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Voor aile 5502-gebruikers die floppy-drives op hun computer wilien aansiuiten is deze source iisting een belangrijk hulp-

middel. De tioppy ditk-interface van Elektuur (november en.december 1982}, die met goedkope standaard-onderdelen is

opgebouwd, werkt met de hier beschreven software; .

De object code van de gegeven programma-listing kan in een 2708-EFROM (ESS 515) worden gezet, Het disk operating

system is van Ohio Scientific en heeft het typerurmmer OS-65D V3.1 of 08-65D V3.3. Op deze disketten staan verder een

Microsoft-BASIC, een assembler, een extended monitor en'diverse andere programma’s.

De EPROM £55 515 bevat diverse utility-programma’s die via het hex-keyboard of door midde} van cen JSR-kommando

kunnen worden opgeroepen:

<ADZ> FF17 <GO>{RUBOUT) Laden van het disk operating system van Ohio Scientific en van de Microsofr-BASIC-
interpreter van de disketts naar de junior computer.

<CAD> FF34-<GO> {RUBOUT} Startadres voor toekemstige uitbreidingen.

<AD> FFE2 <<GO> {RUBOUT]} Starten van een’huipprogramma voor het aanpassen van een 0S-65D V3. 1-diskette.

<AD> FFES <GO> (RUBOUT) Starten van sen hulpprogramma voor het aanpassen van een QS-65D V3.3-diskette,

JSR FEA3 Print character-subrouting,” :

JSR' FE18  Receive character-subroutine,

~K

***DOS***
COMMANDE
RE AS

PuT FN

LOAD FN

SOURCE FILE: 4088 - 4003
REQUIRED TRACK(S): 61

ENTER A FILE NAME:  BOOTST

FOR *BOOTST* zs'{ARE;,12'TRACK63)‘ONbeOPpY
B*L0O ROOTST o : .

B*RE A

***DOS ASSEMBLER® #*

THE OBJECT MODULE ~~ ~ '

WILL BE. STORED AT SE@90

DO YOU LIKE TO CHANGE IT?Y -

ENTER OBJECT START ADDRESS: $D2@8Q -

KRADAGEG | REK
EDITOR? .

TkEDACS 2***>“’
EDITOR?

LISTING?Y



JUNIOR'S ASSEMBLER

paaL:
s082:
0aad3:
gog4a.
2005:
3006:
007:

98
yduge
Q¢Lg:
Bulis
geiz:
013
3014
A015:
0162
2g17:
@Rig:.
4819
BE20-
a421%1:
2a22:
3923:
q@24:
d@25
BO26:
BR27:
028
P29

30
Yyl
QG2
Be33:
634:
2035:
Pg36:
Be37:
$038:
d839:
3040
g4l
g42:
3043
Boa4q.-
3045
0046
2047
2048
P49
P058:
1351

352
2053
3254
GE55:
Jdd56:

as

..

FCOB

FC@0
FCoo
FCO0
FCOD

FCog
FCP9
FCa0¢
FCO8

FCo@

PAGE @1

ORG $FC@P® BOOTSTRAP LOADER

SOURCE LISTING OF THE BOOT STRAP LCADER
FOR ELEKTOR'S DOS JUNIOR COMPUTER OR ANY
OTHER 6582 SYSTEM

WRITTEN BY GUIDO DE CUYPER AND A, NACHTMANN

DATE: 7 SEPTEMBER 1982

THIS IS THE SOURCE LISTING GF THE MODIFIED HEX
DISPLAY MONITCOR OF "JUNICR COMUTER BOOK 2" AND
A BOOT STRAP LOADER FOR OHIO SCIENTIFIC SCFTWARE.

SOME ADRESSES IN THE HEX DISPLAY MONITOR HAVE
BEEN CHANGED. THE BOOTSTRAP LOADER HAS GOT
TWO ENTRIES: A COLD START AND A WARM START ENTRY.

THE PIA ON THE FLOPPY INTERFACE PC BOARD IS

INITIALIZED BY A POWER UP AND CAN'T BE REINITIA-
LIZED VIA THE RESET LINE!

***DISPLAY BUFFERS***

INL * S@Qra

INH * INL +91
POINTL * INH +p1
POINTH * POINTL +81

***TEMPS***

TEMP  * POINTH +81
MODE * TEMP  +01
NIBBLE * MODE  +B1
KEY * NIBBLE +01

***6532 1/0 AND TIMER***

>PORT A & PORT B

PAD * $FAB0 DATA REGISTER



@357: FCOY
WB58: FCOY
3e59: FCUE

Gying:
BBET .
Ga68:
Jd309:
BATH:
dei7ls FCOB
dET72:
2373
P74
G875

B276: FCUY
Ba77. FCUD
2878: FCHA

3379:
Jg84:
3681
ve82:
L2083
AG84:
FABE

FCoQ

Coy

oYY

erior org
!
=
=

FCG
agan .
ARG
PEGH:
de9l:
& FCZa
FCRY

FCog
FCO2

Givo:

8161
alaz:
GL83:
164
BLes:

#lo6:
SN

38 FCQQ
wl@9: FCOB

gillé: FCED

2111

Biiz:

FCo@

PAGE 02

® %

PAD
PAD
PAD

+3 1 DARTA
+82 DATA
+33 DAT

EDGE DETECT CONTROL

& % % %

SREAD FLAG RE
RDF f_uh i *
SWRITE COUNT
CNTA *

CNTB *
ONTC *

CNTD *
>WRITE COUNT -
CNTE *

CNTF *

CNTG *

CNTH *

* %% NTERRUPT
NMIL %
NMIH - -~ *

IRQOL *

IROH *

SEAR4
SFARS
SFAEG
SFAET

NEG EDET
POS EDET
NEG EDET
PQE EDET

BiTo=PAT

DIRECTION
REGISTER

DIRECTION

DISABLE PAT
DISABLE PAT
ENABLE PAT
ENABLE PA7

FLAG,

IRY

IRQ
IRQ
IRQ

EGISTER, CLEAR TIMER & IRQ FLAG

BIT7=TIMER

INTO TIMER, DISABLE TIMER IRQ

SFAF4
SFAFS
SFAF6
SFAFT

TLELT
CLK8T
CLK64T

’CLKIKT

INTO TIMER, ENABLE TIMER IRQ

SFAFC
CSFAFD

CLK1T
CLKST

SFAFE  CLK64T
SFAFF CLKIKT
VECTORS *#% %

SFATA

SFATB
SFATE
SFATFR

*%¥RAM IN THE 65323 SFABQ...SFATR%*%

***6522 VIA ON-JUNIOR'S INTERFACE BOARD**¥

> 6522 REGISTER FILE

ORB
ORA
DDRB
DDRA

* % % *

SFBRE
Sr8sl
SF8E2
SF8@3

CONTROLS

HANDSHAKE



JUNIOR'S ASSEMBLER PAGE @3

2113: FCO8 TALL * $SFB8Z4 WRITE INTO LOW ORDER LATCH OF TIL-L
g114: READ Ti LOW ORDER COUNTLOR AND (!}

g115: RESET T1 INTERRUPT FLAG

glrie

grL17: FCO@ TACH * SFE8PYS WRITE INTO HIGH ORDER LATCH OF TI

g118: WRITE INTO HIGH ORDER COUNTER OF T1
119 TRANSFER LOW ORDER LATCH INTO LCW

S ORDER COUNTER AND RESET T1 INTERE.

FLAG.
READ T1 HIGH ORDER CCUNTER

FCO6 TAALL  * SF806 WRITE INTO LOW ORDER LATCH oOF 711
READ T1 LOW ORDER LATCH
FCOQ TAALH % $FB887 WRITE INTO HIGH ORDER LATCH OFTL AND (1)
RESET INTERRUPT FLAG OF Tl
READ T1 HIGH ORDER LATCH
FCge TBLCL  * SF8P8 WRITE INTG T2L-L
READ T2C-L AND CLEAR T2 INTERR.
P LAG,
FCO0 TBCH * SF809 WRITE INTO T2C-H AND (!} TRANSFER T2L-L
TO TzZC~L AND(!) CLEAR INTERR,
FLAG

READ T2C-H

3140: FCOO SR

* SF84A SERIAL PORT

141 FCOO ACR * SFBEB AUXILIARY CONTROL REGISTER

42: FCUO PCR * SF88C PERIPHERAL CONTRCL REGISTER
wlai:. FCOO IFR * SF8OD INTERRUPT FLAG REGISTER
AL4d. FPCOE ITER * SF8EE INTERRUPT ENABLE REGISTER
Bl45: FCEYd ORAA * SF8OF OUTPUT REG., A, NO EFFECT ON HANDSHAKE
BLLG:
B147:
3148:
#149:
¥415@:
leSl' I E T EETE SR EESE SRS EEREEEEEESEEEE SR LSS E & 5 5 8 5 5
3152;: *%**ADDRESSES OF THE FLOPPY INTERFACE ROARD**%
@153: Ak KA KR AR AKARRAA AR RARAANKREAANAA IR A AR AT R XAk kA hxk
#154;
#4155:
#156: *%**DPTA ADDRESSES (6821 )*%*%
@157:
3158:
24159: FC@P DRA * SC@¥d DATA/DATA DIRECTION REGISTER A
gle@: FCOO CRA * SCYP1l CONTROL REGISTER A
glel: FC90 DRB * $SC@PB2 DATA/DATA DIRECTION REGISTER B
@l62: FCU9 CRB * $SC¥P3 CONTROL REGISTER B

63

.64
FL65: ***ACTA ADRESSES (6854)**%*
@lé‘l6!
@#167: FCOU CACIA * $CO19 ACIA CONTROL REGISTER

gl168: FC28 DACIA ¥ $C@1l ACTA DATA REGISTER
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e

it

RESSES #%%

_?‘J\’ii_')U?,\!’F OF HT0P BITS
COUNT OOWH REGISTER

KERNEL vmﬁmguaﬁxm?
DOS CHARACTER ”Wﬁh
CUBAVES ENTRY TO: HE
LOAD VECTOR FOR
KEY DEPRESSED U

_ SYSTEM IS BODOTED
SETTH  * S26BC MDVE THE HEAD ON 4
MEMHT  * S@BFF  FLOPPY LOAD p INTER
MEMLO * MEMHI  ~81-
F 4

*

KERNEL *

[ R

ABCLD %
MON *
LODVEC *
KFDG %

PO TR Oy
TR R

NG st
o TRy w3

LAfE AL AL R A
"

. FC LDHEAD $2754 DO A HEAD LOAD
Gy, READDK $2967 READ THIS TRACK INTO MEMORY POINTED
4G BY THE LOAD POINTER MEMHI,MEMLO .

THE STRING HAZS TO BE TERMINATED BY
S02. AFTER ?Hi STRING IS PRINTED

- THE INSTRUCTION JUST BEHIND $¢0
18 EXECUTEDI
INDST . * $2321  INPUT DISTRIBUTOR
QUTDST # INDST #8) OUTPUT DISTRIBUTOR
DSTX * S2ACGE AN OTHER DISTRIBUTOR
SECTNM * $265E  PRESENT SECTOR NUMBER
INVEC ¥ $23€¢1 VECTOR FOR THE PRINTER INPUT
[KVECH * INVEC +82 2ZND INPUT DEYVICE
QUTVEC * $2211  VECTOR FOR THE PRINTER QuvpuT
OUTVCA * OUTVEC +82 2ND OUTPUT DEVICE
STRATE * $26A3 STEP RATE DLELAY

#*¥HEX DISPLAY MOblT OR* % %

CFCEE AR 1E GESET  LDAIM. S1E PBI...PR4 15 OUTPUT
FCHZ 80 8”3 P2 5TA PBDD
FCPL A2 ¢ LbaImM 541

UNLDRD % $2761 UNLOAD THE HEAD
SETORY #* $29C6° SET FOR DRIVE IN ACCU L
STROUT * $2D73 PRINT. THE STRING FOLLOWING THE J8R INSTR.
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@225: FC@7 85 FD STA MODE SET ADDRESS MODE
$226: FCH% A2 FF LDXIM SFF
§227: FCEB 9a TXS INITIALIZE THE STACK POINTER
@228: FC@OC 78 SEIX DISABLE IRQ
0229
FCPD D8 START CLD DO YOUR JOB IN BINARY MODE
FCor 28 7C FC STARTA JSR SCAND SCAN DISPLAY
FC11l D@ FB BNE STARTA WAIT UNTIL KEY IS RELEASED
rC13 2¢g 7C FC O STARA JS5R SCAND SCAN DISPLAY AND DEBOUNCE
FC1l6 Fif ¥R BEQ STARA IS ANY KEY DEPRESSED?
rC1E 2¢ 7C FC JSR SCAND DEBOUNCE AGAIN
FCIB FU F6 BEQ STARA BRANCH ON ERROR
FCID 26 EI FC JSR GETKEY RETURN WITH KEY VALUE IN ACCU
* % *COMMAND FILTER***
FC28 C9 13 GOEXEC CMPIM $13 GO KEY?
FC2Z D@ 87 BNE ADMODE
FC24 A2 FF LDXIM SFF SET THE STACK POINTER
g246: FC26 9A TXS
@247: FC27 D8 CLD JUST IN CASE
5] i: FC28 6C FA 00 JMI POINTL GOTO ADDRESS POINTED BY THE DISPLAY
@25@: FPC28B C9 140 ADMODE CMPIM $10 AD KEY?
Pp251: FC2D D@ @6 BNE DAMODE
%252: FC2F A9 41 LDAIM $@1 SET ADDRESS MODE
3253: FC31 85 FD STA MODE
154. FC33 D@ 14 BNE STEPA
w255
3256: FC35 C9 1 DAMODE CMPIM $11 DA KEY?
9257: FC37 DO 06 BNE STEP
8258: FC39 A9 @0 LDAIM $00 SET DATA MODE
$259. FC3B 85 FD STA MODE
226Q: FC3D FO 9A BEQ STEPA
2261:
p262: FC3F C92 12 STEP CMPIM $12 + KEY?
@3263: FC41 D92 @9 BNE PCKEY
P264: FC43 E6 FA INC POINTL POINT=POINT+1
B265: FC45 DG 02 BNE STEPA
P266: FC47 E6 FB INC POINTH
9267:
@3268: FC49 4C 9D FC STEPA JMP START
22665
#278: FC4C C 14 PCKEY CMPIM $14 PC KEY?
#271: FCA4E DO @3 BNE ILLKEY
@3272: FC58 4C FD FE JMP GOKERN GOTO KERNEL COMMAND INTERPRETER
B273:
p274: FCS53 C9 15 ILLKEY CMPIM S15 ILLEGAL KEY
g275: FCH55 14 F2 BPL STEP2 IF YES IGNORE IT
276:
w277: FCE7 85 FF DATA STA KEY
2278: EC59 A4 FD LDY MODE
g279: FC5B D@ @D BNE ADDRES Y=@ IS DATA MODE, ELSE ADDRESS MODE

@280: FPCSD Bl FA LDAIY POINTL GET DATA SPECIFIED BY POINT



JURTOR'S ASSEMBLER PAGE 06

#281: FCHF ©A ASL
9282; FCo60 W¢A ASLA
¥283: FCOLl @A ASLA :
#284: FLCE2 2A ASLA ‘SHIFT LOW ORDER NIBBLE TO THE LEFT
B28%: FCH3 95 FF ORA KEY KEY VALUE IS NOW LCW ORDE®R HNIiBELE
4286 FC6H 91 FA STALY POINTL MOVE DATA TO MEMORY
AZRT. FCHT 4AC 49 FC JMP 3TEPA -
ADDRES LDXIM S84 ‘DO- 4 SHIETS.
ADLOOF ASL POINTL SHIFT POINTH,POINTL TO THE LEFT

ROL  POINTH
DEX

BNE  ADLOOP
LDA  POINTL : '
ORA  KEY THE KEY VALUE IS THE LOW ORDER ADDR. NIBDLE
STA  POINTL. :

JME  STEPA

*kESURROUTINES OF THE EX DIQPLAY MGNITOR*“*

B3 SCAND I8 ,SUCROUTINE;QHOWING~THE DATA SPECIFIED BY
% DQIJT : '

gan CANDS SHOWS THE CONTENTS OF THE DISPL. BUFFERS
gk POINTH, POINTL AND INH ON THE 7-SEGMENT DISPLAYS.
BIGT. THE SUBQQUTIN? AK SCANS THE KEYBOARD. IT IS AUTO-
A368: MATICALLY CALLED VIA SCAND OR SCANDS. AK RETURNS
F3EG, “WITH A= IF NO KEY IS DEPRESSED AND RETURNS WITH
BN A<>E IF A KEY IS5 DEPRESSED,

R WHEN SCAND OR SCANDS ARE LEFT, PORT A IS AN INPUT
9312 PORT.

%313

A3l 4 : v ‘ ~

331%; FCTC AQ 00 SCAND. LDYIM S$88 - , :

#316: FC7E Bl FA ~ LDAIY POINTL GET DATA FROM MEMORY

#317: FC8@2 85 F9 STA INH STORE DATA IN THE DATA BUFFER
Jr18: ‘ o ,
#319: FCB8Z A9 TF SCANDS LDAIM: STF PAE,..PAG ;s OUTPUT

3329: FCB4 8D 81 FA STA . PADD

#321: FC87 a2 08 LDXIM 808§ ENABL& DISPLAY

g322: C - “

#323: FCB89 AS FB SCpsSA  LbA©  POINTH QUT?U; POINTH

#324: FCBR 2¢ B8 FC S JBR - SHOW S

#325%: FC8E AS FA LDA POINTL QUTPUT POINTL

3326: FC9Z 20 B8 FC JSR SHOW :

g327: FCS3 AS F9 LDA INH OUTPUT - INH

@328. FCS85 20 B& FC JSR . SHOW

G129 e ‘ )

9338+ FC9B A9 00 SCDSB LDAIM $@¢ PAD. .. .PAT IS INPUT

#331: FCO9A 8D 81 FA STA PADD : ,

3332«

3333: FCOD AD 83 AK LDYIM '$83 _SCAN' 3 KEYROARD ROWS

#334: FCOF A2 29 LDXIM $0¢ RESET ROW COUNTER

G335 «

8336: FCAL A9 FF ONEKEY LDAIM $FF



PAGE 87

AKA STX ¥BD OUTFUT ROW NUMBER
INX ENABLE FOLLOWING ROW
INX
AND PAD INPUT ROW PATTERN
DEY ARE ALL ROWS SCANNED?Y
BNE AKA
LDYIM 506 TURN DISPLAY OFF

STY PRD
CRAIM $80

EQRIM SFF INVERT KEY PATTERN
RTS

THE SUBROUTINE SHOW DISPLAYS THE CONTENTS
OF ANY DISPLAY BUFFER ON THE 7-SECMENT DISPLAY.
THE X REGISTER IS USED AS A DISPLAY POINTER

SHOW PHA SAVE CURRENT BYTE
5TY TEMP SAVE Y REGISTER
GET HIGH ORDER NIBBLE

CONVD  OUTPUT HIGH ORDER NIBBLE
GET BYTE AGAIN

M S@F MASK OFF HIGH ORDER NIBRLE

5R CONVD  OQUTPUT LOW ORDER NIBBLE

LDY TEMP RESTORE Y REGISTER

THE SUBROUTINE CONVD DCES A BYTE TO 7-SEGMENT
CONVERSION,

CONVD  TAY USE NIBBLE AS INDEX
LbaY LOOK FETCH SEGMENT PATTERN
STA PAD OUTPUT SEGMENT PATTERN
S5TX PBD CUTPUT DISPLAY ENABLE
LDYIM SFF DELAY A BIT

DELAY DEY
BNE DELAY
DEY TURN THE SEGMENTS OFF
STY PBD
INX ENABLE NEXT DISPLAY
INX
RTS

CETKEY RETURNS WITH THE VALUE OF A DEPRESSED
KEY IN THE ACCU REGISTER.IF AN INVALID KEY
WAS DEPRESSED, IT RETURNS WITH $15 IN ACCU.
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EY
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b

W -

RO RN

Ut

=

P

KEYIND

LOGK

W e

W A Ll L
s

=4

T DD

ANDIM

T AT A
L HA

TAX

TYA

$24

580

S2% START AT ROW
Sa1 GET ONE ROW

ONEKEY
KEYIN

A= THEN NO KEY DEFREZSED

527 ARE ALL ROWS SCANNED?
GETKEA :
515 RETURN HERE IF ILLEGAL KEY
SEF

LEFT UNTIL Y=KEY

MASK MSD
DIVIDE BY 2

ADD ROW DISPLACEMENT

KEYINC

54¢
$79

ot 0

3

&

$39
519
$12
sg2
578

Y W e L

W o

$1e

$48 A
$03 B
$46 C
§2: D
S@6 G
308 F

STARTS HERE***
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2449y FD18 20 lE FD DKROOT JSR SIGMA  INITIALIZE THE ENTIRE 1,9
34%9: FDIB 6C FD $0 IMT LODVEC CONTINUE EXECUTION VIA THE LOAD VECTOR
Bpani.
G452,
3453
%454, *%**INITIALIZE THE DOS COMPUTER I/Q**#

G455,

LAE 28 FD SIGMA  JSR INIDSK INITIALIZE THE 6821 PIA

a5 CROFD JSR INITPR INITIALIZE THE 6532 PIA (TRRMINAL)}

A¥ FD JSR BOOT LOAD TRACK ¥ FROM THE DISKETTE 70 $2244
RTS
*XAGUBROUTINES OF THRE BOOTSTRAPH**%*

G464 FDIR AD 46 INIDSK LDYIM 5p9
g465: FD2AR RS g1 CR STY  ORA SELECT DATA DIRECTION REGISTER A
3466: FDZD AT 1y LDATIM
2467: FD2F 8D £¢ C¢ 5T DRA
7468: FD32 A9 @4 LDAIM S04
2469: FD34 8D 91 C@ STA CRA
2479+ FD37 A9 4% LDAIM 540
#471: FD39 8D 90 C@ STA DRA
94772: FD3IC A2 94 LDXIM $04
#472: FD3E BE 01 <9 STX CRA SELECT DATA REGISTER A
g474: FD41 BC @3 C@ STY CRB SELECT DATA DIRECTION REGISTER B
§475%: FD44 88 DEY Y =FF
@476: FDAS BC 02 C2 STY DRB PORT B IS TOTAL GUTPUT

477: FD48 8E 03 C¥ STX CRB SELECT DATA REGISTER & AGAIN

78: FD4R 8C 82 CO STY DRB SET ALL OUTPUTS HIGH
3479 FDAE 60 RTS
Ba8E:
3481
#482; FD4F A9 FB BOOT LDAIM SFB FOR STEP IN DIRECTION
2483: FD5) D@ 29 BNE TRKO BRANCH ALWAYS
484
2485: FD53 A9 92 STEPLO LDAIM $¢2 LOAD MASK PATTERN
2488: FDS5S 2C @0 CH BIT DRA ARE WE ON TRACK ZERD?
3487: FDS8 F@ 1C BEQ INDEXP IF YES, DO INDEX TEST
2488: FDS5A A9 FF LDAIM SFF TOGGLE BITS FOR STEP QUT
2489;
249@: FD3C 8D ©2 C¢® TRKO STA DRB STORE IN PIA
#491: FDSF 20 CE FD JSR DUMMY DELAY SOME CYCLES
7492: FD62 29 F7 ANDIM S$F7 CLEAR STEP BIT
@493: FD64 8D 92 C¢ STA DRB
494: FD67 26 CE FD JSR DUMMY DELAY SOME CYCLES
2495: FD6A 9 08 ORAIM 508 SET THE STEP BIT
@496: FD6C 8D 92 CP STA DRB AND OUTPUT IT
#497: FD6F AZ 18 LDXIM $18 DELAY VALUE
2498: FD71 20 BA FD JSR FDELAY WAIT A MOMENT
“499; FD74 FP DD BEQ STEPLO TRY IT AGAIN

U0
85¢81: FD76 A2 TF INDEXP LDXIM S$7F RESET HEAD LOAD BIT
@s@2: FD78 8E 82 C@ STX DRB HEAD LOAD
§503: FD7B 200 D7 FC JER DELAY WAIT A MOMENT

2564:
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GRibs
fe B e
[ I S A
4518:
#519:
AS520:
#521:
#522:
2523
#524:
2525
#3526
527
2528
23529
G534
BBl
[
3

8537
§538:
%539:
8544
3541

@542
@543,
G5dd:
#545;
G546;
0547
Ah48:
#549:
558 :
2551:
#552:

FD7E
FDB1

FD82
FD86
FD88
FDBA
8D
FR8E

FDA 4
FDAT
FDAS
FDAA
FDAC
“DAE

FDBA

FDBC
FDRD

FDRE
EDC1
FDC2
FDC4

FDC5
FDC8
FDCY
FLCB

FRCE

FDCFE
FDDY
FDD1

FDRR3

AR

o0
o

S U R

(- RO RGNS Bwi

D8
AS
8D

ol o=

R

FD
FF

1@

67
82

Cco

cd

ce

INDBEG LDA DRA
BMT INDBEG

INDEND LDA DRA
BPL INDEND
LDaIM S83
S5TA CACIA
LDAIM $58
STA CACIA

JER REBYTE
STA LODVEC
TAX

JBR REBYTE
STA LOBVEC
JSR REBYTE
STA SCOFE

LDYIM %23

RPAGE JSR RBYTE
STAIY LODVEC
INY
BNE RPAGE
INC LODVEC
DEC $GOFF
BNE RPAGE
STX LODVEC

LDAIM SFF
STA DRB
RTS

FDELAY LDYIM S$FS8

FRDELA DEY
BNE FDELA
EORX  SUdFF
DEX
BNE FDELAY
RTS

RBYTE = LDA CACIA

LSRA
BCC RBYTE
LDA DACIA

DUMMY RTS

GET DISK STATUS
LOOP TILL INDEX START

GET DISK STATUS
LOOP TILL INDEX END

RESET ACIA

NITIALIZE ACIA FOR

8 BIT EVEN PARITY, DIVIDE BY 1
GET FIRST BYTE FROM DISKETTE
+@1 SAVE HIGH START ADDRESS
SAVE IT FOR LATER USE

GET SECOND BYTE

SAVE LOW START ADDRESS

READ THIRD BYTE FROM DISKETTE
SAVE THE AMOUNT OF PAGES WERE GOING
FROM DISKETTE (PAGES/TRACK)
INITIALIZE LOAD POINTER

e
o
[

READ A BYTE FROM DISKETTE

AND STORE IT IW MEMORY

SET UP FOR NEXT MEMORY LOCATION
LOOP TILL A PAGE IS READ

+31 ADJUST LOAD VECTOR

DECRMENT PAGE COUNTER

LOOP TILL ALL PAGES ARE READ
+31 RESTORE LOAD VECTOR

UNLOAD HEAD

LOCP A BIT
DUMMY INSTRUCTION
ADJUST TIMER COUNT
Loce TILL TIME QUT

GET ACIA STATUS

RECEIVER BIT IN CARRY

LOCP TILL RECEIVER BUFFER IS FULL
GET DATA BYTE FROM ACIA

**x*INITIALIZE THE TERMINALX**

INITPR CLD -

SEX
LDAIM $67
STA PRD

DISABLE INTERRUPTS
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> A9 24 LDALIM S¢0
8D 8¢ FA S5TA Pap
A2 FC LDXIM SFC YOUR EPSON LIKES THIS SPEUD
8E 5A Fa STX CNTLX
AZ FF LDXIM SFF
g 58 Fa STX CNTHX
EA NOP
A9 TF LDAIM S7F
3D 81 FA STA PADD SET DATA DIRCTION
! 4n LERA
iz 8D 83 FA STA PBDD SET PORT B FOR EPSON BUSY ON PBG
B572: A2 @3 LDXIM 503
¥573, 88 59 FA STX STPBIT TRANSMIT NO PARITY BUT 2 STOP BITS

STRTBT BIT PAD WAIT FOR A S5TART BIT
BMI STRTBT
JSR COMTIM COMPUTE THE START BIT TIME
LSR TIMH DIVIDE BY 2
ROR TIML
LDA TIML
STA CNTHL SAVE HALF START BIT TIME

3 s 2
AT OOt O
i

A b

LDA TIMH
STA CNTHH
4 LDXIM $08
@#585: FEL& 20 72 FE JSR DELHBT
P586: FEI3 20 28B FE JSR RECD GET THE REST OF THE CHARACTER
gnR7: FEl1H CY TF CMPIM 37F WAS IT A RUBQUT CHARACTER?
a588: FELE DJ RS BNE INITPR IF NQT, THEN TRY IT AGAIN
"58%: FEIA €90 RTS
RCl N
#59l:
4592
6593 ***QECEIVE A CHARACTER FROM TERMINAL***
B594:
#595: FEIB 2C 8¢ FA RECCHA BIT PAD WAIT FOR A START RIT
¥95%0: FELIE 370 FB BMI RECCHA
#597: FEZ28 BE 61 FA STX TEMPR SAVE X
#598: FE23 A2 88 LDXIM 5d8 WE RECEIVE 8 BITS
#599: FE25 2@ 72 FE JSR DELHBT DELAY FOR HALF BIT TIME
B60¢:
P6@31: FE28 2¢ 81 FE RECA JSR DELBIT DELAY FOR ONE BIT TIME
2602
9693: FEZB 2C 84 FA RECD BIT PAD ONE/ZERO CHECK
d6@4: FE2E 19 99 BPL RECB BRANCH ON ZERO
B605: FE3Z 38 SEC IT 1s A '1°
#6B6: FE3L 6E 62 FA ROR CHA ROTATE CARRY 1INT CHARACTER
gea7: FE34 CA DEX SET UP FOR NEXT RIT
g608: FE35 DO F1l BNE RECA ARE ALL BITS READ?
g68%: FE37 FQ 87 BEQ RECC
deld:
511: FE39 18 RECB CLC IT IS A '2°
$312: FE3A 6E 62 FA ROR CHA
#61'3: FE3D CA DEX
Pp6ld: FE3E DO RS BNE REC
3615

B616: FE RECC JSR DELBIT WAIT FOR THE STOP BIT

o
o3
g
=
2
]
o
(o
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B617: FR43 AD o2 FA LDOA CHA LOAD CHARACTER IN ACCU
@€18: FEad 29 7¥ ANDIM S7F MASK OFF BIT 7

3619« KFE48 8D 63 23 STA AHOLD SAVE CHARACTER FOR DOz
P629: FELB AE ©6) FA LDX TEMPB RESTORE X

¥621: FE4E 68 RTS

4o22:

#523:

H24: k& EACOMPUTE BIT TIME**#*

d620:

738 :

W67 FE 18 COMTIM CLC

g628: FPESE 4D %A FA LDA CNTLX 16 BIT ADDITION

#629; FES2 6% g1 ADCIM $#1

463¢¥: FPRES55 8D 5A FA STA CNTLX

#631: TESS AL SB FA LDA CNTHX

g632: FEBB 59 ADCIM SE@

J632: FESD AR STA CNTHX

§634: FE6E 2T BIT BAD 1S START RIT FINISHED?
B63%: FESD 19 BPL COMTIM

#636: FEE5 AD LDA CNTLX SET UP FOR HALF BIT TIME COMPUTATION
$637: FEHS BL 5TA TIML

$€£18: FE6R AD LDA CNTHX

639: FEGLE 8D 5F 3T TIMH

P649: FETL 60 RS

o4l

PE42:

Po43:

P644: *#*DELAY A FULL/HALF BIT TIMEX**%

2045;

G40

@647 FE72 AD S5C FA  DELHBT LDA CNTHL FETCH HALF BIT TIME
$648: ¥YETS 80 BE FA STA TIML

$649: FE7S AD 5D FA LDA CNTHH

g65¢: FE7B 8D 5F FA STA TIMH

#6551 FETE 38 SEC

pe52: FEIF BY #C BCS CNTDN BRANCH ALWAYS

#653:

g654: FE8L AD 5A FA DELBIT LDA CNTLX FETCH FULL BIT TIME
2655: FEB84 BL 5E FA STA TIML

#656: FE87 AD 5B FA LDA CNTHX

p657: FEBA BD LHF FA STA TIMH

9658

d659: FRED 38 CNTDN SEC

g668: FEBE AD 5E FA LDA TIML 16 BIT SUBTRACTION
#661: FEGL ES 21 SBCIM S#1

¥662: FE93 &L S5E FA STA TIML

3663: FES6 AL 5F FA LDA TIMH

2664: FE9Z ES 00 SBCIM $@8

#665: FE9B 8D 5F FA STA TIMH

P666: FEIE EA NOP

g667: FEIF BEA NOP EQUALIZE 4 MICRO SECONDS
1668: FEAQ BE EB BCS CNTDN TIME OUT?

2669: FEAZ 4@ RTE

p4eT7a:
2671
2672



B786:
D747
B708;

729

g971¢:

377

u,...l:
2712
4713

=

371 44

0715:

3716:

2717
271
2719
@728

2

g721:

P722:

2723
724:

@725

B726:

3727:

g728

2]
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1 17} tx) o

G ReNe R
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WO O T T O Oy

Ny g r ey g T
M EE Mmoo

[Ny RO

FEEA
FEED
FEEF

FEF?Z
FEFS
FEF7
FEFA
FEFB

AR

6C

AD

8D
138
1%

a2

AR A o W I 3 SRS BN S IR G o

® 000G

PSRN

o0 Gl oy

8¢
FB
7c

82

82

o

rrorEt

A

FA

FA
FE

FA

FA

FA

FAa

CTs LDA
ANDIM
BNE
LDA
ANDIM
STA
JSR
LDXIM

PRA LSR
BCC
LDA
ORAIM
STA

PR3 JSR
DEX
BNE
LDX

PRD LDA
ORAIM
STA
JSR
DEX
BRNE
BIT
BPL
LDX

RTS

BRKTST BIT
BPL
JMI

PRC LDA
ANDIM
STA
CLC
BCC

CHARACTER TN ACCI#*%x

TEMPA
CHA

PBD
$40
CTS
PBD
$FE
PBD
DELBIT
$87

CHA
PRC
PRD
501
PBD

DELBIT

PRD
PAD
BRKTST
TEMPA

bAD
BRKTST
BRKT

PBD
$FE
PBD

PRB

SAVE X
SAVE CHARACTER

GET PIA DATA OF 6532
MASK EPSON BUSY BIT
LOGP IF PB5 IS RIGH
TRANSMIT START BIT

DELAY ONE BIT TIME
TRANSMIT 7 DATA BITS

SHIFT OUT CHARACTER
BRANCH ON ZERO

OUTPUT A ONE

DELAY ONE BIT TIME

ST UP FOR NEXT BIT

ARE ALL BITS TRANSMITTED?
GET AMCUNT OF STOPBITS+1

FIRST NONE PARITY
AND THE STOP BITS

CHECK IF BREAK KEY IS DEPRESSED!

RESTORE X

IS THE BREAK KEY ACTIVE?

JUMP VIA AN USER SELECTABLE VECTOR

OUTPUT A ZERO

BRANCH ALWAYS

Khkk kR Ak kAR Rk kA kAR R Ak R kR KA K
*%**YARM START ENTRY FOR DOS***
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7
74
dT4
874
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N
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FF@D
FEFOF
FF12
FF13
FF16

vy e e o ovR R R M PR
mp e oo PR TGN G

B NG B3 R R bt b e b
W oo G w8 QO ~d

FF2E
FF3¢
FF233

FF34
FF36
FF39
FF3B
FF3E
FF4Q
FF43
FF45

A9
8D
A9
8D
29
8D
A9
8D

A
a4l

A9
8D
60

A9
8D
A9
3D
A9
8D
AY
8D

2E
74
FF
7L
26
72
FC
7B
18

g3
25
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FA

Fh

FA

FA
FD

PAGE 14

EhAkERFHEARI A LA Rk kbR bk A A hhhhhx

GOKERN JSR
JMP

RESTTY LDAIM
STA
LDAIM
STA
LDAIM
STA
LSRA
STA
RTH

RESTTY RESET PRINTER I1/0
KERNEL AND GOTO DOS KOMMAND INTERPRETER

$27
PRD
500
PAD
STF
PADD

Tk hhh kAR RN AR RN KA AT R A AR Ak kb A Ak hhk

***pREAK TEST DURING BASIC OUTPUT**¥
KAk FEIRKERRA A AR I AR AR A F ARk hh kA Rk kK

BASBRK LDAIM BASTST SET BASIC'S BREAK VECTCR

STA
LDAIM
STA
LDAIM
STA
LDAIM
STA
JMP

BASTST LDAIM
STA
RTS

BRKT
BASTST

BRKT

MON
NMIL
MON
NMIH.
DKBOOT

$93
KPDO

/256

+31

IF NMI BREAK THEN GOTO HEX DISPLAY MONITOR
/256

NOW BOOT UP THE SYSTEM

SET ‘BREAK FLAG (CTL-C)
AND RETURN TO CALLER

****'k****5\'*****‘**‘***********************

***BREAK TEST DURING DOS/AS/EM OUTPUT***
Ak KA RKARRRARK R ARRR AR R AR KRR Rk Rk hhh kR kh %

DOSBRK LDAIM
STA
LDAIM
STA
LDAIM
STH
LDAIM
STA

KERNEL
BRKT
KERNEL
BRKT
MON
NMIL
MON

NMIH

IF BREAK THEN GOTO KERNEL

/256

+@1

IF NMI BREAK THEN GOTO HEX DISPLAY MONITCR

/256
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@785: FF48 4C 18 FD JMP DKBOOT NOW BOCT UP THE SYSTEM

¥ A*INDIRECT INTERRUPT VECTORS***

6C 7A FA INDNMI JMI NMIL
6C 7E FA  INDIRQ JMI IRQL

3793
4799
A84AE- R R I I S I R I s I I I I
WREL . %% INITIALIZE BCOTSTRAP FOR OSI MODIFICATION***
TR, Ak hhkhkk kAR ARk A kAR R ARKR AR R RAR AR R AR AR kAR KAk hk &
d883
R4
G805
ABE6 .
asy7:
¥8Y8:
P80 G:
2819: FFSL 200 18 FD FIRSTX JSR SIGMA INIT THE DOS COMPUTER 1/0
A81L1: FF54 AS 28 LDAIM $28 SETP RATE DELAY
A812. FFR6 8D A3 26 STA STRATE

213 FFEY9 ADQ @1 LDAIM $21 TRACK=1/SECTOR=1

st4d: FFSB BD 5E 26 STA SECTNM SAVE SECTOR NUMBER
W31 5: FFSE 29 BC 26 JSR SETTK MOVE HEAD ON TRACK 1
%8i6: FFOL A9 2A LDAIM S$2A THE LOAD VECTOR IS $2A00
u817: FFe3 BS FF STA MEMHI SAVE IT
3818: FF65 26 54 27 JSR LDHEAD LOAD THE HEAD
Jd819: fFog8 86 FE STX MEMLO
d228: FFEA 20 67 29 JSR READDK READ TRACK 1/SECTOR 2
#d821: FF6D A9 @1 LDAIM S$@1 SET FOR DRIVE A AND THE DISTRIBUTOR
g822: FFer 8D 21 23 STA INDST INPUT DISTRIBUTOR
g823: FFJ72 8D 22 23 STA OUTDST OUTPUT DISTRIBUTOR
g824: F£T5 8D C6 2A STA DSTX COMMON DISTRIBUTOR
G825: FF78 28 C6 29 JSR SETDRV
2526: FF7B A9 1A LDAIM RECCHA -01
@827: FFTD 8D @1 23 STA INVEC SET PRINTER INPUT VECTOR
$4828: FFEH 8D €3 23 STA INVECA
2829, FFB82 A9 A2 LDAIM PRCHA ~01
“W83g: FF85 8D 11 23 STA OUTVEC SET PRINTER OUTPUT VECTOR
p831: FF88 8D 13 23 STA QUTVCA
#4832: FF2B A9 FE LDAIM RECCHA /256 HIGH ORDER ADDRESS OF RECCHA&PRCHA
$¥833: FF8D 8D @2 23 STA INVEC +@1
#834: FF98 8D 94 23 S5TA INVECA +01

*835: FF93 8D 12 23 STA QUTVEC +01

336: FF96 8D 14 23 STA ouTvVCA +01
#4837 FF99 68 RTS
@828
#F839:
¢849: FF9A EE S5E 26 FIRSTY INC SECTNM SECTOR NUMBER IS 2
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dE4L. FFID A9 886 LbalM $S86 TRACHK=86
$Cdz: FFYF 20 BC 26 JBR SE MOVE HEAD Gt

8]

READ TRACK 0%
SECTNM SECTNM=3

aR $64 LOAD VECTOR =5¢200
FE STA MEMLO

e7 29 JSR

H843: FFA2
‘ 58 26 iNC

SRR VIR C I O
N iy »
o
=
e -
w}
™
Pt
=

: SHA
5 FF 5TA MEMHI
4 67 29 JSR READDX READ TRACK @6/SECTOR 3
A9 @) LDAIM SO1 SECTNM=]
25 B0 26 STA SECTNM
13 LOAIM $13 TRACK=13
BC26 JSR SETTK MOVE HEAD ON TRACK 13
a7 LDATIM $32 SET LOAD POINTER TO $3274
FE STA MEMET
74 LDAIM S$74
FE STA MEMLD
54 27 JSR LDHEAD
67 29 JSR READDK READ TRACK 13/SECTOR 1
61 27 FIRSTZ JSR UNLDHD UNLOAD THE HEAD
73 2D JSR STROUT
= $oD
= S@a CRLF
= %
= 5'1‘
o FCIN = 'R
FFD4 41 = A
FFDS 43 = c
FEDG 4B = K
J8T1: FEDT 28 = '
$872: FFDB 30 = tg
3873: FFDY 26 = ‘g
GR874: FFDa 31 = 1
#87%: FFDB 2A = TR
g876; FFEDC 4D = $AD
BGR77. FFDD A SOA
FEDE 29 = $0d

FFDF 4C 80 FC JMP RESET GOTOC HEX DISPLAY MONITOR

khkkkhkhhhhhhhhhhhhkhhkkhdkhhhhhhhdkd

* % %RBOOT 0S 65D V3.1 FROM HERE***
KA KRR I A KRR IR KRR KRk RF Rk Kk ok &k ks

se ws

FFEZ 2¢ 51 FF  VONE JER FIRST?
FFES 4C €9 FF JMP FIRBTZ

4885
G896
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2897
#898:
#3899:
39¢9:
#9011
.i982: FFES8
#32¢3: FFEB
BOE 4
79¢5:
p9g6:

-T

SYMBOL
ACR
AHOLD
BASTST
CACIA
CNTC
CNTF
CNTHL
CONVD
DACIA
DDRB
DKBOOT
DsTX
EDETC
FIRSTX
GETREY
IFR
INDEXP
INH
INVEC
KERNEL
KEYINC
LDHEAD
MEMLO
NMIH
ORA
QOUTVEC
PBD
POINTL
PRC
READDK
RECCHA
RPAGE
SCDSB
SHOW
START
STEPLO
STRTBT
TALL
TEMPA
TRKO
-T1

28 51 FF
4C 9A FF

TABLE 34
FHEOB
2363
FF2E
Cpio
FAF6
FAFD
FASC
FCCB
cell
F802
FD18
2ACH
FAED
FF51
FCE1
F88D
FD76
dgF S
2301
2351
FDol
2754
BOFE
FATB
F&8p1
2311
FA82
JAFA
FEF2
2967
FEIB
FDA4
FC98
FCB8
FC@D
FD53
FDF 4
F8o4
FaGE
FD5C

PAGE

LR AEESE R RS RS EER RS R SRR EEEEREEEEEE]

***EO0T 0S-65D V3.3 FROM HERE***
hhhkkkkhhh Ak kA hcXR AR Tk R AR Kbk k k&

VTHREE JSR
IMP
P 37C
ADDRES FCG6A
AK FC9D
BOOT ~ FD4F
CHA  Fa62
CNTD  FAF7
CNTG  FAFE
CNTHX FASB
CRA  CP08l
DAMODE FC35
DELAY FCD7
DOSBRK FF34
DUMMY  FDCE
EDETD FAE7
FIRSTY FF9A
GOEXEC FC20
ILLKEY FC53
INDIRQ FF4E
INIDSK FD28
INVECA 2363
KEYIN FCF1
KEYIND FD#4
LODVEC @@FD
MODE  BPFD
NMIL  FA7A
ORB  F808
PADD  FAB1
PCKEY FCAC
PRA  FEBD
PRD  FED3
RECA  FE28
RECD  FE2B
SCAND FCTC
SECTNM 265E
SIGMA FDIE
STARTA FCOE
STPBIT FAS59
TAALH F807
TBCH  F809
TEMPB  FAG61
UNLDHD 2761

FIRSTX
FIRSTY

ADLOCP
AKA
BRKT
CNTA
CNTDN
CNTH
CNTLX
CRB
DATA
DELBIT
DRA
EDETA
FDELA
FIRSTZ
GOKERN
INDBEG
INDNMI
INITPR
IRQH
KEYINA
KEY
LOCK
MON
CNEKEY
OuTbDsT
PAD
PCR
PRB
RBYTE
RECB
RESET
SCANDS
SETDRV
SR
STEP
STRATE
TAALL
TBLCL
TIMH
VONE

FC6C
FCA3
FATC
FAF4
FEED
FAFF
FABA
Coa3
FC57
FE81
coge
FAE4
FDBC
FFC9
FEFD
FD7E
FF4B
FDCF
FATE
FCF3
gary
FD@8
FCO0
FCal
2322
FAB0Q
F8acC
FECA
FDC5
FE39
FCo9o
FC82
29Ce6
F8oa
FC3F
26A3
F806
F808

FASF
FFE2

ADMODE
BAGBRK
BRKTST
CNTB
CNTE
CNTHH
COMTIM
CTS
DDRA
DELHBT
DRB
EDETB
FDELAY
GETKEA
IER
INDEND
INDST
INL
IRQL
KEYINB
KPDO
MEMHI
NIBBLE
ORAA
QUTVCA
PBDD
POINTH
PRCHA
RDFLAG
RECC
RESTTY
SCDSA
SETTK
STARA
STEPA
STROUT
TACH
TEMP
TIML
VTHREE

FC2B
FF17
FEEA
FAFS5
FAFC
FASD
FE4F
FEAS
F893
FE72
ceoz2
FAES
FDBA
FCE3
F80E
FD83
2321
POF8
FATE
FCF9
2325
2OFF
BOFE
F8QF
2313
FA83
POFB
FEA3
FAD5
FE4¢
FF@

FC89
26BC
FC13
FC49
2D73
F885
2oFC
FASE
FFEB



SYMBOL TABLE 3420 37C9
INL @®F8 INH gorF9 POINTL OgFA POINTH Q@FB
TEMP LODVEC 48r¥D MODE BOFD MEMLO @@FE

NIBBLE BEEE MEMHT  @@FF INVEC 2381
INVECH 2311 QUTVCA 2313 INDST 2321
GUTRET 2322 . 2325 AHOLD 2363 SECTNM 265FE
STRATE 26A3 ghTTr( 26BC LDHEAD 2754 UNLDHD 2761
READDK 2967 SETDRV 29C6 KERNEL 2A51 DSTX 2ACE
STROUT 2D7:C DRA Cogy CRA ceel DRE Ceaz
CRB C8e3 CACIA ~81 e DACIA C#l1 ORB FROQ
ORA F8gl DDRB Fgaz DDRA F8d3 TALL F8g4
TACH FB885 TAALL F886 TAALH F867 TRLCL F8¢8
TBCH F829 SR F8UA ACR F8aB PCR F84C
IFR F8@D IER F8AE ORAA F84F STPBIT FAS9
CNTLX FABA CNTHX FASB CNTHL  FASLC CNTHH FASD
TIML FASE TIMB FASF TEMPA FAG@ TEMPB FAGl
CHA FAG2 NMIL FATA NMIH FATB BRKT FATC
IR FATE IROH FATF PAD FAB0 PADD Fagl
P“ FAB2 PEDD FAS83 RDFLAG FADS EDETA FAE4

DETB  FAEDS EDETC FAE® EDETD FAE7 CNTA FAF4
LNFB FAFS5 CNTC FAF® CNTD FAF7 CNTE FAFC
CNTFE FAFD CNTG FAFE CNTH FAFF MON FC2o
RESET FC40d START FC¢D STARTA FCUE STARA FC13
COEXEC FC20 ADMODE FC2B DAMGDE FC35 STEP FC3F
STEPA  FC46 PCKEY FC4C ILLKEY FC53 DATA FCs57
ADDRES FCOA ADLOOP FC6C SCAND FCTC SCANDS FC82
SCDSA  FC89 SCDSB  FC98 AK FCYD ONEKEY FCAl
AKA FCA3 SHOW FCBE8 CONVD  FCCB DELAY FCD7
GETKEY FCE1l GETKEA FCE3 KEYIN FCF1 KEYINA FCF3
REYINB FCF9 KEYINC FDgl KEYIND FD@4 LOOK FD@8
DKBOOT FD18 SIGMA FDI1E INIDSK FD28 BOOT FD4F
STEPLO FDS53 TRKO FD5C INDEXP FD76 INDREG FD7E
INDEND FD83 RPAGE FDA4 FDELAY FDBA FDELA FDBC
RBYTE *DC S DUMMY FDCE INITPR FDCF STRTRT FDF4
RECCHA FEIB RECA FE28 RECD FE?2B RECB FE33
RECC FE4D COMTIM FE4F DELHBT FE72 DELBIT FES81
CNTDN FESD PRCHA FEA3 CTS FEAD PRA FEBD
PRB FECA PRD FED3 BRKTST FEEA PRC FEF2
GOKERN FEFD RESTTY FF@3 BASBRK FF17 BASTST FFZ2E
DOSBRK FF34 INDNMI FF4B INDIRC FF4E FIRSTX FF51
FIRSTY FF9a FIRSTZ FFC9 VONE FFE2 VTHREE FFES8

~E
8DBS @49@7



