
;¥ 27128, 27128A ¥
* 27256, 272564 *
;¥ 27512 *
¥ %
Xx ¥

¥

*

¥

*

*

;¥ The following algorithms are evoilable:
;¥ - Classic 50 ms

;¥ - Inteligent
;¥ - Quick pulse
*
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Neme: EP.HAD

Written by: Nico de Vries
Mari Andriessenrade 493
2387 HA Capelle can den IJasel
The Netherlands

Hiztory:

H

; 98-63-1987 S8tart of work

; 2B-903-1987 Command input working

} 29-03-1987 Commanda D, @, M and R working

; 87-04-1987 Commands ¥V, E and T working

; 12-e4-1387 Command P working; first EPRONWs progrommed
H Commonds now colled as subroutines

; 13-04-1987 Next failure feature added to V command

H T command tries empty test firat

; 15-84-1987 D commond modified

i B commond working

; 17-@4-1987 € command added

3 Program moved from $A000 to $209

; 38-04-1987 I command odded

i MONBES outomaticolly loaded on stort up

i Editing in B command now possible

H 8 command added

; 91-@5-13987 ¥2.99: pre-release for limited distribution
5 HELP-text added end bug fixed

L0 8:HON replaced by LD S:MONITOR

Breok during programming switches supplies off
23-96-1987 ¥1.80: release {identical to Vv@.39i)

H

j 18-85-1987 o bug in I command fixed

3 b use of zero page reduced

H c code shortened

i d 2564 intel modes removed

i e TI A-types added

; 21-85-1987 f bug fix in command entry: LDX #ncmds-1!

; 22-95-1987 g S commond switches VYec off between displays
; 23-986-1987 h VYec switched off after VY-error with No more differences
; i

]

b

H

; Hemory loyout:
i 0200-90FF Zevo poge

; 2108-81FF Stack area

;j G200-9FFF This progrom

; 1000-8FFF RAH, used to hold EPROH contents

; 90@e-9FFF Room for HONES

; AGOG-BFFF Room for utility

; CO@B-DFFF DOSES

; E@QQ-E3FF 1/0 areo

; E4@O-ET7FF Scratchped RAMW for IDES and EXETIHE
; EBO@-EFFF Video RAH

; FOOO-FFFF Boot-ROH

{ Description of VIA and PIA use:
;

; VIA:
port A: dotobus from/to EPROR
Port B: FBO-PB2 EPROM type select

H

il

H FB3 Switches Yoo from § to B8 Yolts {pin 28 only)
5 PB4 Vec onfeoff switch

i FBS Vpp onfoff switch

i FBE 0E drive

H FB7 Program pulse, generated through timer 1

H cez Vpp A/B select

H
; PIA:

; Port A: oddresslines A® through A7 to EPROH
; Fort B: oddresslines AB through A1S to EPROR
H

3

¥%¥ Externcl Labels

3156 rey equ 2ayn jnote: bockwords!
3030 vrelease equ “ee" jnote: backwards!
argl 2 ;defoult speed is 2 HHz
arg aram cpuclk jcpuspeed is -a argument

E7B2  brkvector equ $e7b3

i
R e e it L

¥
¥ ®
;¥ EP.LIB %
1* *
}1¥ External labels for EP.MAC *
i ¥ *
’******t**¥*************1***********¥*¥¥**¥$***

i
i
; Home: EP.LIB
i
Hritten by: Nico de VYries
Mari Andriessenrade 43
2987 HA Capelle can den IJzsel
The Metherlands

3
i
i
i

i
E188 epbase eqgu $el1B890 jset to base address of caord
E180 vio equ epbase
E188 vorb equ via jVIA output register B éccntrol lines)
E181 vora equ viatl ;VIA output register A (data bus to EPROM)
£182 wvddrb equ via+2 jYIA data direction register port B
E183 wvddra equ viat3 ;VIA data divection vegister port 4

E184 wvtlcl equ viatd ;VIA timer 1 lotch/counter, lo



E185 vtilch equ viat§ ;YIA timer 1 counter; hi

E1BE wvtlll 2qu viatf jVIA timer 1 latch, lo
E187 wvt1lh equ viat? jVIA timer 1 loteh, hi
E188 wvt2cl aqu vio+8 ;VIA timer 2 latch/counter, lo
E189 vtlch equ via+9 jVI& timer 2 counter; hi
E18A vsv equ via+l@ iVIA shift register
E18B vaocr equ viaotll ;VIA auxiliary control vegister
E1BC  wyper equ via+l?2 jVIA peripheral control register
E18D vifr equ via+ld ;YIA interrupt flag register
E18E vier 2qu vin+ld iVIA interrupt enchle register
E18F voranh equ vio+1§ iVIA port A, no hondshake
H
£13¢ pia equ epboase+lf ;base address of PIA
E13@ pora equ pla jPI& port A/doto direction register 4
E131 pero equ pia+l iFIA control register A
£192 porb equ piat?2 ;PIA port B/dota direction register B
E133 perb equ pion+3d ;PIA control register B

i
1 ¥%% D08 lobels

)
3988 =mon equ $3¢00 istert addreas MONES
9080 ramsize equ mon jupper RAM limit
G286 doscom equ $c006 jexecute dos command pointed to by AY
Co20 input equ $ce2e jget input character in &
C@22 output egu $c023 iprint the character in A
€823 bufin equ $ce29 j9et command into buffer
£82C getbuf equ $c92c jread command from buffer
CO2F crlf equ gceef joutput CRLF
£e32 spa equ $c032 joutput o space
Ce35 hnout equ $c@35 jprint A as one or two hex nibbles
£038 prbyte equ $c028 iprint A as two hex nibbles
Co3B prtext equ $c03k jprint string until zero byte
£o41 loupch equ $coa1 jconvert lower to upper cuse

J¥rr 1065 labels

j
E7¢1 s=stattog equ $ev701 jinhibit status line update flag
FB1B atotoff equ $felb jswitch stetus line off

FB21 staton equ $f021 ;ewitch status line on

Fo24 crsadr equ $fe24 jmove cursor to XY

Fe27 crsback equ $f027 jrestore previous cursor position

i
}¥%¥% Page zero variables
i

9089 org $90
2088¢ ;cuvr res 2 jourrent RAM address
azoe org $0200

i
j¥%¥% Initialise VIA and FIA, then set all pins
j¥*% of textool socket ot zero volts

9299 4C 7202 ep Jmp epl ;ekip info part and variables

9203 19 avar fcb 25 jnumber of initial pulses, intel mode
9204 83 bvar feb 3 joverprogram factor, intel mode

8205 CBCSCCDe fce $cB,4$c5,%cc,$40 ;flag for help text

9299 4c4cac fco $4c,$4c,$4c jdummy bytes

820C 4550206373 foeo 'EP i3 the driver program for the DDSES’

2211 20746586529

@216 B472697665

9218 722070726F

0220 E772616D2¢

2225 E66B6F7220874

2224 GB6520444F

@22F 533635

2232 R204550524F foc ' EPROH-programmer.’
@237 4D2D70726F

823C B6772616D6D

6241 BE722E

8244 GDASBE74ES foc ‘\rEnter EP (CR> and type 7 <CR> for more help.
2249 7220455020

@24E 3CA3523E29

0253 E16EG42074

9258 737965203F

925D 203C43523E

92E2 ZOEEBBEFT7220

@267 GDEF726520

926C EBB56CT7O2E

2271 8¢ feo @ jend of help text

@272 AQ FF epl ldy £5FF jget value for DDR registers
8274 A3 9@ lda 1400 jond value for DDR access
0276 8D 91E1 ata pora jset DDRA accesszible

9279 BD 93E1 sta pork jeet DDRB accesaible

627C B8C 90E1 sty pora jset port A to outputs

927F B8C 32E1 sty porb jset port B to outpubs

0282 A9 04 lda $z00000100 j9et value for port access
9284 8D 91E1 sta pero jset port A accessible

@287 BD 93E1 sta perb jset port B acceasible

2284 CB iny ;Y=0

8288 8C 90E1 sty pora ;jset oll addreaslines

928E 8C 92E1 sty porb jto zero

0291 38 tya ;4=0

8232 88 dey ;Y=4FF

8293 BC B3E1 sty viddra jset VIA port A to oubputs
9236 8D BFE1 sta voranh jset port A (dntubus) to zero volts
@299 8C B2E1 sty vddrb jset VIA port B to outputs
@23C 8D 86E1 sta vorb jand set all controllines to zero
@29F A9 8@ lda $z10000000 jset auxiliary control to
9241 8D BBE1 sta vacy jTimerl ons shot mode with FB7 pulsing
@2A4 8D BEE1 sta vier jdisable oll interrupts

9247 A3 CC lda $211001100 jeet CB2, CA2 to output, lo
@243 BD BCE1 sta vpor ;CAl, CB1 negative edge

22aC AD ACOE lda epdflt jget default type

Q2AF BD 2BOF ata eptyp jinto current type

2282 A% o4 lda $dfleyp jinitialize

@2B4 8D 2COF ata tabind jtable index

S2R7 28 A66C jsr settyp jreflect type on VIA

92BA 2¢ 3BCO Jsr preext jprint zign-cn message

928D B8C20455229 fec $0c,’ EP

92C2 5631 fdb rev

9204 2E feceo g

@2C5 303¢ fdb release

92C7 1BE90D2020 feo $1b,7i\r by NdV *,81b, 'n\r’

92CC B279204E64
@201 5520201B6E

@2D6 oD
22D7 @9 fee )
22D8 A9 OF lda tmonstr)>?8 jpoint AY

Q2D0A A0 1@ 1ldy imonstri2ss jto command string



9200
92DF
Q2E2

22E5
02E8
Q2ER
Q2EE
92F1
QZF4
B82F6
92F8
B2FB
Q2FD
2399
9302
9303
0305

@397
e3ea
@39D
@30F
2311
9313
23158
9318
@310
031F
2328
0321
@322
0324
8325
09327

328
232
3320
@32F
2338

2333
336
3338
9340
9345
0344
@34F
0352
2359
2335C

38D
@362
@367
8350
0371
23786
9378
2389
2285
0384
@38F
6394
9393
033k
2341
@346
2348
@380
@385
@3BA
@38F
@304
@3cy
@3CE
@303
2304
2303
@30E
@3E3
a3E8
Q3ED
B2EF
@3F4
93F39

3FE
2403
9408
@4eD
2412
0417
9410
2421
a4z3
0428
942D
9432
8436
@43n
@440
0445
2444
Q44F
6454
2458
245D
@462
04867
246C
@471
9476
2474

290 ecCe
26 3303
2¢ 19@C

26 2FCO
20 F4oC
20 3BCO
3JE2000
29 2600
C3 ep
Fo F3
20 41Co9
A2 eC
DD B810QE
F8 8%
CA

19 F8

29 3BCE
282008909
40 Fle2
8A

A3 02
A3 E4
BD BFQE
BD BEGE
40 2FCO

29 3BCO
0D54686520
E5BFECECEF
77696EE72¢0
63BFEDEDEL
GEE4732@61
7265206176
6169606162
BCES3A

2D
epazae2nze
5365742952
414D202620
4550524F 4D
2061646472
6573732082
BF78BEG461
726965732E
8343202020
43616CE378
50B1746520
52414D2063
6865636873
756D2E
0D44292D29
5365742045
59524F4D28@
747370652
930936394529
2020436865
636B206966
204550524F
4D28697320
E5ED707479
2E
9D43202D20
5365742061
E4B4726573
7320E96EG3
72656DB5EE
T42E
93034D262D
2043616060
204DAFAE3E
35206DEFGE
69T4EF722E
2D50202D2¢
54202B2670
7268F677261
ED20455082
AFADZ202B20
562E
8303512920
2651756974
2970726F67
72616D2E
9D52202D20
5265616429
4550524F 4D
20636FEE74
656E747329
E9BE74E6F20
52414D2E
2353202029
53686F7720
A559524F4D
20E3BFEE74
65BE747320
6469726563
748C792E
0D54202D20

Jjsr
Jar
jsr

nextemd jsr
Jisr
5 Jjar
fce
2 Jjar
cmp
beq
Jar
ldx
3 cup
beg
dex
bpl
bmi

2

jsr
dsr
cmp
beq
cmp
bne
Jjsr
fce
jmp
[ txa
asla
tax
lda
pha
1do
pha
1da
pho
lda
pha
jmp

stomd

e e S

textpr jsv
fee

fec
fce

doscom jload MONES
qtextpr jprint command list
showbnd jshow current type and boundories

*%¥% Command entry loop

crlf j8tart on new line
priyp jshow current EPROM type
prtext jprint prompt
Y 4,0
input jget command character
504 jif return only
2.b jignore
loupch jelse convert to upper case
incmds-1 jset command counter
cnds, x jcheck if valid command
4.f jif so, execute it

jelse adapt counter
3.b jloep
2.b jelse aet next character
sutput jand echo input
input jget next character
$0d jif return
6.f jgo execute command
1$7¢ jif not DEL
S.b jor return, go wait for these
priext ;if DEL

i
$08,4$20,408,¢ jremove charocter
2.b jand go g8t new command
jget index in A
jmultiply by two
jget new index in X
#(nextcmd-1)>>8 jget high byte of reburn
jaddress
#{nextcmnd-1)2255 ;get lo too
jand complete command return addresa

cmdadr+1, x jget high byte of command addreas
jon stack
cmdadr  x jget lo too
erif jatart on next line and execute command

;¥%¥% Commend 7: show help text

iprint help text and exit

*%% Print helptext

preext iprint help text
‘\rThe fellowing commands ore oaveiloble:’

*\rB - Set RAM & EFROM address boundaries.’

$09,°C - Coalculate RAM checksum.’

‘\rD - 8et EPROM type.’

$03,$09,$89,'E - Check if EPROM is empty.’

'\rI - Set address increment.’

$09,4$09,'H ~ Coll HONES monitor.’

'\rP - T + program EFROM + V,°

$09,4$09,°Q - Quit progrom.’

‘\rR - Read EPRON contents into RAN.’

$09,'S ~ Show EPROH contents directly.’

*\rT - Test if EPROM is programmable.’



G47F 5465737420

@484 6366204550

489 524F4D206S3

848E 732079726F

©493 E6772616D6D

9438 B1626C652E

243D 0356202D2¢ fee $09,'Y - Verify EPRON with RAH.’
04A2 S56E5726966

@4A7 7320455952

Q4AC 4F4D2@776S

9421 7468205241

94BE 4DZE

8488 0D3F202D20 fee '\r? - Show this list.’
04BD 53EBEF7720

94C2 7468697320

@4C7 ECE973742E

@4CC @De9 fece ‘\r’,8

@4CE 6@ rts jand exit

1¥%% Command H: coll MONBS wmonitor
Q1CF 4C 0096  ncmd  jmp aon ;eall monitor

¥
;¥¥% Commond @: exit to DOS

i
24D2 €8 qomd pla jremove
9403 €8 pla jreturn oddress
84D4 A3 OC lda $$0c jclear acreen
@4D6 4C 23C0 imp output jond exit to DO8
;*** Command D: select EPROM type
i
24D9 20 3BCe dead Jsr priext iprint message
64DC OD2B283D2¢ foe ‘\r+ = next type, - = previous type, OR = select.\r’,0

94E1 BEBE57874290
Q4EE 74797@652C
@4ER 202D203D29
@4F0 7072E57669
@4F5 EF75732074
@4FA 7970652020
Q4FF 4352203D29
@504 736SBCESES
23569 742E0D60

3500 AE 2C9OF 1 Lldx tubind jstart with current type
251@ BE 2CeF 2 stx tabind jsave X

2513 BD ABQE 1da typtab,x jget flags

0516 8D 2BOF sta eptyp jset type

9519 A2 37 1dx 385 jmove cursor

651R A0 19 ldy 25 ;60 column 58

951D 20 24F¢ jsvr crsadr jon statusline

0526 2¢ 32C9 jsr spo jprint a spoce

8523 2@ fF40C Jsr priyp jprint type

6526 26 27F0 Jjsr crsback jmove cursor to previous position
@529 29 AQoC jsr settyp jreflect type in VIA

@52C 2¢ 20ce 3 Jsr input jget input

952F AE ZCOF ldx tobind jget ¥ baek

8532 C9 28 cap §4+ jif not plus sign

8534 D9 99 bne 4.f jtest for minus

@536 E8 inx jelze point to next type
8537 E@ 14 cpX intyp jif not past maximum

9533 D@ DS bne 2.b jgo set type

8538 AZ 00 ldx 30 jelse point to first type
@530 F@ D1 beg 2.b jand set it

@53F €3 2D 4 cup E jif not minus sign

0541 Do @7 bne 8.f jgo test for return

2543 CA dex jelse point to previous type
2544 1@ CaA bpl 2.b jif gone through zero
8546 A2 13 1dx ¥ntyp-1 ;jpoint to last type

9548 D@ CB bne 2.b jand show thot

9544 C3 9D 5 cmp s0d ;if not return

@54C D@ DE bne 3.b jignore character

Q54E 20 21F@ Jjar ataton jset normol stotus line
9581 4C 1eeC Jmp showbnd jexit and show boundariez

H
j¥%% Command B: show and olter boundaries

i
2554 29 1@eC bomd Jjar showbnd ;show boundaries
0557 2@ 2FCO Jar crlf jskip a line
@554 20 3BCe 1 Jjar priext iprint text

055D 4EE5772045 feceo 'New EPROW stort address: ’,@

@582 50524F4D28
@567 7374617274
9560 2061646472
@571 6573733A2¢

9576 09

2577 29 580D jar hexin jread address

2574 9¢ ef bce 2.t jif error

957C 29 BEOD Jar illpr jprint message

857F 40 5A@S Jmp 1.b jand ask for new address
8582 €3 1B 2 cap $$1b ;if E8Cape

@584 F@ 3F beq bex?2 juse defaults

2586 CO 9@ opy 30 jif return only

0588 Fe 11 begq pendin jleave current start, osk for EPROM end
@58A AD Z2DOF lda temnp jelse get lo

0580 AC 2EOF ldy temptl jand hi

2530 8D 220F sta pstart jset start

@593 8C 23eF sty pstart+l jaddress

959E 20 1204 Jsr epsztst jteat if within EPROM size
8599 3¢ 41 bee epadery jif not, report error
95398 20 3BCE pendin  jar priext jelse print text

@59E 4EE5772045 feco ‘New EPROM end oaddress: ’,0

@5A3 59524F4D20

6548 Z20ES5GEG420

854D 2061646472

@5B2 B6573733A2¢

Q5R7 00

9588 2¢ 589D jar hexin jread address

@5BE 30 06 bce 3if jif ervor

958D 28 REOD Jsr illpr iprint mezsage

@5Ce 4C 3BesS Jmp pendin jand ask for new address
@5C3 C9 1B 3 cmp $$1b ;if E8Cope

05CS FO B3 bex2 beg bex3 juse defaults

65C7 C9 9@ cpy 19 jif CR only

@5C9 Fe 35 beqg rartin jask for RAH stort

@5CE AD 2DOF lda temp jelse get lo

@5CE AC Z2E@F ldy temp+l jand hi

@5D1 8D 2B60F sta pend jeet end

@5D4 BC 27¢F sty pend+l jaddresa

85D7 20 1204 Jsr epsatat jteast if within EPROH size

e5DA B2 24 bcs rsrgin jif so, get RAM atart



8500
950F
@5E4L
@5ES
OSEB
95F9
05FS§
95FA
@5FD
4600
@603
0E6e8
283D
@612
2817
9610
981D
eE2@
8522
@625
2628
eE24A
8620
062E
9630
8633
3636
B33
8830
@63F
g641
@643
2EB45
@648
084D
2B4F
0652

BESE
9E58
@650
@662
@EB7
BEEC

2e

38CQ

@D1BEI4A550

524
29
207

Fipoe
3BCe
3B697AES

2965786365

646
BE?
AG
20

SE42E1B
pes
5465
38Ce

AEEST7720208

524

14D202¢

7374617274

2eg
857
(2]
20
90
20
4c
c3

Fo 1

co
Fe
AD
AC
8D
ac
29
B0
c3
9e
290
201
4pe
Ag
4c

29

904
616
737
8§37
EE7

4871 29

0674
8676
@678
867A
@670
8B7E
6680
9682
[2:3:1
2637
26893
2684
068D
BE8F
0631
9832
29635
8838
2698
963D
@ESF
6640
2EA3
BEAT

26AA
QBAD
aeae
@6R2
agB4
0EB7
QEBA
0EBC
9EBF
QEC2

1646472
3733A29

588D

3BCA
BE95241
9

E808
19ecC

3B8Ce

EB57720
4647265
32@696E
265EDES
43A2000
2006

9 3BCE

2
082
4c

29
9D4

00890
71986

3BCO
2697420

4368656368

2E2

EZE2E2E

2269

A3
8D
26
90
29
1B6

ce

2FOF
8004

F

2BCe
9466169

EC2E1REESD

69
20
29

DF@D
3BCG

4F4ROD5GT72
GFBE77261ED
EDEIBEBT2E
2EZEZ202430
300890808@

E28D
B3E7
260F
BAET7
319F

es8
B4E?

7B
B3E7

epaderr jsr
fee

radery  jsr
fee

Jmp
rartin jsr
fee

jsr
bee
Jar
jmp
8 ocmp
bex3 beg
cpy
beg
lda
ldy
sta
sty
rendshe jsv
kcs
cmp
bce
Jar
fece

Jmp
bex jmp

H
j¥*% Command I:

i
icmd jar
fece

1 Jjar
cmp
beq
cmp
beq
cmp
beg
cap
bne

incv Jjar
and
pha

2 Jjar
cRp
bne
pla
sta

3 Jsr
jmp

4 chmp
bne
pla
Jjsr
fee
dmp

i

;¥¥¥ Command C:

i

cocmd dsr
Jsr

1 1dy
lda
Jer
sy
beq
Jjsr
jmp

2 imp

i

3 ¥¥% Commend P

i

pemd jar
fece

lda
sto
Jjar
bee
Jar
fco

rt3
pokl Jjsr
Jjsr
fee

Jar
lda
sta
lda
sta
sei
lda
sto
lda
ata
cli
tax

priext
*\r’,$1b, ' iEPRON’ ,0Q

priext
' size exceded.’

1.b ;and ask for new EFRON addresses
prtext jelae print text

*Mew RAH stort address: ' ,9

hexin jread address

4,f jif error

illpy jprint messoge

rsrtin jand ask for new oddress

$$1b ;if ESCape,

rendshu juse defaults

30 ;if CR only

rendshw jshow RAM end address

tenp ;else get lo

temptl jand hi

ratart jzet atart

rstarttl ;address

rendset ;jcalculate RAH end cddress
epadery ;if negotive EPROM size, report error
Promsizel’8 ;if RAM exceeded

bex

préext jprint message

*\r’,$1b, ' iRAH’ 0

radery jend ask for new addresses
showbnd ;else exit showing new boundaries

jelse print text

;81b, 'n\r’,0

enter new address increment

priext jprint prompt
‘\rHew address increment: ',0
input jget key
504 ;if return
3.7 jleave old increment
1 jif one
incw jor
$£e’ jtwo
incv jor
4 jfour, go zet increment
1.b ;if not one of these; get new input
output jecho input
3200900111 jremove ASCII

jsave increment oh stack
inpat jget input
1404 ;if not return
4.f igo test for DEL

jelze get increment bock
pinc ;jand 3tore new increment
crlf ;jstart on new line
rendzhy jthen go show new addresses
T$7F jif not DEL
2.b ;30 get new input

priext
$08,4$20,408,0
1.b

jelse restore stock
jerase input

;jand get new increment

caleulote RAM checksum

clcks
setrst

10
[reurr],y
addchks
chkend
2if
radrinc
1.b
prohky

;jclear checksum

;set RAM addreas

jget offset

;9et RAH date

jodd to checksum

jif ot end

jexit

jelse get next RAM cddress
jand loop

jelse print checksum and exit

T + program EPROH + V

priext

*\rBit Check.....

3$co
rdver
rdep
pokl
préext

iprint message
‘e

iflag

jprogrammability check
;g0 test EPROH

jif no error,; go progrom
jelse print mesange

$1b,’iFail.’,%1b, n\r’,0

vcoon
priext

jand abort command
;jswitch Veco back on
jatart progromming, print message

'OK\rProgromming. .. $00’,$08,%08,0

vppon
brkvector
brksav
brkvector+l
brksav+l

founbrk?8
brkvector+l
$ownbrk&255
brkvector

jewitch Ypp on
jget user

jbreak vector

;in save

jerea

jne interrupts
jpoint user
jbreak

jto

jown routine
jallow interrupts
jget stack pointer



0720
872F
9732
2733
734
8736
@738
@73R
@73E
@740
0742
9744
8747
8744
8740
A74F
0752
0757
8780
2761
2788
767
2764
@76D
a77@
2773
@778
8770
@782
2734
@786
2783
2780
278E
0791
2736

2878
987E
2881
0884
2887
@88C
2831
2896
2838
08AQ
9BAS
2844
@8AD
@BAE

2BAF

3BCE@

0D1BES5072
6FE772616D
284661636C
2E1BBEGDOG

60
290
29
2e
29

EA0A
QEGE
Agep
3BCE

9D5EE57269
6B73636E6Y
2EZ2E2E2E2E
2000

A3
80
29
Be
20

ae
2F@F
8084
2E
3BCY

4F4p@DO70@Q

AG

20

B708

3BCO

4550524F 4D
2965717561
6073205241
4D2E@DGQ

2708
ge
2FOF
ebea
il
3BCO

1BE3566572
69BE792066
E1636C2E1B
BEQ3

2853706163
B5203D20¢6E
E578742966
B1696C7572
6520204352
2030206162
BF727420863
EFEDEDELEE
6423¢D0De9

20

3BCO

A550524F4D
2061646472
6573732420
2400

AD
AC
29
29

249F
250F
789E
3BCe

034550524F
4D2064E6174
£13A292409

AD
2¢
20

2DoF
38ce
3BCEe

9920205241
4D2BEAB1T74

613

A202400

D 2E9F

20

20

Isce
2FCO

3BCe

QDAEEF20ED
6F72652064
6366666572
E5BEE36573
2EQDOO

20
50

20
2¢
29
20

EE®D

9EQE
EE@D
A00B
3BCO

9D8DO71BES
S@726FE772
§1EDEDBABE

E72

@B1E26F

7274656420
6279205E42
2E1BEEGDO?

A
4
-1

A3

320F

9¢

pint

perror

pee
pSe
pv

3

1 ¥%¥ Command V:

atx
lda
asla
azla
bece
bmi
Jsr
Jar
beo
bes
bpl
Jar
isr

Jjsr
Jar
fce

rts
Jjsr
Jjsr
Jsr
Jsr
fce

lda
sta
jar
bes
Jjar
feo
jmp

savstk jsave i%

eptyp ;jg9et EPROM type
jmove algorithm bits
;to C and N flags

ping jif inteligent or 5@ms, go do thet
pee ;if EEPROM, go do that

veeh ;jelse raise Yce to 6 volts
praggck ;90 program guick pulse

py jif 0K, go verify

perror jelse print message and exit

p5e ;if 59ms, go do that

veceh ;else roise Vcc to 6 Volts
prging jand go program inteligent

pv iif no error, go verify

zerotxt jif error, zero Volt on all pins
priext iprint message

*\r’,$1b, ' iProgram Fail.’,$1b, 'n\r’,0

jond do next command

prg5e j9e progrom 5@ms

vppoff jewitch programming voltage off
oldbrk jrestore user break vector
priext iprint message
‘\rVerifying..... ',@

¢80 ;flag

rdver jverify

rdep jverify EPROH

vervor jif error go display

priext jelse print message
'OK\r’,$07,0

prohkr iprint checksum ond get next command

verify EPRON with RAH

;{Entered ot lobel vomd

vok

vemd

VEervor

verloop

1

2
i
H

’
ounbrk

i
j¥%¥% Commond R:

3
romd

Jjsr
fece

jmp
lda
sta
isr
beo
Jsr
foe

foe

Jjsr
fec

1da

fee

lda

Jjar
isr
LT
beq
cmp
bne
jar
bes
Jjar
fee

jar
rts

3 ¥%% User break

Jjar
Jsr
jsr
Jsr
fece

Ldx
txs
rts

lda

priext jPrint message
'EPROA equals RAM.\r’,0

prchkyr jprint checksum and ge$ next command
480 ;flag

rdver jverify

rdep ;90 verify EPROB

vok jif ne error, exit

priext jelse print messaoge

$1b, " iVerify fail.’,$1b,'n’,409

*{Space = next failure, CR = abort command)\r\r’,@

priext
'EFROM address: $7,@

poury ;get lo

pourr+l jand hi

yohex iprint EPRON oddress
priext jprint message

$03, 'EPROM dota: 4,0

temp jget EFROM doto
proyte ;print in hex
préext iprint message

$09,’ RAW dota: $',0

temptl jget RAM data

priyte jprint oo

crlf jstart on next line
input jaet a key

1404 iif corriage return

2.f jabort commond

1420 jif not space

1.b jignore oand get new key
rdepl jelse continue verify
verloop jif failure;, print dato ond addresses
priext jelse report

‘\rNo more differences.\r',@

zerobtxt ;ewitch all supplies off
jand do next command
routine
vppoff jswitch Vpp off
zerotxt jond sef all pins ot zero volt
oldbrk jrestore break vector
priext iprint

i
"Nr\r’,7,41b,  iProgramming aborted by “C.’,$1b, 'n\r’,0

savetk jg9e% original stack pointer
jos current value
jand get new command

read EPROR into RAH

10 jfleg



¢8B1 8D 2FeF sta rdver jread

2884 20 BDOA jar rdep 190 read EPROM

0BB7 2¢ FBeB prehkr  jsr prohks ;print checksum

98BA 4C 2FCe jmp crlf jetart on new line and exit

H
;¥*% Command E: check if EPROM is enmpty

i
288D 20 7B0oA ecmd jar etomd itest if EPROH empty
98CO 20 @304 Jar cnot jprint NOT if error
98C2 2¢ 3BCE eok Jar priext jprint measage
08CE B656D707479 fee ‘empty.\r',@
@8CE 2E@DOS
2BCE €69 rts jthen get next command

i
;¥%% Command T: check if EPROM is programmable

i
28CF 20 7BoA tomd jsr etcmd jtest if EPROM empty

@8p2 3¢ EF bee eok jif no errvor, report empty
@8D4 A3 Ce lda £$co ;jelse

98DE 8D 2FeF ato rdver ;jflag programmability check
9809 29 5204 Jjsr rdepl jproceed with check

98DC 20 @3e¢a Isr cnot jprint NOT if error

@8DF 29 3BCR Jsr priext jprint message

@BE2 7@72BFE772 fee ‘programmable.\r’ @

9BET7 E1G6DEDBLE2
@BEC BCESZ2EQDOR
98F1 69 rEa jthen get next command

i
j¥%¥% Command 8: show EPROM contents without loading RAN

i
88BF2 AD 220F somd lda patart ;get EPROM stort

@8F5 AC 230F 1ldy pstart+l jaddress in YA

@BFB 8D 240F ato poury jand move it

0BFB B8C 25@F sty pourrtl jto current address

Q8FE 290 7E09 1 Jar adump jdump 16 lines

@9¢1 2¢ 3BCO Jjsr prtext jprint banner

29¢4 @D2p2@3D20 fcc ‘\r+ = next 16 lines, - = previcus 16 linea,

69093 BEE578742¢
99QE 3135206C69
0913 GEE5732C20
2918 2020302070
@91D 726576E96F
8922 7573203136
¢327 206C696EES
8392C 732029
@92F 4352293D29 fce 'CR = quit commond\r’,®
9334 7175697420
9939 E636FEDEDEL
@33E BEG4@D0o@

9942 29 20Ce 2 Jar input ;get input

@945 C9 2B cap 4t jif next 16 lines

9947 DO 12 bne 3.f

¢343 2¢ EACC Jar getsize jget EPROW size

@3%4C CD 250F cmp pourv+l ;if EPROM address hi lower
@34F BO AD bes 1.b ;9o dump

8951 A3 26 1lda 3] jelse set

2953 8D 240F sta poury JEPROM oddress

9956 8D 250F sta pourr+l jto zero

23959 F@ A3 beq 1.,b jand go dump

8958 €3 2D 3 cmp 3 - ;if not previous 16 lines
935D D¢ 1A bne 5. f ;30 check for retuvn

995F 238 sec jelse prepare for subtroct
0960 AD 259¢F lda pourr+l jget EPROW address hi

9963 ES @2 she 3402 ;g0 2 pages bock

0965 BD 25@F sta poury+l jset new address

9968 B9 94 bes 1.b ;if not through zeroc, go dump
@964 2¢ EAGC jsr getsize jelse get EPROM size in A
296D 39 93 bmi 4. f jif 27512, set zero lo
@36F 8D 250F sto pourr+l ;else set new high address
9972 A9 8@ 4 lda 10 jand zero

9374 8D 240F sto poury ;jlow EPROM address

@377 F9 BS beqg 1.b jand go dump

2373 C3 @D g CRf 604 jif not return

@378 D¢ C5 bre 2.b jget new input

837D B0 rts jelse exit

;*** Subroutine, sdump: hexdump 16 lines of EPROM data

i
997E 2@ DFeD sdump Jar vccon jswitch Yce on

@981 2@ 1FeE Jsr dinoe jdatabus to inputs and apply OE
2984 A3 1@ lda 316 116 lines

@986 8D 2ECGF sta temp+l jto do

8989 AD 240F lda poury jget current

@38C AC 25@¢F ldy peurr+l jaddress

@98F 2¢ BB9B jsr aovoury ;move it to EPROH

0992 2¢ 2FCe Jsr erlf jstort on new line

8935 AD 9@E1 1 lda pora jget EPROM oddresz lo

@398 48 pha ;jon sback

9933 AD 92E1 lda pork jget hi

@39C 48 pha jon stack too

2330 A3 1¢ lda 316 ;16 bytes per line

@33F 8D 2DeF sta temp

@942 29 729F Jar prepady iprint current EFPROM cddress
99A5 2¢ 32C9 jar spo jprint

@948 20 32Ce Jjar spa ;two spaces

Q9AB AD BFE1 2 lda voranh j9et EPROH dota

99AE 20 28Ca Jjar prbyte jprint in hex

9981 20 32C9 isr spa jprint o space

9384 AD 2DOF lda tenp yif

29B7 C9 9 cnp 19 jat byte

93B89 D8 93 bne 3.F jnusber 8

99BB 2¢ 32C9 Jjar spa jprint another space

@9BE 2@ EFOB 3 Jsr epadine jadept EPROM oddress

09C1 CE 2D@F dec temp jadapt counter

@9C4 DO ES bne 2.h jif not 18 bytes done, loop
@3CE 68 pla jelse put EPROM cddress hi back
39C7 8D 92E1 sta porb jon EPROW

@3ca 68 pla jaet lo too

99CE 8D 2¢E1 sta pora jand complete address

@3CE 2@ 32C9 Jisr spa ;print another spoce

29D1 A9 1@ lda 318 jget

2303 8D 2DeF ata temp jcounter

@9D6 AD BFEL 4 lda voranh jget EPRONM data

@303 C9 20 cwmp §£$20 ;if not a control character
@3DB BO 94 bes Sk jprint byte directly

290D 48 pha ;jelse save the bhyte

99DE 29 3BC@ Jjsr priext jenachle

@9E1 1B4EQQ fece $1b,’'F’ ;0 jgraphics diaplay

99E4 68 pla jget byte bock

@9ES 09 60 oro £$60 jmake it printable



@9E7 2@ 23C0 8 Jsr cutputs jprint it

@9EA 20 3BCO Jar priext jdisable groephics display
@9ED 1B4700 fece $1b,'6’,@

85F® 29 EF9B Jjar epading jedapt EPRON address

@9F3 CE 2DeF dec temp jadapt counter

99F6 DO DE bne 4.b ;if not all done, loop
@9F8 2¢ 2FCO Jsr crlf jelse start on new line
99FB CE 2EQF dec temptl joedapt line counter

93FE D@ 35 bhe 1.b jif 16 lines done, exit
@A29 4C EEQD jmp zeraotxt jelse exit with Yoc off

i
;¥*¥ Subroutine cnot: print NOT if carry set

i
2403 99 oC chot bece nonoct j1f no ervor, exit
9A05 20 3BCO Jjsr prtext jelse print measage
9A0B 1BBI4EAFS4L feo $1b,7iNOT’ ,41b,’'n *,0

GAGD 1BBE2@0Q

@A11 €69 nonot rts jand exit

i
;¥¥%¥ Gubroutine epsztst: test if address in YA i3 within EPROH size
jCarry clear meanz errvor

2A12 BD 2EOF epsztst sty tenptl jeove hi byte

¢A1S AD 2BeF lda eptyp jget current EFROM type
9A18 29 07 and 2200000111 jget index

@ALA AA tax jin X

@A1B BD 980F lda epsize,x jget size hi

@alE 38 sec jprepare for subtroact

@A1F ED Z2EOF she temptl jeubtroact address hi

¢A22 6@ rts ;set carvy if address valid

i
;¥%¥% Subroutine rendset: calculate and set RAM end address

1
9423 38 rendset sec jprepare for subtract
@A24 AD 26@¢F lda pend jget EPROM end lo
9A27 ED 220F shc pstart jand get EPROM size
GA2A BD 2DeF sto temp ijin temp
BA2D AD 270F Llda pend+l jaet EFROHM end, hi
8A30 ED 230F sho pstart+l jealoulate size hi
@A33 BD 2EOF 3ta Semptl jatore it
2A36 9@ 28 bee epader jif size negotive, exit with error
9A38 30 26 bmi epader ;if over $8000, exit with error
@A3A AD 28@F 1lda pinc jget address increment
SA3D 44 lsra ;jget number of shifts
QA3E AA tax jin %
GA3F F@ 8B beg setrend ;if no shift, set RAH end
@a41 QE 2DOF 1 asl temp jelse shift
9A44 2E 2EOF rol tenp+l jsize
0A47 BO 17 bes epader jif through $FFFF, flag error
@A49 CA dex jelse count shifts
@aLA D@ FS bne 1.k jand loop if not completed
8A4AC 18 setrend clc iprepare for odd
@A4LD AD 2D@F lda temp jget new size lo
@AS® ED 1EOF ade ratart jadd RAN start lo
@AS53 8D 206F sto rend jand set end lo
QASE AD 2EOF lda temp+l jget size hi
@AS9 ED 1FOF ade rstart+l jadd start hi
@ASC 8D 219F sta rend+1l jand complete end oddress
BASF 24 fee $24 jskip next instruction
@AEQ 38 epader sec ;flag ervor
@AB1 6O rts jthen exit

H
j¥%% SBubroutine rdepl: recd/verify/check EPROM with current address

i
QAB2 20 DFOD rdepl Jjar veoon ;jawitch Vec on
@ABS AC 25@F ldy pourrtl jaet current address hi
@ABB AD 240F lda poury jand lo
@AER 20 BBeB hEld movcury ;jset current EPROM address
QABE 28 D20B Jjar chkend jif ot end address
@471 Do 02 bne .
9A73 18 clec ;flag no error
@ATL BO rta jand exit
9A75 29 DFOB 1 jar adrine jelas point to next address
9AT78 4C 33¢A jnp ril jand proceed
3
j¥¥% Subroutine etcmd: test if EFROW eapty
H
9A7B A3 42 etemd  lda 440 ;flag
@A7D 8D 2FOF sta rdver jempty test
9480 29 3BCO Jjar prtext iprint measage
0AB3 4550524F4D fee 'EPROH is '@ jthen:

9AB8 2963732000
;*** Subroutine rdep: read/check/verify EPROM into/with RAH

i
248D 20 DF@D rdep Jar vecon jawitch Yoo on

8AS@ 28 AF@B isr movstrt ;set begin address on EPROM

8A93 2@ 1FQE ri jar dinoe ;jset databus to inputs and apply OE
@496 20 E5@E Jsr wait@l jwait 180 us

8A399 AD 8FE1 1 1da voranh jget EPROM doata in A

¢A39C AG 0@ ldy i0 ;9et offset zero

@AJE 2C 2F9F bit rdver jget read/verify flag

BAAL 3¢ 04 bmi 2.1 ;if verify, skip storage

BAA3 7@ @A bvs 3t ;if empty test, compare with $FF
0AAS 91 89 ata [reourr],y ;else move dato to RAH

9AaA7 78 OC 2 bvs 5.f jif programmcbility check, do that
@AAS D1 Be 4 cmp [reurr],y jif verify foil

@AAB D@ 23 bne 9.f jexit

@AAD FQ QE beq 6.f jelse colculote checksum

QAAF C3 FF 3 cmp I$FF iif not empty

@AR1 D@ 1D bne 9. f jexit

@AR3 F@ OB beq 7.f jelse do not calculate checksum
0ABS B1 8@ 5 lda [reurr],y ;programmability check, get RAM dato
B@AR7 2D BFE1 and voranh ;and with EPRON data, if bit(s) go zero
QABA 4C A9@A Jmp 4.b jfail verify and exit

@ARD 20 DDOA 3 Jar addchks jadd to checksun

eACO 20 D2eB 7 Jjsr chkend jtest if ot end address

3AC3 F@ 88 beqg 8.f jif so, stop reading

@ACS 20 DFeB lsr adrine jelse odapt addresses

@ACB 4C 93904 jmp 1.b jand loop

@4CB 20 EE@D e sy zerotxt jzero volt on textool socket

@ACE 18 clec ;flag no error

@ACF B@ rts jand exit

@AD@ 8D 2DOF 9 ata temp jstore EFROM data

8AD3 B1 80 lda [reurr],y ;9et RAH data

8ADS 8D 2EQF sta tempt+l jsave too

@ADB 26 EEED isvr zerotxt jzero volt on textool socket

2ADB 38 sec jflag error

0ADC 6@ rts jand exit

H
;¥%¥% Subroutine addchks: odd A to checksum



3ADD
QADE
QAEL
BAEL
BAEE
@AE3

FAEA
QAED
gaFQ
BGAF2
QAF4
BAFE
BAFB
GAFR
AFE
oBe1
9803
0BOSE
@Bag

2894
¢BoD
9BOF
0812
9B14
0B16
2818
eB1B
281l
QB1F
2B22
@B25
6828
9B2B
282D
(31
2R3l
ep3z
2B33
9B36
eB38
B3R
@B3E
B8R3F
9p4z
oB4a
9845
6R47
2B4A
ep4ar
8R4D
0B59
@8B51
@B53
2RSE
@BS8
9BSB
GBSE
9BEF
[2:1:1]
2ps1
QRE2

2883
@REE
@RE8
@BER
@peDn
@BEF
9871
oR74
3R78
@B78
@B7B
9B7E
9830
¢0R83
9B8S%
oBE8
9889
0RBA
2pER
QRBE
2B39
@R33
8B3E
eB9g
2B3B
9BSE
8B3F

2BAD
0BAL
9RA4
@BAT
9BAA
@BAD
QBAE

3BAF
0BB2
@BBs
[2:1:3:]
gBap
QBBE
9BCe

9BCE

29
ae

B1
€3
Fe
8D
48
2@
20
EE
AD
€
90
20
58
EA
EA
cD

De E

20
AD
18
AE

CA
Fo
8D
ne
Al

CA
Do
2e
Fe
20
AC
i8
69
68
328
50

290
ae
8¢
B1
c3
Fo
ap
48
29
20
EE
A9
co

99 D

29
68
EA
EA
cDb
e
20
20
F9
20
L3H
i8
€9

78
AD
8D
AD
8D
58
€9

28
AD
AC

8c
A
8D
8D
5@

290F
290F

2/0F

8FE1

Deed
1DeF

402
oF
25
iDeF
Fe8
309K

FA
D2e¢d

DFOR
apoes

BFE1

Deen
p2es

DF @B
5608

300F
B3E?
310F
BAET

addehks

clc
adg
sta
bec
inc
ris

jelse prepoare for oadd

chkaum jodd date to checksum
chksum j8tore new checksum lo
1.f ;if poge crossed
chksum+l jadapt hi byte

jond exit

¥%¥% Program EPROM, 5¢ nms

P T e e e B
=5
w
o
©

e G

rgint

-

S

perr

rggck

g -

w

4
i
i

Gldbrk

i
i

i
movsEre

movoury

clcks

Jsr
Jsr
1ldy
lda
cmp
beg
sta
isr
Jar
beqg
Jjsr
dnp
rts

Jjar
ldy
sty
lda
cRp
beq
sta
phe
jsw
fs¢
ine
1lda
omp
bee
Jar
pla
nop
nop
cmp
bne
Jjar
lda
cle
ldx

beq
Jsr
jmp
cle
rts
pla
sec
rts

Jar
1dy
sty
lda
cmp
beg
sta
pha
Jsr
Jjsr
inc
lda
CHRP
bee
Jjar
plo
nop
nop
cRP
bne
Jar
Jsr
beq
Jsr
Jmp
cle
rEs

;¥%¥¥ Subroutine

sei
lda
sta
lda
3ta
cli
rts

*%% Gubroutine

Jjar
lda
ldy
sta
sty
lda
sta
sta
rts

movstre ;set start address on EPROH
noedato jswitch databus to oubtputs
30 jget offset

[reurr],y jget RAM data

3$FF iif empty state

2.f jskip progroamming

vara jelse set datu onto EPROHM
pulseSe jepply progrom pulse and print oaddress
chkend ;if at end address,

3.f jexit

adring jelse get next address

1.b jand loop

jelse exit

*¥%* Progroam EPROM, Inteligent mode

movstrd jset start address on EPRORF
19 jclear

cnt ipulse counter

Ercurr],y jget RAW data

F$FF jif empty state
B.f jekip programming

voranh ;else get data onto EPROM

jand on stack

noedato jset databus to subputs

pulsel japply o 1ms pulse and print address hi
pent jincrement pulse counter

avar jget maximum count

pent jif moximum exceeded

perv jexit with ervor

dinge jelse set databus to inputs and opply OE

;get RAW data back
jallow EPROM to
jswitch to read mode

varanh jif data not the same

2.b japply another pulse

noedato jset datobus to oubtputs

pent jget number of pulseaz so far
jprepare for add

bvar jget overprogram factor

B.f jif zero, check for end address
jelze adapt count

4.f ;if count calculated, proceed

pent jadd number of pulses

3.b ;and loop {branch alwaya)
;jaet over program pulse length in X

pulsel japply program pulse
jadapt count

5.b jif not all done, loop

chkend jif ot end address,

7. f jexit

adrinc jelse get next address

1i.b jand loop
;flag no error
jand exit

jcorrect stoack
;flag error

*¥%X% Progrom EPROH, Ouick Pulse

jand exit
movstri iget start address on EFRON
39 jclear
cnt jpulse counter
frcurr],y ;jget RAH dota
BEFF jif empty state
3.f ;skip programming
voranh jonto EPROH
jand on stack
noeedato j2et dotabus to oubtputs
pulsedl jopply o 8.1 ms pulse and print address
pont jincrement pulse counter
$25 jget maximum count
pent ;if moximum exceeded
perv jexit with ervor
dinoe jelse set detabus to inputs and apply OE

jget RAH dato back
jallow EPRON to
jswitch to read mode

woranh ;if data not the same
2.b jopply another pulse
noedato jelae set datebus to outputs
chkend jif ot end address,
4.f jexit
odrinc jelse get next address
1.b jand loop
jflag no ervaor
jand exit

oldhrk: restore original user break vector

jno interrupts

brksav jreztore
brkvector jold
brksav+l jbreak
brkvector+l jvector
;allow interrupts
jand exit

movatrt: set first EPRON address on EPROR

setrat jset RAM atart address
pstary ;get EFROM start lo
patart+l ;get hi too
pora ;jset address
porb ;on EPROMW
39 jclear
chksum jchecksum
chksum+l jand
jexit



2pL?
9BCA
@BCD
QBCF
28Dl

9RD2
QBD4
9BD7
@BD3
8BDRB
@BDE

2BOF
@BE2
@RE4
@BES
9BEB
QBEA
QBEC
GBEE

9BEF
GBF2
GRF4
@RF7

28BFB
@BFB
acoe
0Ces
6ce7
ecea
acen

acie
0013
acie
eCc1D
9c22
eca7
2029
9C2C
8C2F
@ec32
ecar
eCcac
ecal
ac42
oc4s
8C48
@eCc4B
C4E
0CS3
arcse
2CSD
@CEQ
eCe3
@CES
9CEg
@CEBE
8cT73

AD 1E@F
AC 1FeF

84 81

EE 3@E1
EE 32E1

22 3BCO
43EBE56368
73756D3D29
2400

AC Z2A9F

AD 230F

AC 780E

29 3BCA
OD41646472
5573732089
BEB372656D
E£56E74293D
2000

AD 280F

20 35C0

2¢ 3BC6
8D4550524F
4D28737461
72743A2024
a9

AT 230F

AD 22@F

20 789E

20 3BCO
9393524140
2873746172
7434202490
AC 1F@F

AD 1EGF

29 789E

2¢ 3BCO
@DASS0524F
4DZ202@E56E
5428342024

eCc78 oo

aC79
ac7C
aC7F
ecs2
8085
0CBA
9C8F
2034
ecs?
9034
@Ccap

8ChA
@cDD
aCDF

AC 270F
AD 2B@F
20 788E
20 3BCe
8309524140
20Z0@65EEG4
2934202400
AC 219F
AD 200F
29 780E
aC 2FCe

29 EAQC
AD BRE1
8D BeEl

@D 88E1
8D 8@E1

29 7F
8D 27@F

F
8C Z269F
8C 229F
8C 236F
8C 1E@F
8C 1FeF
13
8D 28eF
20 23eA

2C 2B9F
18 e7

AD BCEL
D9 95

H
J¥%X¥ Subroutine

J

setrst  lda
ldy
ato
sty
rts

i
j¥*% Qubroutine

)

chkend 1lda
cmp
bne
lda
cmp

1 rts

H

1¥%¥ SQubroutine

adrine jsr

radrine lda
cle
ade
sta
boe
inc

2 rts

:

H

*%¥ Subroutine

]
epadine inc

bne
inc
1 rts

ldy
lda
Jmp

i
; ¥%% Subroutine

;howbnd jsv
fee

1dy

jar
Jjsr
feeo

1dy
ldao
Jjar
jsr
fec

ldy
1lda
dsr
imp

H
j¥%% Subroutine

]
settyp jsr
pha
1da
and
sta
txo
ora
ata
pla
and
sta
ldy
sty
iny
sty
sty
sty
ldy
sty
lda
sta
Jjsr
hit
bpl

;¥%¥% 8et Vpp B

i

pphk lda
orao
bne

setrat: move RAM start to current RAN address

ratart jget RAM atart lo
rstart+l jget hi too

reury iin current address
reurr+l jond complete RAM address

chkend: test if at end address

rourr+l iget RAM address hi

rend+1l jif not equal to end hi

1.f jexit with Z=@

reury jelse get lo

rend jset Z if addreas iz equal
jand exit

adrinc: set EPROH and RAM address to next value

epoadine jadapt EFROM address

reuvy j9et current RAN addresz lo
jprepore for add

pinc jadd address increment

roury jif page crossed

2.f joadapt

rourr+l jhi a2 well
jthen exit

epoadinc: increment EPROM address

pora jadapt EPROM address lo
1% jif page crossed
porb ;jadapt hi

jand exit

prchke: print checksum in hex

priext iprint texst
‘Checksum= $',0

chkaum+l ;jget checksum hi
chksun jand lo
yahex iprint checksum in hex

shouwbnd: show boundaries

prtext ;then print text
‘\rAddress increment = °,0

pinc jget oddress increment
hnout iprint address increment
prtext jprint string

‘\FEPROH start: $’,0

psbart+l ;get EPROM stort oddress hi
patart ;j9et% lo as well

yahex jprint address

prtext jprint string

$09,409, RAN start: $’,0

ratoarttl j3et RAM stort address hi
rstart ;j3et lo as well

yehex jprint address

prtext jprint string

‘\rEPROM end : $',0

pend+l jget RAM astort address hi
pend jget lo as well

yahex sprint oddress

preext iprint string

$09,$09, RAM end : $°,0

rend+l jget RAM atart address hi
rend j3et lo as well
yahex iprint address
erlf jthen print CRLF and exit

settyp: set EPROH type and default boundaries

getsize iget size and index
j3ave size

vork jget contral lines

$211111000 jclear type

vorb
jget type back

varh jodd to control lines

vorb jand set new type
jget size, hi

$67F ;remove MSbit (68000 is max. size)

pend+1l jeGore it

$6FF ;9et lo

pend ;and complete size
;Y=0

patart jaet 40000

pstoarg+l jas EPROM =start

ratart jand $100@

1410 jas

rstart+l ;RAM start

1 jset default address step

pinc jto 1

rendset ;jset RAW end address

eptyp iget Ypp flag in H

vppa joand:

vpor jget CB2 control

$ze0100000 jset CBZ

1:f% ;%0 one and exit



2CEL
OCE4
OCES
@CE9

BLEA
@CED
@CEF
oCFe
89CF3

2cF4
@CF7
@CF9
QCFA
9CFB
@CFC
@CFF
@D00
enoz
eDos4
apetg
eD03
anec
208D
BDOE
epie
2n12
D15
ap17
9D19
enic
8D1F
apaz
ep2s
2D2§
eD2E
D28
epze
8D2E
@D2F
@D39
eDa2
2D35
@D38
2038
@D3p
9D3E
@D3F
an4ag
eD43
@D44
D45
epn4g
@eD4s
8D4p
@D4E
D51
eps2
aps3
@Dnss

2Ds8
eDSB
2DSD
@DSF
20861
@DE3
8DES
@DEB
2DEA
eDeR

3D3F
@DAL
aDA3
@DAS
@DaA7
eDAS
9DAR
@DAD
2DAF

AD

8D
69

20
84
Fe
€9
Fe
BO

14

8CEL
BCE1

2B9F
@7

080F

2B9F

2D0F
2DeF
25

BCOE
23C0

2DeF

2DOF

85
FAQE
23ce

FB&
22C0

*%% Bet Vpp A

€ = e e

ppao lda

and
1 sta
rts

H
j¥¥% Subroutine
i
getsize lda
and
tax
lda
rts

¥%% Bubroutine

réyp lda
and

pha

asla
asla

sta

pla

ade

Hax

1ldy

1 lda
Jsr

inx

dey

bne

lda

bit

bpl

1lda

2 Jsr
jsr

lda

and

lsra

tax

1dy

4 1lda
jsr

inx

dey

bne

Jar

fece

lde

and

1sra
lara

lsra

sta

lsra
lsra

ade

tax

ldy

5 1lda
jsr
inx
dey
brne
jmp

. e -

H

;1 ¥%% Qubroutine

vpeor ;jget CB2 control
$211011111 jreset CB2
Ypor ito zero

jand exit

getsize: get EPROM size hi in A

eptyp iget current type
$z00000111 jconvert to index
jin X
epsize x jget size
jand exit

prtyp: print current EPROM type and algoritha

epbyp ;qet EPROM type in use
¥z00000111 jget type bits only
ijsave number
jmultiply by two

jby four
temp jsove A

jget number back
temp jcalculate index

;move index to X
15 jaet character counter
eptext, x jget charccter of name
output jprint on screen

jadapt index
jond character counter

i.b jif all characters printed, loop
E jg3et o space

eptyp Pif Yoph

2.f jprint o space

a0 jelse get an A

output jprint it

spa jpring

eptyp jget EPRON type

£20001100¢ ;jelear unneceasary bits

jeonvert to index
;move index to X

4 jget character counter
vpptext,x jget text character
output jprint it

jedapt index
;if not oll printed,

4.b ;loop
prtext jprint string
'y
eptyp jget type again
3201100090 ;get algorithm bits
jget bits
jinto
jpesition
teap jeave fourfold
jconvert
;to text number
temp jadd fourfold
jget index to text
%5 . jaet character counter
algtext,x jget character
outpub jprint it

jadapt index

jif not all characters printed
5.b i loop
spa jprint o spoace and exit

hexin: read hexadecimal input into temp

jCR only -~> C=0, Y=@
JESC, CR --> C=@, Y=1
;jIllegol hex digit --) C=1

hexin Jjsr
aty
cpy
beq
chp
beg
Jsr
bes
escfnd cle
errout ris

i

i
1 ¥%% Bubroutine

bufin jget input until CR

rouvye jsave length

i@ ;if return only

escfnd jexit with C=0, Y=@

41k jif ESC

escfnd ;jflag that

hexnum jelse get hexadecimal input
ervout jif error, print thot

jflag no error
i

hexnum: read hexadecimal input into teamp

;{C=1 on exit illegal hex digit found
10

hexnum 1ldy
sty
sty
sty
1 1dy
cpy
beq
Jjar
ing
Jsr
Jjar
bes
ldx
2 asl
rol
dex
bpl
ara
sta
jop
croud cle
illhex r%s

i
; ¥%¥X SQubroutine

)

aachex cnp
bkee
cmp
bee
cmp
bece
cmp
bes
ado

jclear
temp juork
temptl jarea
rourr+l jstore index
rourr+l jget buffer index
roury jif ot end
crout jexit
getbuf jelse get input cheracter
rourr+l jpoint to next
loupch jconvert to upper case
aschex ;jelse convert input character to nibble
illhex jif ervor, exit
33 iget bit counter
temp jmove
temptl jnibble to next nibble
jif not oll bits done,
2.b jloop
temp jadd nibble in & %o inl
temp jand atore new value
1.b jand get next digit
;=6 (=0K)
jand exit

aschex: convert ASCII hex digit to nibble

3’9’ ;if below zerao

nvalid jcheck for control charancters
379 +1 (if digit,

valid jao0 add to result

£A jif not a valid

nvalid jletter; exit

3("Fr+1) jif beyond F

nvoalid jexit with C=1

9 jelse add nine if a letter



¢DB1 29 OF valid and $200001111 jremove ASCII bits
42

2De3 24 fcb 4 jekip next instruction
aDB4 38 nvalid sec jeet carvy if ervor
@DES 6@ rts ;jand exit

)
J¥¥¥ subroutine illpr: print illegoal hex digit
i
9DBE 20 3BCQ illpr Jsr priext iprint message
9DRS @70D49ECEC fee $07,'\rIllegal hex digit\r\r',@
8DBE ESE7616020
¢DCI EBB57682064
@DCB 696763746D

@DCD 9D0@
9DCF 60 rts
;*** Remove OE and switch datobus to outputs
i
2DD@ 20 ESOD noedato jar noge jset EPROR in tri-state, and:
;*** fSet databus to outputs
i
2DD3 A9 FF datoout lda F$fF jaet value
0DDS 2C fee $2c jskip next instruction
;*** Set databus to inputs
2DDE A9 00 éntuin lda 30 jaet value
@DD8 8D B3E1 sta vddra jset port
QDDB 60 rts jand exit
;*** Set Yec to 6 Velts
i
2DDC A9 @8 vech 1lda 1200001090 jget mask
@DDE 2C feceo $2c j8kip next instruction
i
;¥%% Gwitch VYecc on
i
2DOF A3 10 veoon lda £20@910000 ;jget mask
9DE1 2C feo $2¢c jskip next instruction
i
;¥%% Bwitch VYpp on
$DE2 A3 20 Cppun 1lda $200100090 jget mask
@DE4 2C fece 2c jskip next instruction
3
j¥%% Get 0FE high
@DES A9 4@ ;DDE lda 12019000020 jget mask
@DE7 9D BOE1 ora vorb jset bit
@DEA BD BQE1 sta vorh iin VIA
@DED 6@ rts jthen exi¢
i
;¥¥¥ Zero volt on all textool pina
i
9DEE AD 96E1 zerotxt lda pora jaet address lo
QDF1 8D 24@F sta poury jsave i%
@DF4 AD 92E1 lda pork jand hi
@DF7 8D 25@F sta peurr+l jtoo
QDFA A2 9@ 1dy 19 jset all
@DFC BC 96E1 sty pora jaddreazlines
QDFF 8C 92E1 sty porb ito zero
@E@2 8C BFE1 sty voranh jzero dotabus on switch to outputs
@EQS 28 9E9E Jjsr vppoff ;jswitch VYpp off
¢E@GB 20 DeeD isr noedato jset databus to outputs, no OE, then:
{¥%% Buitch Voo off
9E@B A3 EF ;ccoff lda 3211101111 jget mask
QEQD 2C feco $2¢ jskip next instruction
1¥2% Switch Vpp off
BEQ2E A9 DF Lppoff lda $211911111 jget mask
QE1@ 2@ 186E Jsr rsbit jswitch Vpp off, then:
j*%% 8et Voo to 5 Volts
i
QE13 A3 F7 veeS lda $211110111 jget mask
@ELS 2C fce $2¢ j8kip next instruction
i
;¥¥% Set OE low
QE186 A9 BF ;aon 1lda 3210111111 ;jget mask
@E18 2D BOE1 rsbit and vorb jreset bit
QE1B 8D 8@E1L ata vork iin VIA
GEL1E E¢ rts jthen exit
;*** Set databus to inputs and apply OF
QEL1F 29 DEOD ainae Jar datain jset databus to inputs
@E22 F@ F2 beq oeohn jand apply OE
i
;¥%% Apply o 5@ ms program pulse
éulseSO if ==3 ;if speed is 3 MHz
QE24 20 27@E Jsr pulseSa jopply two pulses of 50/2 ms
QE27 A9 50 pulseSa lda ¥500002255 iget lo
@E29 A@ C3 ldy $50000>>8 jand hi
@EZB 8D 8BEL pulsex sta vE11ll jwrite value lo
@EZ2E B8C B8S5E1 sty vilch jwrite hi as well and start pulse
2E31 20 72@E Jjsr prepady jprint EPROM address
@E34 20 3BCO Jsr priext ;jthen print two backspaces
8E37 080340 feo $@8,4$08,9
@E3A 4C 520@E jmp pulshs jand woit until time-out
;*** Apply o 1 ms program pulse
SE3D AS D@ éulael lda i 1000*23&255 jaet lo
QE3F AQ @7 ldy $(1000%2)>>8 jand hi
9E41 8D BBE1 pulsx sta vE111 jwrite value lo
@E44 BC BS5E1 sty vtich jwrite hi as well and start pulse
QE47 AD 90E1 lda poro iget EPROM address 1o
8E4A D@ eC bne pulsew jif not on page start, go wait for time-out
QEAC AD 92E1 lda porh ;jget EPROM address hi
@E4AF 29 38Ce Jjsr prbyte jprint it in hex
@ES2 2¢ 3RCe pulabs jsr priext jthen print two backspaces
QESS 2890800 fce $08,408,0

9ESB 2C BDE1 pulsew bit vifr ;jget flag register bit € in V



GESB 5@ FB bve pulsew jand wait for time-out
BESD €@ rts ;then exit

i
;¥¥% Apply o 8.1 ms program pulse

I
9ESE A3 08 pulsedl lda ¥ 1eo*2;azss iget lo
QEGQ A0 00 ldy #{100%2)>>8 jand hi
@EEB2 4T 410F Jmp pulsx jand apply pulse
Jxx% Uait 100 us
BEES A3 C8 ;Qitﬁl lda $(1€0%2)3255 jget lo
QEE7 AQ @9 ldy $(100%2)>>8 jand hi
@EE9 8D 8BE1 sta vt11l jwrite value lo
QEEC BC 85E1 aty vtlch jurite hi as well and stort pulse
QEGF AC 589E imp pulsew jand wait for time-cut

i
J¥%% Bubroutine prepadr: print current EPRON address in hex

i
QE72 AC 92E1 prepadr 1ldy pork jget hi byte of EPROM address
QE75 AD 90E1 lda pora jget lo too aend:

i
;¥%¥ Bubroutine yohex: print YA in hex

i
QE78 48 yahex pha jsave A
QE73 98 tya jget hi in &
9E7A 29 38C@ Jar prbyte jprint in hex
@E7D 68 pla jaet lo back
GETE 4AC 38C6¢ Jjup prbyse iprint too, then exit

i

j¥%¥ Table of available commands

i
9EB1 42 cmds feco N jset boundariez
@EB2 43 fece ‘c’ jcalculote RAM checksum
9EB3 44 feo ‘D’ jaelect EPROM type
GEBL 45 fece 'E’ jtest if EPROW empty
@EBS 49 foo o ;j2et address increment
QEBE 4D foe ‘He jcall monitor
QE87 59 fec il jprogram EPROH
@EBB 51 fce ‘g’ jquit, exit to DOS
9EBY 52 fce TR’ jrecd EPROH into RAM
QEBA 53 fce 'S’ jshow EPROM contents on screen
@EBR 54 foc b i jtest if EPROM programmable
@EBC 5B fece 'y’ jverify EPROM with RAH
@EBD 3F fce e jashow help file

@2¢D ncmds equ $-cmds jnumber of commands

i
j¥¥% Table of addresses of commands

9EBE 535 éndndr fdb bemd-1

QESQ@ A906 fdb cemd-1
9EJ2 DBO4 fdb demd-1
9E94 BCOB fdb ecmd~1
QE36 5406 fdb icmd-1
@ES8 CE04 fdb memd-1
@ESA Cdec fdb pemd-1
9ESC D104 fdb qemd-1
@E3E AEE3 fdb remd-1
@EAQ Fie8 fdb scemd-1
QEA2 CE@B fdb temd-1
BEA4 B197 fdb vemd-1
GEAE 32203 fdb qstomd-1

i
j¥¥% Table of available types

i

jhits 9-2: type

jhits 3-4: @=25 ¥, 1=21 Vv, 2=12.5 V, 3 unused

jbits 5-6: 0=50 ms algorithme

3 1=inteligent

: 2=quick pulse

H 3=EEPROH

;bit 7 ¢ @=VppA, 1=Vpphk
9EAS 090 typtab fch 200000000 ; 2716, 25Y, 50 ms

i fcb 210001000 ; 251BA, 21V, 58 ms
9EA9 01 feb 700000001 ; 2732, 25V, S0 ms
QEAA B9 fcb 210001001 ; 27324, 21V, 58 ms
QEAB @4 feb 200091919 ; 2764, 21V, 50 ms
GEAC 2A epdflt fcb 200101010 ; 2764, 21V, inteligent
QEAD B2 feb 219110819 i 2764A, 12.5V, inteligent
QEAE D2 feb z1101901¢ ; 2764A, 12.5V, quick pulse
QEAF 0B feb 100001011 ;27128, 21V, 50 as
QEBQ 2B fcb zoe1e1e11 j27128, 21V, inteligent
QEB1 B3 feb 2198110911 ;27128A, 12.5Y, inteligent
QEB2 D3 feb 211910011 ;27128A, 12.8Y, quick pulse
QER3Z 2C feb 200101109 ;27256, 21V, inteligent
QEB4 B2 fcb z1¢110100 ;27256A, 12.5Y, inteligent
@ERS D4 fcb z11e1¢e100 ;27256A, 12.5V; juick pulse
QEBE 35 fcb 200119101 127512, 12.5Y, inteligent
Q@ER7 5% fecb 01610101 127512, 12.5Y, quick pulse
GERS 0B fob 2009090110 ; 2532, 25V, 50 wms
9ERS BE feb 210001119 ; 2832A, 21V, 50 as
QERA @7 fcb z00900111 ; 2564, 25V, 5@ ms
2EBBR 8F feb 210001111 ; 2554A, 21V, 50 as

2014 ntyp equ $-typtab

8004 dfltyp equ epdflt-typtab



b
j¥¥% Table of EPROH type texts

9EBC 2032373136 eptext feo

'o27168"
QEC1 2632373332 feo ‘o273’
QECE 2032373834 feo * 27647
QECB 3237313238 fee '27128°
QED® 3237323536 fce 127256
QEDS 3237353132 foo r27s512°
@EDA 2032353332 feo ' 28327
OEDF 2032353634 fee ' 25647

i
;¥%% Toble of Vpp texts

il
9EE4 20203235 vpptext fceo * 257
QEEB 20203231 foo e
BEEC 31322E35 fec ‘12,5’
GEFQ 2020203F foe ? (i

*%% Table of algorithm texts

s

QEF4 29¢35306D73 algtext fcc ’ 5@ms’
QEF3 49BE74E65E6C feco ‘Intel’
QEFE S175B3636B fce ‘Quick’
eFe3 2045452020 fce ' EE

i
j¥%¥% Gize table, hi bytes only

i
ereg a7 epsize fcb $07 ; 2716
0Fe9 eF feb $oF ; 2732
9F8A 1F fcb $1F ; 2764
QFeB 3F fob $3F je7ice
8FaC 7F feb $7F ;27256
@FOD FF feb $FF ;27512
QF9E OF feb $OF ; 2532
@FQF 1F feb $1F ; 2564

;¥%% DOS command: lond MONES
2F1¢ 4C4F205334A ;onstr fee ‘L0 S:HOWITOR',9
@F15 4D4F4E4954

@F1A 4F5260

H
}¥%% Various wvariables

i
2F1D pent res 1 jnumber of pulses done

@F1E rstart res 2 ;jstart address in RAM

@F29 rend res 2 jend cddress in RAH

eF22 pstart vres 2 jatart address of EPROM

QF24 poury res 2 jecurrent EPROM address

0F26 pend res 2 jmaximum address in EPROH

er28 pine res 1 jaddress increment

eF29 chksum res 2 jchecksum over EPROHM data

8FZB eptyp res i jeurrent EPROM type

eF2c tobind res 1. jindex in type table

@F2D temp res 2 jtemporary work areq

QF2F rdvey res 3; jread/verify flog

2F39 brksav res 2 ;room for user break vector save
QF32 savstk vres 1 jsave area for stack pointer

2200 end ep



addchks
bomd
brkvector
chksum
crlf
datacut
ecnd
epadery
epsztsat
etomd
hnout
input
Rovoury
nonot
oldbrk
pent
pend
pinec
prhyte
prgint
pulabs
pulsew
qatemd
ramsize
rdver
rev
scad
showbnd
tabind
valid
vend
via
voranh
vppoff
vtlcl
waitel

Errors detected:

9ADD
8554
E783
0F23
CoO2F
@pDn3
28BD
2500
6AL12
Q478
£e3s
ceze
9BBS
oall
9BAS
8F1D
9F26
oF28
©e38
2B0oA
8ES2
QESS
9333
9000
@F2F
23166
98F2
ecie
9F2C
0DR1
97R2
E180
El8F
QEOE
E184
QEES

adrine
bex
bufin
clcks
crout
demd
eok
epading
eptext
getbuf
icmd
loupch
movstrt
noge
oufput
pera
pendin
pint
prechkr
prgqok
pulse@l
pulsex
qtextpr
remd
release
rsbit
sdump
spa
tomd
veced
vddra
vier
vorb
vppon
vt1llh
yahex

2

9BDF
@E52
ce29
GBRE
aD3D
©94D9
98C3
QBEF
9ERC
cezc
9655
co4l
9BAF
ODES
ce23
E131
2538
9742
9887
@BE3
QESE
QE2R
2333
QBAF
3630
@E18
897E
co32
98CF
2EL3
E183
E1BE
£186¢
@DE2
E187
GETB

global labels

algtext
bex2
bvar
cadadr
craadr
dfltyp
ep
epbase
eptyp
getsize
illhex
memd
ncmds
ntyp
ownbrk
porb
perr
pokl
prchks
priext
pulsel
pulsx
¥l
reuryr
rend
rsriin
setrend
statoff
tenp
veck
vddrb
vifr
vpor
vpptext
w11l
zerotxt

QEF4
@5CS
g204
QEBE
Fo24
¢0es
08280
Eig8e
9F2B
QCEA
9D3E
94CF
000D
0014
2878
E192
9880
@6F2
9BF8
cesp
9E3D
QE4L
0A33
0080
8F20
06009
eaLc
Felie
9FZD
a0De
E182
E£18D
E18C
QEES
E186
@DEE

aschex
bex3d
ccmd
cmds
craback
dinoe
epl
epdflt
errout
hexin
illpr
mon
nextomd
nvalid
pS9
poury
perror
pora
prepady
préyp
pulseld
Py
radery
rdep
rendset
rstart
setrat
staton
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